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PREFACE
TO SEVENTH EDITION

THE increasing use of the MANUAL OoF COST ACCOUNTS as
a textbook indicates the extent of the appreciation by
students and others of the book in its present form.

In preparing the Seventh Edition the opportunity has
been taken to substitute the term ‘“Overhead” for the
word ‘‘Oncost,”” which though widely used is open to con-
siderable objection. No other changes have been made in
this edition.

The principles of costing explained in Part I show the-
adoption of method to suit different businesses, and in
Part II the detail is amplified to illustrate the use of
costing for engineering purposes.

The use of costing, not only for price fixing but also for
controlling expenditure, has an importance that is becoming
more widely recognized. Application must be adapted to
individual businesses, but the basic principles require to be
followed universally.

On pages 218-235 will be found various questions for
class work in addition to the exercises illustrated at the
end of each chapter.

H. JULIUS LUNT.
ARTHUR H. RIPLEY.
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MANUAL OF
‘COST ACCOUNTS

PART 1
COSTING PRINCIPLES

CHAPTER I
INTRODUCTION

THE subject of Cost Accounts has come into prominence
in recent times because of the increased interest in more
accurate methods.

A United States Government Committee has made an
official inquiry into the subject and states that ‘“an
amazing number of manufacturers, particularly the smaller
ones, have no adequate system for determining their costs,
and price their goods arbitrarily.”” Probably in this country
less than 10 per cent of the manufacturing firms have an
efficient system of Cost Accounts.

Many manufacturers are content to have a periodical
Trading and Profit and Loss Account which merely shows
the result of their operations as a whole. From these
accounts, however, nothing can be learnt as to any partic-
ular work which is making big profit, or as to work which
may be entailing heavy loss. Transactions of both kinds
mingle together in making up the totals recorded in the
financial books.

The conduct of large organizations requiring strict con-
trol of vast sums laid out in material and wages and the
determination of responsibility for each detail leads to the
introduction of complicated accounts. In such cases par-
ticularly, and in small businesses also, the value of know-
ledge concerning operations in progress cannot be over-
estimated, and it is to provide for this phase of accounting
that Cost Accounts come into use.

1



2 MANUAL OF COST ACCOUNTS

In some cases the financial accounts can be arranged so
as to classify the expenses in sufficient detail and provide a
return of the cost of a standard unit, department or process.

A separate system of accounts is required in other cases
which must analyse the financial results so as to determine
the cost of material used in the manufacture of any
particular unit; the wages expended on it; and the other
sources of expense which are incurred to bring it to per-
fection and dispose of it on the market. These must be
charged accurately against the selling price of each unit so
that the profit and loss can be ascertained.

It is the object of financial accounts to obtain and main-
tain accurate records of the transactions and results of a
business, in the most direct manner possible and with a
minimum of detail.

Contrasted with this view of affairs is the standpoint of
the manufacturer or salesman requiring to estimate for
future work, and having to regard each separate sale as
a possible profit or loss according to the price he offers.
In fixing such price he must not be so high as to lose the
order nor must he be so low as to lose his profit.

In merchanting, where goods are sold substantially in
the same form as when purchased, little difficulty arises,
because the mere addition of a percentage is sufficient to
cover the known establishment expenses. Fluctuations of
market must be watched, but there are few opportunities
for sources of leakage, as, for example, wages paid with-
out adequate corresponding return. This may occur easily
in a manufacturing business, especially in the case of
indirect or non-productive labour.

In large businesses, where vast sums are laid out in the
purchase of materials, and payment of wages, it is essential
that each lb. of material, or each hour of time, should be
traceable so that it may ultimately be charged to a partic-
ular customer, who, at the time when the outlay is made,
may quite possibly be unknown.

Further, in order to control the work that is put in
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hand, and to organize it to ensure that it must prove
profitable, very great detail in the records will be essential.

The aim of a manufacturer in seeking profits must
always be to conduct operations on lines of the highest
efficiency, thus obtaining the maximum product for the
labour expended, which is not the same thing at all as
the payment of the lowest wages. Correct costing means
high efficiency with high wages and a minimum of unre-
munerative labour.

An economically managed factory receives the bulk of
the orders by reason of the fact that it is able to tender
on a competitive basis, to cut the price, at the same time
ensuring a fair profit; and to execute the order with
confidence and speed. An economically managed factory
is not necessarily one in which low wages and salaries
are paid. Experience has proved that the reverse is often
the case.

It is further noticeable that a sound costing system
plays an important part in works organization and expense
control. When the factors which are causing expense can
be localized and scrutinized, it becomes possible to obtain
considerable economies which are not brought to light in
a works where there is no system to make someone respon-
sible at each stage.

The outlay of capital, whether permanent as in buildings
and plant or circulating as in materials and wages, can be
controlled in detail by means of Cost Accounts; here are
recorded all details of raw material, its use, its value from
time to time; what labour is spent on it, and the expense
incurred until the commodity emerges as a finished and
saleable product.

Method of Presentation.

The method of presentation of cost results is also
important. It is obvious that little or nothing can be
learned from a ledger record of the results, representing
profits or losses on innumerable jobs. There must be a



4 MANUAL OF COST ACCOUNTS

periodical tabulation of results; comparisons of the cost
of like jobs with one another; comparisons of all jobs
with estimates and regular management reports based on
the information thus obtained

Relationship with Financial Accounts.

It is essential that close relationship should exist between
the costing and the financial accounts A sound system
and regular comparisons will ensure agreement between
the results shown in the two sets of accounts; and the
value of the cost results is enormously increased when this
agreement can be demonstrated : so that continuous cost
records and not merely occasional tests should be main-
tained. Where for detailed results reliance has to be
placed upon occasional tests, the accounts should be so
arranged as to provide a means of comparison and check
upon such data.

The control of the cost system by means of a Cost Led-
ger (or Work-in-Progress) Account in the financial books
can be strongly recomniended on these grounds.

Costs and Estimates.

Cost Accounts also differ from estimates; they are
historical records and are useful in preparing estimates
of future costs, which, however, are of the nature of fore-
casts, being based on expectations of market changes, wages
fluctuations, and expense variation.

The chief points of difference are—

Estimates are based upon—

1. Market quotations ; Costs only take note
2. Expectations as to price of actual price paid
fluctuations ; for material used and
3. Labour rates ; and wages paid; actual
4. Expense rates current at expenses current at
time of quoting. time of execution.

5. Estimates may be given
regardless of profit to secure
business.
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The true place for cost records in regard to estimating is
that they form a reliable history of past work from which
future plans may be formed by taking into account alter-
ations in any or all of the factors.

Estimates cannot be prepared from the general financial
returns in a business handling a variety of products, with
the same exactness that is obtainable when Cost Accounts
are kept, and thus over- or under-estimating is inevitable.

It is only necessary to mention that under-estimating
leads to unprofitable work, and over-estimating means loss
of profitable orders, to see the double evil that may ensue.

Costing Methods.

The unit of work or production may be a ton of coal
at a colliery, a sack of flour at a flour mill, or a ton of
steel at a steel works. In such cases a method of Single
Cost may be used.

To meet the case of Railways, Tramways, Carriers and
similar businesses rendering services rather than producing
goods, the method of Operating Cost applies. This method
is on similar lines to Single Cost, but with a unit of a
train-mile, wagon-mile, car-mile or ton-mile, as the case
may be with a system of expense classification following the
organization of the operating and maintenance departments.

By another method a factory may be divided into
departments, in each of which there is a separate unit of
production. In such cases, in order to frame a Cost
Account system, the first step is to provide separate
Departmental Trading and Profit and Loss Accounts.

The unit may be a ton of oil at an oil mill, a piece of
cloth at a print works, or a ton of hydrochloric acid at a
chemical works. In these cases a method of Process Costs
is used, by which the cost of each process through which
the material passes will be shown.

The unit in the case of a builder and contractor is the
contract undertaken. Each separate contract must have
an individual account showing its profit or loss. This is
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the method of preparing Cost Accounts for each job, and
is known as Terminal Costs, because each unit of work
proceeds independently of the others, whether it be a house
or works in the case of a builder or a railway bridge or
steamship in the case of a contractor.

The most complicated costing work is found in an
extensive works making numerous types of machines.
The processes are carried on regardless of the particular
article for which the work is ultimately intended; and
material passing through the same processes will ultimately
be found made up into machines of different capacity,
design, purpose, and value.

This method is termed Multiple Cost, and it is a develop-
ment of the principle of charging costs to each job, and
is applicable to a great variety of trades.

In large works many costing systems are in use in
different departments ; the means being adapted to suit
the work. At some stages short cuts will be possible and
it is part of the Cost Accountant’s methods to introduce
systems which will eliminate some of the detail of individual
Job Costing and give correct records.

Objects in Keeping Cost Accounts.

(1) To be able to ascertain the cost of any one product,
department, or process independently of other work going
on in the factory at the same time. (2) Reduction of
waste in material, time, and sundry stores. (3) Reduction
of general expense rates due to better organization and
improved output. (4) Records of past work to form a
valuable base for future efforts.

What Cost Accounts Show.

Cost Accounts are accordingly adopted in manufacturing
businesses, and give an analytical view of the same records
as are condensed in the financial accounts, so as to show
the cost of production per unit of work turned out. They
serve as—
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1. A record of results for statistical purposes,-fore-
casts ; and for obtaining interim Profit and Loss Statements
and approximate Balance Sheets.

2. A guide for future estimates, quotations, and for
price-fixing, especially when output may be dependent upon
price limitations.

3. A means to reducing cost of production by economies
in design, methods and equipment ; or by obtaining in-
creased output.

4. A means of control for detecting losses, waste, un-
remunerative expense and for improving organization.

It is essential that such accounts be accurate, otherwise
the value of the results is clouded by uncertainty. They
must necessarily be detailed, and the usual difficulty is
to obtain sufficient detail without incurring great expense
in salaries. On this account every opportunity must be
sought to adopt abbreviated methods and to eliminate
duplication. At the same time it must be borne in mind
that in practical application the cost of running a sound
costing system is repaid many times over by the economies
which it will effect.

Great difficulty arises in fairly allocating indirect ex-
penses and the circumstances governing every particular
case must be carefully studied.

Accountants must be able to recommend the prin-
ciples upon which the costing system for a particular
business can most suitably be framed, and to draw up,
in connection with the technical managers, the detailed
accounts, schedules, preliminary records, and other details
which may be required ; also to recommend improvements
in methods of routine, particularly with the aim of securing
greater accuracy and promptitude in the returns obtained
from the costing system, and to advise upon various
systems.

Bonus schemes are likely to play an important part in
future arrangements of industry. The success of such
schemes is closely bound up with the working of the

2—(B.1765)
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costinig system, for it is only by intelligent appreciation of
economies in working, that a degree of efficiency can be
maintained under keen competition which will ensure
regular and substantial profits in any trade ; and the pro-
duction statistics obtainable in the Cost Accounts will be
of vital assistance in such matters.

It is impossible to make the working of any business
fit into a ready-made costing system. The system must
be adapted to suit the business. In every case forms
suitably ruled, and specially drafted schedules for accounts
and record books will be required. ~These must be intelli-
gently prepared to suit the circumstances in each case.

Financial Accounts.

The Trading and Profit and Loss Accounts may be made
to yield much useful information. They should be drafted
so as to separate manufacturing expenses from administra-
tion and selling expenses, and so that the factory cost of
the output can be obtained.

The arrangement of the Trading and Profit and Loss
Accounts should be as follows—

(1) Raw Material Accounts to which purchases are
charged ; the materials used will be credited and trans-
ferred to the Manufacturing Account. The total amount
used in any period is obtained by totalling requisitions for
supplies of materials to the workshops, or by taking stock
of material still in store and transferring the balance of the
account as material used. (See Wheat Account, page 17.)

(2) Manufacturing Account, to which material used,
direct wages and works expenses are charged; finished
goods are transferred to Finished Goods Account, and
work-in-progress remains as a balance. (See page 17.)

(3) Trading and Profit and Loss Account to which is
charged the cost of manufactured goods sold. This is
obtained from the Finished Goods Account after crediting
stock on hand. Expenses of selling and distribution and
general administration are charged here. (See page 17.)
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Raw materials which directfy enter into production and
similarly direct wages engaged upon productive work
must be accounted for separately from indirect material,
e.g. oil for lubricating machinery; and indirect wages,
e.g. foremen or timekeepers. Further, the Expense
Accounts must show clearly the cost of each source of
expenditure, e.g. such an account as wages should be sub-
divided and separate accounts kept for direct wages and
indirect wages. These may be further dissected so that the
indirect wages will be grouped as foremen, timekeepers,
stores clerks, etc., each group having its own expense
account ; and in the arrangement of other expense accounts
a similar careful dissection will be required.

EXAMPLE 1
The estimate for certain work is computed to be—
£
Material. . . . . . . 500
Wages . .. . . . . 300
Works Expense . . . . . 200
General Expense . . . . . 150
Profit . . . . . . . 150

What profit will there be 1f matenals fall 5 per cent, wages due to
overtime increase by 15 per cent, and works expense 5 per cent,
general expense as stated, but discount 1} per cent allowed?

ANSWER

Cost Sheet
£ s.| d.
Materials, £500 less 5% = . . . . 475 - | -
Wages, £300 + 15%, = . . . 345 - | -
Works Expense, £200 + 5% . . . 210 |. - | -
General Expense . . . 150 - | -
Discount, 1}% on £1, 300 . . . . 16| 5| -
£1,1986) 5| -
Profit . . . . 103| 15 | -
£1,300 - | -
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EXAMPLE II

The turnover of a business falls and from being £50,000 in a
normal year is expected to amount to only £35,000 in the next.
Assuming the fixed charges to be £3,750 and the rate of net profit
5 per cent on the turnover in a normal year, what result 1s likely
to be produced by the fall 1n output?

ANSWER
£ £
Normal Year—
Turnover . . . . 50,000
Fixed Charges . . . . . 3,750 = 74%
Net Profit . . . . . . 2,500 = 5%
1249,
Following Year, Turnover . 35,000

£
Margin for Fixed Charges and Net Proﬁt-—l2}% 4,375

Fixed Charges . . 3,750
Anticipated Profit . . . . £625

LEXAMPLE III

Owing to faulty records, the cost of an article 1s estimated as

follows—

£ s d.

Materials . . . . . 510 -
Labour—115 hours at '.Zs . . . . 1110 -
Works Expense—509%, on Labour . . . 515 -

22 15 -

General Expense, 10%, . . . . . 2 5 6

25 6

Profit . . . . . . . .4 19 6
Price quoted . . . 430 - -

The following adjustments are necessary—

(1) Waste of material not aliowed for, 10 per cent.

(2) Labour—151 hours, not 115 hours.

(3) Works expense of department where work is done, 60 per
cent, not 50 per cent.

(4) General expense rate adjusted to 124 per cent on account
of extra advertising.

What will be the result of the order if obtained?
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ANSWER
Revised Estimate
Materials £5 10s. + 109,

Labour—151 hours at 2s.
Works Expense 609,

General Expense, 1239,

Profit estimated .
Revised Price should be

. 438 19

£

—

s
6 1
5 2
9 1
30 4
315

33 19
419

ool ow! wi | &

w

At the price of £30 there will be a loss of £3 19s. 9d.

11



CHAPTER II
DEFINITIONS

SINGLE (OutpuT) CoST is applicable to businesses supply-
ing a uniform product where the object is to ascertain the
cost per unit obtained.

DEPARTMENTAL CosT is the method employed to ascer-
tain the profits of departments of a business.

ProcEss CosTING is used to ascertain the cost of each
stage of manufacture where material is passed through
various operations to obtain a final product or result;
with by-products in many cases at different stages.

JoB CosTs are employed to charge the cost of production
against the different jobs that are undertakea.

TERMINAL CosTs are employed to show the cost of
carrying out contracts and undertakings which are by
their nature entirely separate and are terminated by the
completion of the work.

MuLtIpLE CosTs apply to businesses where the products
differ widely in type, value and complexity; where
similar operations may be used to give widely differing
ultimate results; where specialization and the standardiza-
tion of parts may be extensively adopted.

OPERATING (WORKING) CosTs apply to businesses
carrying on services rather than producing goods.

PRIME CosT (or FLAT CosT) is the cost of material used
and labour expended directly in producing an article;
completing a piece of work or carrying on a service.

DIReCT MATERIAL is the material used in the manu-
facture of an article, or in the construction of an
undertaking which can be charged specifically to the job,
including:

() Direct purchases which can be allocated to the job
from the invoice.

12



DEFINITIONS 13

(b) Stores material which is withdrawn from general
stores to,be charged to specific work.

INDIRECT MATERIAL comprises all materials which are
not capable of being allocated to specific work.

Direct LABOUR (also termed Productive labour) is labour
which is expended specifically upon the construction of an
article, and may be skilled or unskilled. It is differentiated
from

INDIRECT (or Non-productive) labour engaged upon
general services connected with the running of a factory
as a whole.

CHARGEABLE EXPENSES are those which can be allocated
directly to specific jobs.

EstABLISHMENT CHARGES, signifying Indirect Expense,
may be divided into Works Expense, Office and Administra-
tion Expense, and Selling and Distribution Expense.

WoRrks EXPENSE is that expense which is properly
concerned with the running of a factory or plant, and is
embraced in the cost of production ; it will include Expense
of Works Management and Administration.

CosTt oF PrRODUCTION is the Prime Cost plus the propor-
tion of Works Expense properly chargeable against the
production of an article.

Works Cost, FAcTORY CosT and MANUFACTURING CoOsT
signify Cost of Production.

OVERHEAD, also known as ONcosT, EXPENSE, BURDEN,
or EsTABLISHMENT CHARGES, is divided into Works Ouver-
head—-signifying the charge which is made in Cost Accounts
to cover Works Expenses; and Office Overhead, signifying
the charge which is added to Cost of Production to cover
General Expenses.

Gross CosT is the Cost of Production, plus the proportion
of General Expenses, including Management, Selling, Distri-
bution and Office Expense.

Direct LaBoUR (PropuctivE) HOUR method is the
system of charging expenses to jobs on the basis of the
hours of Direct (Productive) Labour spent on them.
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WORK-IN-PROGRESS is the uncompleted work on hand
at any time, being uncompleted contracts in the case of a
contractor or partly finished goods in the case of a manu-
facturer.

DEPRECIATION is the inherent wastage in value of an
asset due to any cause.

STANDING EXPENSE includes Indirect Expense of a fixed
and permanent character, e.g. Rates.

INCIDENTAL or FLUCTUATING EXPENSE includes Indirect
Expense of a variable character, e.g. Repairs.

PropucTtioN UNIT signifies a common standard in terms
of which the output of a works or department may be
measured.

PropuctioN HOUR signifies time expended by employees
in Direct (Productive) Labour.

EXAMPLE 1V

The yearly expenditure of a business was as follows—

£

Direct Material . . . . . . 20,500

Direct Wages . . . . . . . 12,500

33,000

Departmental Overhead . 10,000
Selling, Delivery, and General Admmxstratxon

Expenses . . . . . . . 1,000

£44,000

The capital of the business was £11,000. The cost of an article is
calculated as follows—
s. d.

£

Material Cost . . . . .2
‘Wages Cost . . . . . . 4 - -

6

Overhead (339, of Direct Material and Labour) 2
8- -

Does this express the true cost of production and sale? If not,
work out a more accurate cost, making provision at the same time
for a profit which would yield 10 per cent on the capital employed.



Material Cost
Wages Cost

Departmental Ove
809% on Wages

Selling, etc., Overhead—
2-33% on Works Cost

BEFINITIONS

.

ANSWER

rheaci—

Profit—2-5%, on Gross Cost .

10% on £11,000 = £1,100
£1,100 = 2:5% of £44,000

O | W NN

£9 13
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CHAPTER III
SINGLE (OUTPUT) COSTS

Single Cost.

Single Cost is applicable to businesses supplying a
uniform product where the object is to ascertain the cost
per unit produced, e.g. per lb. of yarn in spinning mills,
per yard of cloth in textile factories, per sack of flour in
a flour mill, per ton of coal in a colliery, per ton of steel
at a steel works.

Abstracts from the financial accounts will provide the cost
sheets required without the necessity for separate cost books.

Manufacturing businesses use Single Costs when turning
out a standard product, but in most instances a division
into departments, each handling a separate range of goods,
will be desirable ; or a division of the cost of manufacturing
a single product into processes or stages of manufacture
will be useful. In these cases the methods described under
Department Cost and Process Cost will be applicable.

Where a common basic unit for the whole production
can be arrived at, the charges in the Manufacturing Account
can be compared between different periods by reducing
each item to the cost per unit for the period.

In the Trading Account the percentage of each item to
the Sales should be stated.

The most convenient period for making up a periodical
cost sheet must be considered. In some businesses a weekly
reckoning is made; in others a monthly account is con-
sidered adequate ; while in other cases a four-weekly period
with 13 periods to the year is found most satisfactory,
in consequence of the comparison of results not being dis-
turbed by irregularity in the length of the periods.

Assuming that a monthly period is to be used, a
Monthly Manufacturing and Trading Account will be re-
quired and records of output for the period.

16



SINGLE (OUTPUT) COSTS 17

First AcCOUNT—
RAW MATERIAL

Wunr ACCOUNT No. l. MARITOBA

19..
Jan. 1. ToStock . . . . . 2,£000 Jan. 31. By Transfer to M nu-
» 31. ,, Purchases. . . . 3,000 facturing A/c (at
average cost price) 3,500
w o o Stookon hand . . 1,500
£5,000 £5,000

SECOND ACCOUNT—
MANUFACTURING ACCOUNT

Month of January

: Output 43,260 Sacks
o ST © T7|Net |
Cost }
r
- ek ] \
19.. Tons.: £  is. d.|| 19.. Tons. £
Jan. 31. To Wheat : Jan. 31. By Trading A/c|
No. 1. 220, 3,500 w » » Plour . 4,635 87,000
nowoon o 2. 520‘ 10000 = 43,260
wow o owow 3 4,900 8I500 sacks of
! 240 Ibs.
5,740/ 95,000 138 5
w w » Ofials . .| ',100 11,875
» » » Direct
Wages . 2750 | 131 ,, . » U)ssln Mil-
W oom Factory »l“/. B s
Exps. 270
s
ol &
Elec- !
tricity 150 i
Maics 22
pai 0
Sacks &
ary’
Chgs. 115
Deprecn.
o
Plant 170 | 1125| [
5,740 598 875 140 2 l 5,740 | £98,875

Tutto Account—
TRADING AND PROFIT AND LOSS ACCOUNT
Month of January

19.. Tons.l £ [ 19.. | Tons. £
Jan. 1. Toswckol Jan.31. By Sales . . 8475 115,000
Flour . . 8,090j 51,875
31.  Manufac- |
turing A/c.| 4,635 87,000
7,725 138,875
Less Stock |
Jan. 81 .|1,250° 25,000
6,475 1 113,875
w » n Gross Profit 1,125
6,475 £115,000 8,475 | (115,000
et cemmene o em——
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PROFIT AND LOSS ACCOUNT

| % ']
! omn
. - Sales. o
19..
Jan. 31. To General Exps. Jan 31. By Gross Profit . . 1,125
viz,— (==+98% on Sales
Office Salaries; ‘07 85
Sundry Exps.| 03 30
Travellers .| -1 120
Advertising .| 04 50
Carriage . .| 3 340
Discount .| ‘07 75
Interest . .| -05 60
“66%| 760 |
» 9 s Net Profit, .| 32 365
989/ £1,125 £1,125

Returns of materials used in quantities and value and
detailed record of production form an essential part of this
system. Material must be priced at actual cost, and wages
must be grouped under productive operations to enable
comparisons to be usefully made.

In addition to values, returns of quantity in respect of all
products should be made so that the volume of waste and
cost per unit can be worked out ; this cost will be found
important in all comparisons.

The gross profit must be arrived at—

(a) By ascertaining actual value of stocks; or

(b) By charging to Manufacturing Account material
put in hand and crediting finished stock and estimating
work in progress ; or

(¢) By assuming a percentage based on experience.

There will usually be a steady relation between quantity
of material used and quantity of output and work in pro-
gress, but fluctuations in price must not be disregarded.

A Monthly Expense Summary should be prepared from
the Nominal Ledger, and after suitable adjustment as
regards outstanding or prepaid items the expenses for the
month are obtained.

In the calculation of expenses the monthly quota must
not represent merely purchases of stores, e.g. coal, repair
material, oil, etc., but stocks on hand must be taken into
account and net amounts consumed only must be charged up.
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At the conclusion-of the financial year the totals of the
accounts on these lines will necessarily agree with the
financial results.

The Trading Results, whether annual or monthly, should
be tabulated in parallel columns over a series of periods so
that costs can be compared and unremunerative expenses
promptly checked. Periodically the Balance Sheet items
may be similarly tabulated. The value of such comparative
record cannot be over-estimated.

Specimen Cost Sheets.

The Colliery and Steel Works Cost Sheets here shown
are prepared similarly from the financial books and pro-
duction returns. For the setting out of comparisons
recourse should be had to the use of graphs showing the
results in diagrammatical form.

SUN STEEL WORKS
WeekLy Cost SHEET
For week ending 22nd November, 19..

Week’s Production—-

1,800 tons.
Per ton Per ton
Steel Total Produced.
Produced.

£ £ s a

Cwts. 155 | PigIron . . . . 1,395 tons 11,160 6 4 -
" 43| Scrap . . . . 38 ” 3,483 118 8
» 20 IronOre . . . 180 ,, 630 7 -
. 20 | Limestone . . . 180 ,, 180 2 -
s 80| Coal . . . . . 729, 864 9 6
16,317 9 1 -

Less Sales of Scrap, Mill Cinders and Scale 830 9 -

15,487 812 -

WAGES— ‘

Smelting Furnaces and Gas Producers 2,250 1 5 -

Ladles and Casting Pits . 1,350 15 -

Rolling Mills . . . . . 1,350 15 -

Cranemen and Labourers . . . 1,080 12 -

Boilermen and Engineers . . 900 10 -

Locomotive Drivers and Yardmen . 90 1 -

Priug Cost . . . 22,507 12 10 -
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SUN STEEL WORKS—(contd.)

Week's Production—
1,800 tons.
Per ton
Per ton
Steel Total
Produced. Produced.
£ s. d.
Prime Cost . . . . . 22,507 12 1Q =~
Works EXPENSES-—
Sundry Stores: ncluding oil, waste,
millgrease, saw blades . 180 2 -
Rents and Rates of Works . . 225 2 6
Coal for Re-heating . . . 270 3 -
Coal for Steam. . . 675 7 6
Gas, Water, Electricity 720 8 -
Timekeepers and Store Clerhs 45 6
Repairs and Renewals . . 270 3 -
Depreciation 450 5 -
Royalties 90 |
Works Cost . . . . . 25,432 14 2 6
INDIRECT EXPENSES—
Management, Salesmen, and Office
Salaries and General Expenses, n-
cluding Interest, per Schedule . 2,380 1 6 6
Net Cost at Works . . . £27,812 £15 9 -

EXAMPLE V

Costa Manufacturing Company, who
successful wireless receiver, find at the end of the first year’s work
that they have had the followmg transactions.

Draw up their accounts and show the cost per article.

have standardxzed their

Materials used . . . . . £9,800
Wages . . . . . 4,900
Works Fxpcnsc% . . . . 2,800
Office Expenses . . . . 1,360
Sets made . . . . 700
Sets unsold . . . 20
Sales. . . . . £20,400
Dr. MANUFACTURING ACCOUNT Cr.
Cost
per
cet.
£ £ . £
To Materials Used . 9,800 14 By Finished Goods—
» Wages . . 4,900 7 700 Sets . .| 17,500
,» Works Expenses . 2,800 4
£17,500 5 £17,500
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Ds. TRADING AND PROFIT AND LOSS ACCOUNT Cr.
Cost
per
set.
£ £ £
To Cost of 700 Sets per By Sales (680 Sets) 20,400
Manufacturing
Account . .| 17,500 | £25 ,» Stock (20 Sets)
,» Office Expenses .| 1,360 (at £25) . . 500
Cost per Set Sold 2
(680 Sets) . . ——
27
,, Profit . .| 2,040 3
£20,900 | £30 £20,90C
—  eomm——

EXAMPLE VI

The following represents the Trading Account of a manufacturer
of a patent refrigerator—

TRADING ACCOUNT

Dr. FOR YEAR ENDED 31sT DECEMBER Cr.
£ s|d. £ s.|d.
To Materials used .|| 1,905 | —| -|| By Sales . Al 7,500 | —| -
,, Productive ,» Stock of Fin-
Wages . .1 2,895 —| - 1shed Articles 88 (15| ~
,» Factory Exps. .|| 1,221]10/ —| ,, Work in Pro-
,» Gross Profit ¢/d.|| 2,127 | §| - gress
Materials 380
Wages. 150
Factory
Exps. 30
—I 560| - -
£8,148 |15| — £8,148 [15| —
To Administration By Gross Profit
Expenses .l 1,323 | —| ~ b/d . .l 2,127 | 5) -
,» Net Profit . 804 | 5{ —
£2,127 | 5| ~ £2,127 | §| -

3,050 refrigerators were manufactured during the year and 3,000
were sold during the same period.

The Cost Department charged overhead on account of factory
expense at 7s. 6d. per article produced and administration expense
at 8s. 9d per article sold, the Cost Accounts showing an estimated
total profit of £862 10s. for the year.

Prepare—
(a) Factory Overhead Account.
(b) Administrative Overhead Account.
(¢) Reconcilhiation of the net profit per the cost accounts and
the net profit in the financial books.

3—(B.1765)
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ANSWER
Dr. FAcTORY OVERHEAD ACCOUNT Cr.
£ sid £ s
To Expenses per By Factory Over-
Nomuinal A/cs|| 1,221 |10} —| head on Re-
frigerators
Sold  (3,000) || 1,125 | -
., do Unsold
(50) . . 18|15
,» do. i Pro-
gress . 30| -
,» Amount under-
estimated . 47 |15
£1,221 10| -] £1,221 {10
Dr. ADMINISTRATIVE OVERHEAD A“COUNT Cr
£ |sld £ |s
To Expenses per By Admnistra-
Nominal Ajes|! 1,323 | —| - tive Overhead
on Refriger-
ators Sold
(3,000) .| 1,312 {10
» Amount under-
estimated . 10 {10,
£1,323] | - £1,323) |
Dr. PrOFIT AND LLoSs RECONCILIATION ACCOUNT Cr.
£ s|d. £ s
To Factory Overhead By Profit per
under-esti- Costs . . 862 |10
mated . 47 (15} -
,» Administrative
Overhcad under-
estimated . 10 (10| ~|
»» Profit for Year 804 | 5| -
v £862 |10 - £862 {10




CHAPTER TV
DEPARTMENTAL COSTS

IN a business where a single product 1s turned out, the
method of Single Cost can be adopted, but offshoots
spring up in course of time, and a successful concern
turns out several types of work, or will undertake branches
of trade outside 1ts original scope of transactions, e.g.
an engineering business may lay out a foundry or take up
electrical work ; and in general industrial businesses these
conditions invariably apply.

In these circumstances there is no single unit of produc-
tion, and where a business is making two or more clearly
defined varieties of goods, it is best to commence the
organization of a costing system by splitting up into
various departments, for each of which separate records
can be obtained. It is almost invariably found when this
is done that one department carries part of the expenses
of, and, maybe, losses incurred by another.

Departmental Cost is the method employed to ascertain
the profits of departments of a business.

The classification of departments is a matter for decision
on practical grounds ; in some cases the material used may
determine the division ; in other cases the nature of
the machines in use, or the character of the labour
employed.

It is essential, first, to prepare a detailed schedule of the
work done in each of the departments, including also
particulars of the stocks held on behalf of each, so that
the records do not become confused at different stages.

The financial books can be adapted to furnish the in-
formation required and thus incorporate the departmental
accounts.

Purchases must be analysed in the PurchasesInvoice Book
or a separate Purchases Book used for gach department.

25
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Sales must be similarly analysed in the Sales Book.
SALES BOOK

Date. Name. Fo. Total. Silks Cottons. Woollens.
£ s 4 £ o2 4 £ s & £ s 4

Wages must be made out separately for each department,
and in the event of some workers having booked time in
more than one department, the correct amount must be
recorded in each and the total arrived at in a final summary.

SUMMARY OF WAGES BOOK

Gross \Vages., Deducttons. Net.
£ s d £ s d. £ s | d.
Silks Department Total .. 125 |17 | 6 3| 61 6| 122 11| -
Cottons  ,, " .| 134 3| 7 5|13 -| 148|10] 7
Woollens " N B Y: 7 2 4| 9| 4| 132 [12]10
417 | 3| 3 13 8|10 403 |14 | §
Staff—
Foremen, Storekeepers, and
Timekeepers e e e . 15110 6 6] 6 15| 4| -
Engineers . . . . 12 | 14 - 5 - 12 9 -
Office e e e 22| 9 6 7|1 6 22| 2] -
£467 | 17 | 3| f14 | 7|10 | £453 | O | §

Materials transferred from one department to another
must be supplied only against written requests. These
will be summarized, and a Departmental Transfer Summary
prepared to show the departments supplying and receiving

respectively.
DEPARTMENTAL TRANSFER BOOK
SuppLiEs TO SiLKS DEPARTMENT

Week From Cottons | From Woollens
ending. DETAILS, Total. Department. Department.,
£ s. | d. £ s. | d. £ s. | d.
Jan. 24 | Requisition 524 . . 10 2| 6 10 2
”» ” 527 . . 15 4 8 15 41 3
" . 83 . . 7 |15 7 |18
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The Summary Totals can then be journahzed to debit
and credit of departments affected. Such materials,
whether partly manufactured or not, must be priced at
cost (plus value of work done) without any addition of
profit.

A difficulty arises in determining the values in respect
of the correct addition for works expense : this addition
cannot be obtained by reference to the total amount of
the transfers made, but must be based upon some factor
more nearly related to the amount of work done to the
material, and hence the cost of wages expended upon it is
generally the fairest basis. The departmental factory
expenses will bear an ascertainable ratio in each depart-
ment to the direct wages, and this ratio should be added in
making up the cost of the goods transferred to other
departments.

General Expenses and Selling Cost are not chargeable
except as an addition to Finished Goods when sold and
dispatched.

Stocks and Stores Records.

Stocks must be classified departmentally and individual
stock records in a Stores Ledger shown on the following
page will be found useful.

Supplies of material from stores to departments must
be recorded by means of Issues Notes and totalled in a
Raw Material Summary which will give the total raw
material week by week to charge to each department.

Factory Expenses.

Expenses and indirect wages chargeable to one depart-
ment or another must be allocated accordingly. The
distribution of general or indirect expenses including
general wages charges, presents some difficulty. The
division is sometimes made on the basis of direct wages
paid in each department; but it is essential for accuracy
that the general factory charges should be apportioned
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after ascertaining the actual facts by careful analysis on
the following lines, and this subject will be found referred
to in greater detail in a later chapter.

STORES LEDGER.

INWARDS.
Dr. Article—————
Date, Invoice ‘ Supplier. | Quality I Quantity. Price £ s d
OuTwWARDS,
. Cr
| s. C W Wedl's Balance on Hand.
Date | Dept | Dept | Dept Consumption. | Trice. Value |~~~

| Quantity | Value

£s d L s 4

A Departmental Overhead Rate should thus be arrived
at and may be based upon—
(a) Direct Wages;
(8) No. of employees’ working hours;
or (¢) No. of units produced.

This will furnish a useful basis of comparison from time
to time and serve as a guide in checking allowance for
works expense in estimating the cost of individual orders.

The final presentation of results may be in the form
of a Manufacturing Account or a Cost Summary; and
the Cost Records can be usefully prepared in a Cost or
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Departmental Ledger which will accumulate the results

until the stocktaking figures make a reconciliation with

the financial books at the close of the period.
APPORTIONMENT OF BXPENSES. '

Use. Basis of Division.
Coal . . . . . Power Power required to drive machinery In
different sections,
Rent, Rates, and Cost of
Heating . . . . Areas occupted by section.
Electniaity or Gas . . Power As for Coal

Lighting | Number of lights in each section.

"
Repairs . . . . According to actual expenditure.
General  Factory Wages 3
and Gencral Services . Unless circumstances require otherwise,
according to totals of direct wages 1in
each section
Sundry Stores . . . According to actual use.
Depreciation . . . According to inventory value of machinery
and plant.
EXAMPLE OF EXPENSE APPORTIONMENT
Total for week.
Adjusted as to General
ItrM. outstanding or Silks. Cottons. | Woollens. | Services
prepaid amounts.
£ £ £ g
Rent and Rates . 30 15 5 S
Llecinic Power . 120 50 20 40 10
Coal—heating . . 25 10 5 5 5
Tools e 15 10 - S -
Repaits . . . 50 30 5 5 10
Wages—

Engineer<’ Staff . 40 11 8 18 ]
Storckeepers ., . 30 10 10 10 -
Sundry Stores ., . 20 10 5 5 -
Insurance . . . 10 5 2 3 -
Superintendence . 35 15 5 15 -

£375 166 65 109 385
meee—
General Services . 10 9 18
178 74 125

Value of work in progress and finished goods unsold
must be obtained week by week as closely as possible.

In many businesses where the amount of Work-in-Progress
and Finished Stock is small or stationary, the credit to
Manufacturing Account may be taken as actual sales, but
where the stock of finished ‘goods fluctuates, the credit of
Manufacturing Account should be made up from a weekly
Production Record instead of from the Day Book totals.

1 See also pages 116-121,



*a529 qoea Ul Lnjuendb m indino aq3 Uo paseq juatmredaq qoes ur paredaid aq mou Aew a[orire prepueys 1ad 1394S 1507 PIIEIAQ
‘sserdoug Ul jJOA, UI PIPR[IT
sastiadxy pue saSep [eualely a3 jo joadsar ur parsnipe ‘sosuadxy pue ‘safep ‘Jeuajefy Jo 3507 Suumyoepnueyy jo safejuaosad aqy are umogs sefejuaared AL
*pasmbai se paysnipe aq [[La Juamuoryiodde Aaem a7} pue Lrearmng juswuoipioddy asuadxq Q) WOy PIUTE}qo 3] [[La H3am 3} 10} sasuadxy
*JUR0JJY Safep| [ed9Ud)
9y} oIy JUN0IY SIqy W PaBreqd oq [[im safeyy ‘21 a3ed uo uMOYS se s[eiajey jO saseqomd PUE S{20}S JO S)UROIIE WO} PIUTRIQO 9q [[L4 PIST [ELIIEN

. | S— ﬂ_ — = e E———_ Y b A
-9 - - ekl |- |- 019 -l- 79 001 - - esEr || ool (- |- jols 001 Ym0
| : | : | : - _ | 109 Suunyoejnuep
— N ! | : - -l - 60t | 913 PPV
P v _ | - 01 C | | aceanu] 8597
o ‘ v i C . A | I—ssauruld W oM ¢
W _ _ S - - Rgl I- |- foe | “
I 1 -
| q m _ -l-ieet poer ke Le |- et € [ 0 ssuadxg ¥
| , _ =i (€ _- _- te o 8¢ |- |- S | © sadem
_ ] e |- 1= loss 1 6L - - Josg't | 506 |- |- 008 09 |
-bzee - - gert - l-olg |t poomp ,_‘ ! - |- loct ‘ T
W -od spoon 1= o0 | - - - - |- 0c w tooppy
i | {10 150D sylom P _ —SIjsues]
C ; | —1uncoy - . [eyusmedag “
o i i spoon pogsiuly g {7z Ao\ |- i- igs | - 1= loor't - |- losz * pasn sjeusiel OLIZS ‘AON
piel 3 ps 3 ipfsly | pisls Lw nsl7 | % o5 T | %
L DAL At L 4 _
“SUI[IOOM "w cOﬁOU * A0S w w “SUSMOOM uono) ‘1S _
i
9 **61 “WEEWAAON AN7Z ONIGNT NAIA ¥O4 INAODOY TYINIWLAVLEQ 4q

ANVAROD HNIYNLOVANNVN NYZHLION



sy}

Loy 1 oud svg¥ Ly oy | _,
! g
| 891 [ ] 82 oot tooagoid PNty t
AEOa spoo3 10 3500 .
Jo siseq uo [ ajedo(re) w
k44 9 z€ © sssuadxyg nqio ' ¢
| (o/e adeiwwred jo
i QOI3dISSIP WO pIseq) |
; 0z os o1 1s0) uonnquusig ¢ ¢
i ' (jrejap ur !
ParEdo]E Aj[eagoads)
st 0z oy * sasuadxy Bueg ¢
StT ' LT o1t {2\ 0] 3go1d SSO1) A” T "AON —sosuadxq [e12UsD O 73 *AON
“SUIOOM . "Su03}30) “SHIS “* 6l “SUSI00AN *S$U0330D) ' “suns " ; -8l
! 1
4 H!DOUB.. SSOT ANV 11dOodd +q
i1y | o008t | oscF | © ozt | oosty | osdd
' 1 'L " oon 1"9/y sso] pue jgoid
m | § ) | | ‘01 paured 1goid ssoin IR .
. i , : €8 €'t | ov9 PIoS 5poon
ozI't ©008'L oct oot ¢ sares g T aoN | 0 350D Zuunjoejnue o1} TZ “aoN
1 ] |
! !
SWNOOM 'smono) ¢ 'sHnS T 6l suagioo suoyey | ceoms | ” “el
l H i i
R **6l ‘HRARTAON GNTT ONIANT NITA\ O D%
LNQOJOV ONIAVIL
s1z‘ed L8’y w ottt} TS « o e2817F _ o1t't¥ “
m zt9 ©oesy't | ot {- =fv Soumpdejnueiy
i ) | 12d aunmjoejnuely jo 150D “{ 71Z ¢
S8 €Lzl i ors ¢ 3unoooy Surpesl ¢ erel Lozt | oo - pueH ©o
ore‘l v 009 Ioory ©+ puey mo syoo1S g 7T AON ' | ,SPOOD PagsiuL] JO X201S oL, SI "AON
wemoom | Swoned | SIS I rel | -swpoom | suoned ~ s _ ce8t
t
i INNOJDY SAO0D AAHSINIA K



DEPARTMENTAL COSTS 33

This Production Record will give 1n detail the output of
each department, the Total Works Cost or Cost of Pro-
duction of which is represented by the net charges to the
Manufacturing Account. This total will be transferred to
Fimshed Goods Account ; and that account, after stock on
hand is deducted, will show the cost of goods sold.

The average cost per unit in cach department may be
obtamned weekly or monthly and will be a guide to cost
of manufacture. This average will also be useful for
checking the cost of any individual article or batch which
can be computed in detail.

Administration Expenses.
These include—

SELLING EXPENSES— OF¥FICE EXPENSES—
Commuissions. Salaries.
Travelling. Stationery and General
Advertising. Expenses.
Discounts. Audit Fees.
DISTRIBUTION— MANAGEMENT—
Carniage. Salaries
Branch Offices. Commussions,
Directors’ Fees.
DEPRECIATION—
(Not charged to Factory.)
INTEREST ON LOANS

Expenses of gencral management embracing all the
activities of a business may include several of the above
headings. Such items may be apportioned if desired and
to some extent covered by Works Overhead.

The allocation of management expenses between works
and office must be arranged to suit circumstances. There
can be no universal rules.

Allocation of administration expenses to lines of products
or departments may be at a percentage on Works Cost
(or upon the amount of sales) in each department with the
exception that if any particular expense is incurred on
behalf of any department (e.g. warehousing or interest
charges upon special stores; advertising), the allocation
should be varied accordingly. This subject is considered
in more detail in Chapter X.
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EXAMPLE VII

Costa Manufacturing Company continue to manufacture their
wireless set at a lower price and ntroduce a vacuum cleaner which

is made in a separate department
are as follows-—

Therr transactions for the year

Wireless. Cleaner.

Matenals purchased . £15,000 £1,550
Materials stock at year end £600 £50
Wages . £7,200 £500
Works hxpensus——

Departmental £4,400 £300

General, £600 two-thirds | one-third
Office Expenses—

Departmental £1,740 £1,000

General, £1,500 two-fifths three-fifths
Sets made 1,200 500
Sets unsold 50 25
Sales £32,760 £4,750
Sets 1n stock at uommcmuucut 20 £500 —

Draw up their Accounts and show cost per article

MATERIALS ACCOUNT

Cr.

Wireless.| Cleaner

£ £
To Purchases . .| 15,000 1,550

£15,000 | £1,550

By Stock

Wireless.| Cleaner.

gOO £ 50

" ManufacturmgA/c 14,400 1,500

£15,000 | £1,550

MANUFACTURING ACCOUNT

Wireless. Cleaner.

£ leach| £ leach
l'o Materials used .| 14,400 [£12 | 1,5

500 | £3
. Wages . | 7,200 6| 500 1
" Works Expenses
Departmental .| 4,400 300
General . . 400 | 4] 200 1

£26,400 |£22 |£2,500 | £5

By Finished
Goods—
1,200 Wire-

500 Vacuum

less Sets £22,

Cleaners, £5 .

Wireless. | Cleaner.
£ £

26,400
2,500
£26,400 | £2,500
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EXAMPLE VIII
The following 1s a summary of the expendituic of a business, viz.—

Matenals consumed . . . . 2300
Direct Wages—
A Department . . . 1,200
B Department . . . 800
C Department . 1,000
- - 3,000
Overhead— 5,500
A Department . . . . 1,800
B Department . 600
C Department . . . 500
- 2,900
Manufacturing Cost . . 8,400
Selling, Dehivery, and General Administra-
tron Charges . . . . . 840
Carriage Outward . . . . 150
Royalties . . . . . . 75
Bad Debts . . . 80
Discounts allowed to cistomers . 500
1,645
£10,045

Prepare the cost of an article of which---

s. d
Direct Wages—
A Department costs . . . .12 -
B Department costs . . . .14 -
C Dcpartment costs . . 16 -

and the materal cost of which 18 £2 10s l—’rovnde 5s. for Royalty
and 10s for carriage outward: 10 per cent for discount and 10 per
cent for net profit.



DEPARTMENTAL COSTS

ANSWER
Cost of Article

£ | s | a £ ] s | a
Material
Wages—
Department A . 12 | -
Overhead 1509, . 18 -

Department B . 14| -
Overhead 759, . 10 6

Department C . 16 -
Overhead 509, . 8 -

£2 2 — || £1 | 18 6

Wages .
Overhead .

Manufacturing Cost
Selling Overhead—-—lO%

Carriage
Royalty

s. d.
Discount—109%, on Sale Price . . 19 63}
Profit —109% on Sale Price . . 19 6%

£ s d.
2110 -
21 2| -
116 6
6 8 6
12 | 10

10| -

5 -
7|16 4
1119 1
91151 5

No provision for Bad Debts.
Note. 209, on Sale Price = 25%, on Cost.



CHAPTER V
PROCESS COSTS

Process Costing is used to ascertain the cost of each
stage of manufacture where material is passed through
various operations to obtain a final product or result ; with
by-products in many cases at different stages.

Process Costing is used in Chemical Works, Refincries,
Food Producing Factories, Dyeworks, Bleaching and Fin-
ishing Works, and the Textile Industries generally.

In these accounts the object is to arrive at the results
at different stages of manufacture for comparison and
pricing purposes. An account is required for each stage,
which is debited both in quantity and in values with
material in hand and fresh material. It is credited with
by-products. These accounts may be kept by means of a
separate set of cost books; these will tally closely with the
financial books and will contain the same records arranged
in a different form. In that case these will be memorandum
accounts, agreeing with the financial accounts but not part
of the double entry system.

Similarly wages are analysed into corresponding stages
and expenses (both Process Expenses and Indirect Works
Expenses) apportioned on the same plan. The cost of the
process is then shown by a compilation of these three
sources of information, taking into account the quantity
of the product obtained, which in the intermediate stages
passes forward to the next process.

Indirect expenses will either be definitely process
expenses, such as Heating, Repairs, Power, associated with
one or more processes or operations and chargeable speci-
fically thereto; or belong to General Works Overhead, e.g.
management salaries, when division between processes may
be determined on a wages or quantity basis.

38
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By-products are credited to the process in which they
are produced and it will be found that, if the value of
by-products is less than the cost of original material, as
is often the case, the cost of the resulting product is
thereby greatly increased. Thus the cost of the process
does not only consist in the running expenses but in the
loss in weight when the final product is recovered.

ExAMPLE OF PRoCEss Cost AccouNT ForR WORKS EmprLovING
CHEMICAL PROCESS
THE SWAN OIL REFINERY, LTD.
REFINING ACCOUNT FOrR WERK ENDING 7TH JANUARY

Dy. CRUSHING ACCOUNT Cr.
Tons £ [s|d Tons ¢ s.|d.
To Kernels . .| 1,000 {{ 30,000 { -f -|| By Crude Oil to
,» Wages . 400 | —[ —| Refining Afc. | 500 || 28,675 | -] -
» Power & Steam 150 | -| -|i ,, Cake to Cake
. Repairs & btores 50 | -] - Sales A/c .| 400 2,000 | - -
,» Rent, Rates, & » Sundry Sales
Expenses . 175 | -] - Afc  (IBags,
etc). . . 100 -
" 100 - |-~
1,000 | (30,775 | - ] 1,000 [[£30,775 | -| -
Dr. REFINING ACCOUNT “A" Cr.
Tons £ s.ld. Tons £ s|d.
To Crushing Afc 500 || 28,675 | -| -|| By lunishing Afc 450 || 28,520 -
,» Sundry Materials 250 | ~| -|| , SundrySalesAfc| -1
,» Wages 120 | ~f ~] Residual Oils
» Power and Steam 135 | -| - and Fats . 40 800 | -| —
» Rent, Rates, & ,» Loss in Process. 10 — |- -
Expenses . 140 | | -
500 |[£29,320 | -| - 500 11 £29,320 | A -
Dr. REFINING ACCOUNT “B™ (FINISHING) Cr.
Tons. £ s.|d Tons. £ s.|d.
To Refining Afc “A”[ 450 || 28,520 | —| —|| By Sales Account .| 447 || 31,900 | | -
» Wages . . 125 | | -{| ,, Sundry Sales . 2! 45 | - -
» Barrels . . 3,000 | —| -|| ,, Loss in Process. i e
» Power & Steam 200 | —| |
»» Rent, Rates, &
Expenses . 100 | —f -
450 || £31,945 | —| - 450 || £31,945 -

4—(B.1765)
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Total Cost. | Process Lost.

£ s d Ug s a
30 - - per ton

Cost of Raw Maternial .

|
Crushing Prooess . f ‘ 27 7 - per ton

|

|

|

, Crude O1l 57 71 - " |
,,  Refining Process . 6 - 6 "
,»  Refined Onl 63 7 6 " |
., Fimshing Process 719 10 ”
»  Fished Ol 71 7 4 " |

A modification of this plan is necessary where a stock
account is required for partly manufactured material at
each intermediate stage; and in this manner the method
shown may be adopted for obtaining the average cost of
manufacture of articles which are not entirely identical ;
the average cost is useful for comparison from one period
to another and serves to check the detailed estimates of
individual costs where allowances will be required for
greater or less expense of manufacturing a particular type
according as the size or complexity of the type in question
exceeds or falls below the average.

An example of a Process Cost Account is given below for
ascertaining and comparing cost of manufacture in the case
of a business making a Standard Article by repetition work
in a series of well defined stages: as in the manufacture

WEEK ENDING ________________
No 1. PROCESS—STAMPINGS

No.of| " . No.of
Com- Cost ! Com-
leted | Value. ' d)er | pleted Value.
arts. nit. | Parts,
£ g
To Material from Stores. . 308 By Stock A/c— ' i
» Wages . . 120 Cost each . . 425 |30,000, 531
. Expenses per Charges
Allocation . . 105
(== 87 5% on Wages)
£531 l £531
! | e

No. 1. STOCK ACCOUNT

£ d. L
To Stock of Stampings . .| 1,150 25| By Process No, 2A/c‘ lzs.oou’ 500
,, Process Ajc . . . .[80,000| 531} , Stock c/fd. | |
@425d. . 13,150 56
| S
31,150 £556 ! 31,150 £556
! | Pkt
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No. 2, PROCESS ACCOUNT
ASSEMBLING AND TEsTING

41

£ d. £
To Stock A/c . .{28,000 500 ] By Stock A/c . I 25,000 994
,» Maternl from Stores . 200) ,, Sales of Scrap 500 5
» Wages. . . 250] ,, Work n Process . 2,500 81
, Expenses . 130] ,, Costof Process .| 53
(= 529% on Wages)
28,000 [£1,080 Cost cach . l 955 (28,000 £1,080
No. 2. STOCK ACCOUNT
£ 4 £
To Stock of Assembled F:t- By Process No. 3 Alc‘ 40,000 1,598
tings . . .|50,000| 2,000} ,, Stock c/fd. . 85,000 | 1,396
,» Proces$ Afc .125,000 994 ;
75,000 [£2,994 | 75,000 | £2,984
No. 3. PROCESS ACCOUNT
FinisHiNG
— L @ o
To Stock A/ec. . . . .]40,000| 1,598 By Finished Stock
» Packmg . . . . . 20 Alc 40,000 | 1,723
,, Wages. . . . 751 . Cost of thls Pro
,, Expenses . . 30 cess. . 8
(= 40% on W.:ges) |
40,000 ‘£1,723 Cost each . .|1035 {40,000 {1,723
SUMMARY OF PROCESS ACCOUNTS
No. 1 ‘ No. 2 1 No. 3
Process. l Process. | Process. Torat,
i "
| |
To Work in Process (if any) — — —_ |-
,» Material . . £306 £200 ‘ | {
,, Stock Accounts . —_ cr £31 ! £604 i £578
,» Waste . . . . . jer  £5 — ver. £5
,» Wages . . . . . L120 250 75 |l 445
,» Expense . . £105 | 130 | 50 i 285
£531 | 4544 | £729 || 1,804
Less Work in Process car. forwd. — £81 | —_ i £81
Gross Cost . . . .| 531 | (463 | 7129 | £1,728
No.Completed . . . .| 30,000 | 25000 | 40,000 | 40,000
Cost each. . .. 4254 | 53d. | -8d. ! 10-35d
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METHOD OF VALUATION OF WORK IN PROCESS
WORK-IN-ProCEss No 2 PROCESsS ACCOUNT
= Matenal £700 x 2,500

(2,500 Parts in 27,500 = £83
process)
= Wagesand Expenses £380 x 1,250 18
(2,500 Parts in 26,250 = £
process taken as _—
1,250 parts com- £81
pleted) e

of brass incandescent gas burners by stamping ; assembling
and testing ; and finishing departments.

In compiling the Process Accounts shown each of the
items will be made up by grouping the separate expense
charges concerned ; to facilitate accuracy and uniformity
these expenses dissections should be carefully defined and
standardized by means of Expense numbers or cost
numbers for the main headings, and with sub-numbers for
detail divisions ; and under these numbers the wages and
materials are most conveniently dissected.

This method will facilitate the handling of the expense
items ; and also form a very suitable basis for instituting
the use of the Sorting and Tabulating machines. The
totals of wages and subdivisions to Cost Nos. ; and totals
of weekly Stores Issues with dissection under Stores
Accounts Nos., and (after re-sorting) under Cost Nos. can be
promptly obtained and posted with a minimum of clerical
work and delay.

Gas Works Accounts.

The following outline shows a form of accounts where
there are a number of valuable products obtained from the
treatment of waste material. The difficulty that specially
arises in these accounts is that a value has to be placed
upon material for which there is no market price, and a
further difficulty in accounting for the quantities used
occurs where solids are converted into liquids, or gases
or liquids re-converted into solids. The use of standard for-
mulae based on the normal product of each process makes
this possible.
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Gas, COKE, AND RESIDUAL PRrRODUCTS

Pro forma Account, illustrating stages of manufacture
and expenses charged at various stages—

TRADING ACCOUNT ror

€ |sd £ |54
To Carbonization A/c By Sales of Gas ..
,» Punfication Ajc . » Sundry Income .
» General Fxpenses— . Profit on Sales of—
Classified under distin- Dehydiated Tar
guishing heads Benzol . . . . .
Sulpbate of Ammonia,
ete, o e e e
Manufacture of Gas
CARBONIZATION ACCOUNT
Tons. || £ |s.]d. Tons || £ |s1d.
To Coal used . By Coke & Ashes sold
» Wages— ,» Tar and Liquor A/c
Retort House ,» Trading Alc—
» Repairs, Renewalc, Cost of Gas made
and Maintenance.
PURIFICATION ACCOUNT
£ 184 £ |o|d
To Lime used . . . By Sales of Spent Oxide .
w Oxideused . . . . . » TradingA/e . . . .
wWages . . . . . .
BY-PRODUC Li
TAR AND LIQUOR ACCOUNT
Tons. || £ |s.|d. Tonas.
To Carbonization A/c . By Crude Tar sold
Value of Tar and ,» lLiquor sold
Liquor made ,» Tar DehydrationA/c
,» Motor Benzol A/c
.» Sulphate of Am- |
! | monia A/c
- l I
commn el ! [

UTILIZATION OF BY-PRODUCTS

DEHYDRATED TAR ACCOUNT

Galls.
To Crude Tar used
,» Cost of Steam
Fuel, Wages, and
Maintenance
» Profit and Loss A/c.

£

s.| 4.

By Sales of Dehydrated
Tar . . . .

Galls.
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MOTOR BENZOL ACCOUNT

Galls ! £ |s|d Galls ) £ |s|d
To Crude Matenal | By Sales of Motor
» Stores

. Wages . .o ‘ Benzol

,» Mamtenance . .
" fit and Loss A/c.

SULPHATE OF AMMONIA ACCOUNT

Tons || £ |s|d Tons. || £ |s|d
To Crude Matenal By Sales of Sulphate
» Sulphuue Aad of Ammonia . .
» Wages
,» Stores

, Mauntenance .
, Profit and Loss A/c
|

Pottery Costs.

In the case of the pottery trade the costs consist of the
ascertainment of the cost of output from a series of depart-
ments which may be regarded as processes in the course
of manufacture. The first series consists of preparation
of the clay and the moulding ; second, the baking in the
kiln ; next, the printing process, where the pattern is
put on; a second baking process and possibly a second
decorating or cnamelling process and a third baking.
In the preparation departments the cost of clay must be
first arrived at; then the different groups of products
can be charged directly with the wages upon them. This
will ensue also in the printing and decorating departments.
In the baking processes the cost of heating the kiln will be
ascertained and charged against the actual pottery which
has been baked at a time. The pottery is packed in
“ saggers " for the purpose of baking, and the correct
charging and heating of the kiln determines whether the
pottery will be correctly baked, as if there are defects in
the heating, etc., it is not uncommon for the whole of the
batch to be spoilt. The expense occasioned therefore by
defective work is a considerable source of loss, and the
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charge resulting under this head is one of the important
features which should be revealed by costs.

The costs will naturally take the form of independent
calculated costs, but the financial accounts should be so
arranged that the expense of each process can be separately
shown, and the quantity of articles turned out can then be
used to compare averages with the calculated costs.

EXAMPLE IX

Costa Manufacturing Co. 1nstitute a chromium plating process to
suit the needs of both departments. The process shows the following
results at the year end—

Materials used

Wages

Works Expenses —
Departmental

General

Hours 1n operation .

Work done—

Wireless parts
Cleaner parts .

£
400
800
500
. . 300
2,000
2,000 sets
1,500 sets

It has been ascertained that relatively the cost for wireless parts

is one-quarter that of cleaner parts per set.

process.

PROCESS ACCOUNT

Show the cost of the

To Materials

,» Wages .

,» Works Expenses—
Departmental .
General .

£
400
800

500
300

£2,000

Cost per wireless set ,
Cost per cleaner set .

By Cost of Process—
2,006 hours = {1 per hour
2,000 Wireless Sets (equive
alent of 500 Cleaner sets)
1,500 Cleaner Sets

£l

500
1,500

£2,000
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EXAMPLE X

The cost of a plating process 1s found to be 1s. 6d. per lb. of
articles treated when maternals cost £450, wages £200, and over-
head expense £100. What will be the increase in the cost of the
process 1f materials advance 1n price 40 per cent, wages 25 per cent,
and process expenses 20 per cent?

ANSWER
Dy. PROCESS COST Cr.
Present |IFuture Pre- i puture
sent
£ £ £ £
To Mate- By Cost of Out-
rials .| 450409, =| 630 put—
,» Wages .| 2004+25%=| 250| 10,0001b. @ 1/6| 750
,, Overhead| 100420%=| 120| 10,0001b. @ 2/- 1,000
£750 £1,000 £750 |£1,000

EXAMPLE XI

A manufacturing process formerly produced a waste matenal.
A method has been found to make this material usable in another
process. Illustrate the effect upon the accounts concerned.

ANSWER
Standard Material

PROCESS 1
Dr. (Preparatory) Cr.
Old New
Method | Method
. £ £ £
To Process Material . 50 || By Cost of Output
,,» Process Wages . 75 of Process .| 150 50
,» Process Expenses . 25 (Cost reduced)
,» By-product to
Process XY.| — 100
£150 £150 | £150
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PROCESS 2
Dr. (Finishing) Cr.
Oold New
Method | Method
£ £ i £ £
To Process Mate- By Cost of Fin-
ral . .| 100 100 ished Mate-
,,» Process No. 1: rial . .| 380 ( 280
Intermediate (Cost reduced)
Product .1 150 50 ,, Waste
,» Process Wages 80 80 (if any) .| ?
,, Process Exps . 50 50
£380 | £280 £380 | £280

New Material

Dr. PROCESS XY Cr.
£ £
To Process Material . 70 || By Cost of Output of
,» By-product of Process New Process .| 350
1. . . .| 100
,» Process Wages . .| 10§
,» Process Expenses . 75
£350 £350

The benefit arising from the value of the by-product reduces the
cost of the output from the process where it originates.



CHAPTER VI
TEXTILE ACCOUNTS—PROCESS COST METHOD

Procgss Cost methods arc adopted in the textile industries,
the cost per lb. of yarn or per yard or per piece of cloth
being ascertained.

Spinning Mills.
The cost divides itself into two parts—
(a) Cost of cotton (or other material) :
(b) Cost of wages and expenses.

The average cost of cotton will be found from the
periodical Trading Accounts, which should be set out to
show net consumption per lb. of yarn produced.

The cost of cotton enters into Manufacturing Cost apart
from initial cost price on account of—

(1) Waste in processes—diminished by value of waste
sold ; and

(2) Loss by weight in processes through drying—
diminished by subsequent absorption of moisture by the
yarn.

An advance in price of cotton therefore means an en-
hanced increase in cost of production of yarn.

The fineness of yarn is measured in counts, the counts
being the number of hanks (of 840 yards) contained in
11b. of yarn; so that the cost of cotton per lb. of yarn
shown in the Trading Account will be the average cost,
or the cost for the average counts produced by the mill.
Finer yarns will entail more waste as well as different
mixings, so that the cost for each count requires separate
investigation based on calculation and test.

The cost of wages and expenses is seen in total in the
Trading Account and the cost per lb. yarn for average
counts should be shown there.

48
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There is a difficulty in applying Process Cost methods
from the fact that the material is continually in process,
but the production at each stage is obtained for payment
of wages—piece rates being universal.

Wages and production are thus obtained in processes, and
works expenses can be apportioned similarly by careful
analysis.

The expense cost varies with different counts of yarn
produced, according to—

(1) Processes required to produce particular counts ;

(2) Production of machinery on different counts ;

(8) Effect on mill production as a whole, which may be
increased or reduced with variations from the standard
for which the plant is best adapted.

Textile Processes.

In framing the Financial Accounts a clear division should
be made between raw material, material for various
expenses accounts, productive wages and indirect wages,
and other expenses; and these expenses should be further
divided to separate works expenses from office and selling
expenses. At monthly periods a balance of the financial
accounts should be made so as to ascertain the expenses of
the month for comparison purposes. The first view that
is obtained, therefore, month by month, of the accounts
of the business will be in the form of a Trading Account.
Where the stocks are not actually taken the values of these
must be calculated from the Stores Records and estimated
amounts of material in process.

The second step that should be taken is to separate the
main processes that are carried on so as to obtain an expense
allocation for each stage. The whole of the expenses
should be dissected so far as possible directly against one
or other of these sections, and such expenses as cannot
be separately charged must be allocated on a fair basis.
There will be obtained a scries of accounts for the different
stages of manufacture, and the number of lbs. of yarn
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spun, the number of pieces of cloth woven, and the number
of pieces finished can be used as a basis for calculating the
cost in each process per unit. Up to this point the system
that is carried on is entirely in accord with the financial
accounts, and the records will be made up month by month,

COTTON SPINNING MILL.
SPINNING ACCOUNT rorR HALF-YEAR ENDING 30TH Juve

o~
-

ws || £ |s]all )lbs.

To Consumption of Cotton- Sales of Yarn
Purchases Add Stock 30th

Stock 1st ‘]an. RS June
Less Stock st Jan

Less Stock 30th June

Less Waste Produced-~ Loss in Weight . |

Sales

Stock,
30th
June

Stock  Ist
Jan

| [

» Wages and Expenses at M
Productive Wages . |
Other Wages
Rent, Rates and Insurance
incr .

Heating and nghuug

Stores

Reparrs

Depreciation

Other Fxpenses .

Othee andd Generl Salaties and
Geueral I'xpenses e

|
Balance Net Profit . . .| | Do

(R N ll.__ll._m

so as to contain a continuous series of records for com-
parison.

The average costs are thus shown in the Trading Account,
and a similar statement of average Production Cost may
be prepared weeck by week from Wages, Production and
Expense Records. Detailed costs for particular yarns are
then ascertained by calculation and test based upon these
statements.

i

—

-
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SPINNING MILL.
Cost STATLMENT FOR WEEK ENDING

—— - -
j Expense
Wges Production Cost
| Pad. Apx[:;:;om Ibs. per Ib,
1
ProDUCHIVE WAGES—
Preparation . . . . .,
Cardng . . . « e
Draw Frames e e e e e
Intermediate . . . . . .
Rovimg . . . . . . .
Overlooking e
And so on
Non-Probuciive WacLs—
Warehouse and Lngmeers . .
Management and Office Salaries . .
Total Wages__________ Production v Manhs______________
Expenses _______ Average Counts________ . ______ -

Net Weight Yarn produced _________
Total Cost per Ib. Yarn____________

MANUFACTURING ACCOUNT,

For THE HALF-YEAR ENDING ______
Percentage’
| to Produc-
i tion

Vg lsld L ls|d
o Consumption of Yarn ! By Production of Cloth .,
Stock Ist Jan Add Stock 30th June .
Purchases — |-

Less Stock 1st Jan. . e
ess Stock 30th June e
o Weavers' Wages !
, Other  Productive |
Wages . . . i
, Mill Expense— SUMMARY OF EXPENSE—
Staff Wages
Rent and Rates . Total, %
Power . £ |sla ©
Stores and other Mill .
Expenscs .

, Office Expenses r’;gﬁse
, Gross Profit . | -Xpe

!

|

1

I ——

Weaving Mills.

A similar analysis of the Trading Account, together with
a Weekly Wage and Expense Report, showing cost per
yard or piece of cloth, can be prepared for the manufac-
turing department. The wages are paid at piece rates
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and a percentage on weaving wage 1s added to cover Pro-
duction Lxpense.

WEAVING MILL
Cost STATEMENT FOR WrLrk ENDING

Total Expense ! Production 1b %ost per lb.
Wages Apportion- || of Yarn or ‘arn or per
OrzraTIONS, Pad . |Preces of Cloth. i Piece ot Cloth.

Productive Wages—
Winding .
Warping
Sizing
[ wisting
Weaving
Overlooking
And other operitions

Non Produrtive Wages—
Warchouse and Logincers)
Management
Office and Salesmen

Weavers' Wages  { Preparation Cost . ________ d perlb. Yarn
Other Wages f S Weaving Cost [ —— d per Plece.
Other Expenses f S Indirect Cost . ________ d per Piece.

Average of Total
Cost . . per Piece.

Percentage of Expense to Weavers’ Wages____ _

To carry the detail of costs further than this, each of the
departments already specified must be further subdivided
so as to ascertain, as regards the running expenses, the
approximate cost of running each machine or group of
machines in the factory. The works expenses must be
allocated in detail on the methods explained in the chapter
on Factory Expenses, so as to place upon each machine its
fair share of the burden. The office expenses will not be
computed in this manner, as they are only chargeable on
finished goods, and are not added to the value of these until
they are sold. The cost of running each machine having
been ascertained, the number of hours that it is expected
to be working must be estimated, and the total expenses
divided by the total hours gives the estimated amount per
hour that the machine will cost to run.
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TEXILE ACCOUNTS—PROCESS COST METHOD 55

The method of obtaining detail costs will then be for the
material which will be required to produce a given quantity
of the cloth in question (allowing for waste and loss of weight)
to be priced out according to the known cost of material
at the market price of the day.

The direct wages will be known, as these are payable at
piece-work rates. The working expenses of the depart-
ments at the rate obtained in the most recent monthly
accounts must be added, or alternatively, the rates of the
different machines for the time that will be required to
be devoted to the work must be totalled in the case of
special work which is different from the average product.
To the total thus obtained must be added the rate of
expense for office charges, carriage to customers, discounts
and commissions to salesmen.

Dyeworks.

In the accounts of dyeworks and similar businesses,
where the original value of the material treated does not
enter into the accounts, the process cost is confined to
recording the cost of the dyes and other materials, wages
and running expenses. A separate Cost Sheet is used for
each lot of work done, which shows the individual expense
for each process; and a monthly summary giving the
totals of the individual Cost Sheets must be set off against
the expenses shown in the financial books.

For each department, in all textile as in other businesses,
an expense rate per direct labour hour, or machine hour
rates for each machine should be obtained and checked
from time to time. The expense rates will be reliable for
detailed estimating and costing ; and will provide a stan-
dard for comparisons.
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EXAMPLE XII

A manufacturer has three distinct processes in connection with
the same unit. The Cost Sheet is prepared for the processes as
follows, but this is not correct, and it is desired to show the cost of

each process—

Cost
per Unit:
Total | 42,000
Com-
pleted
Units
. £
Direct Wages—Process A. . £450
Process B. 150
Process C . 175
775 | 4-4 pence
Materials to Process A—36,000 units cost . 3,150 (18 .
Department Expenses—Process A . £225
Process B 200
Process C 350
—| 775| 44 ,,
Factory Overhead 1,050 | 6 "
5,750
Cost of completed Units (stated to be) 32-8 pence
Quantities handled are as follows—
Process :
A B Cc
Commencing Stock (units). . .| 9,000 | 20,000 | 10,000
Received. . . . . .| 36,000 | 36,000 | 48,000
45,000 | 56,000 | 58,000
Delivered . . . . .| 36,000 | 48,000 | 42,000
Waste, etc. . . . . .| 1,000 2,000 2,000
Closing Stock on hand . . .| 8,000 6,000 | 14,000
)

Factory Overhead is divisible over processes in proportion to
output; finished output of each process is delivered daily to next
process, and there is no material partly processed; stocks in each
process may be taken at the cost price of material received.
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CHAPTER VII
JOB COSTING—TERMINAL COSTS

TERMINAL Costs are employed to show the cost of carrying
out contracts and undertakings which are by their nature
entirely separate and are terminated by the completion of
the work.

The accounts of a builder and contractor present the
best illustration in simple form of the methods adopted
in Job Costing. Under this system the object is to arrive
at the profit or loss on each contract. The greater part
of the work is estimated for, so that the price is fixed in
detail in advance; other work is done by day work, and
it is then no less important to ascertain the exact cost.

TIME SHEET

Week endingeeeececcscsocsescnssees
Name of Employee. . .coiviiiiiennanenne No...oounen Trade.ceeeeeevecesanannse
Job Name and No. Time Worked. Total. | Rate
Sat | Mon.| Tues | Wed |1hur.| Fri. £ s 4
Deductions :
WAGES BOOK
JoINERS Week
No. Naue. Hours. | Over- | Total. | Rate. || Amount.|| Deduc- Net.
time. tions.

59
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82 MANUAL OF COST ACCOUNTS

The method will bring the Contract Ledger, in which
the accounts of the different jobs are contained, into the
double-entry book-keeping system, and thus ensure that
the results obtained will be actual financial results. The
use of an independent Cost System, which is necessary
where the number of individual cost accounts to be kept is
very much greater, can be dispensed with in businesses of
this type. In the Contract Ledger an account will be
opened for each job undertaken, and there will be a series
of jobbing accounts for different types of jobbing work,
so that the results of each group will be separately ascer-
tained. The Sales Ledger will not be interfered with, but,
on the completion of each job, the amount of the contract
will be credited to the Contract Account and debited to
the Customers Sales Ledger Account.

Wages.

The wages are dealt with in the first place on daily or
weekly time sheets, which are utilized in making up the
total wages due in the Wages Book for the purpose of
paying wages ; and the gross wages are then analysed in a
Wages Abstract for the purpose of charging up to the con-
tracts or to Expenses Accounts for indirect labour. (See pp.
59 and 60.)

A separate abstract will be used for plumbers and another
for bricklayers in a similar manner. The grand total will
include staff wages not chargeable to any particular
contract, and will be agreed with Wages Book Totals,
and the total of each column in the abstract will then
be posted to its appropriate Contract Account in the Con-
tract Ledger and the staff wages and time spent on work
chargeable to Expense Accounts (e.g. repairs) will be posted
to the Nominal Ledger.

Material.
Materials for contracts include special purchases and
supplies from stores.
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The dissection in the Purchases Analysis Book will
separate these two groups and will classify stores purchases
as joiners’, bricklayers’ or plumbers’ material and under
these headings the Stores Accounts will be arranged.

Special purchases will be posted direct from Purchases
Analysis Book to Contract Account; the total amount of
purchases for stores will be posted to debit of Stores
Accounts in the Nominal Ledger under above classification.

Stores Accounts should be kept in a Stores Ledger
which contains records of all building material. A separate
account is required for each article, and this is debited

ISSUE NOTE FOR STORES
Date ... . ... .. Stores Ledger Fo........ccccovveune
Contract Ledger Fo. .......ccu..
Required for Job. No.....cccoeevee. ..
Name........ccconuueun

Authorized by Received by

with quantity and value of (1) Balance in Stock; (2) all
purchases subsequently, irrespective of the source of
supply ; it is credited with stores issued to Contracts or
Jobbing Accounts, or used in repairs, etc.,, work and
chargeable to Expense Accounts.

The stores are issued to contracts only against Issue
Notes prepared in the office, which are entered in a Stores
Issued Book on presentation at the stores.

The materials used must be priced at cost.

The posting of the Contract Ledger should be made from
the Stores Issued Book ; or a Stores Summary ; or a journal
entry comprising the totals of the summary; and the total
of the amounts debited to the Contract Accounts should
be credited to the Stores Account in the Nominal Ledger ;
this account will show at any time the book value of the
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JOB COSTING—TERMINAL COSTS 65

stores in hand, which should agree with the total of the
list of balances taken out from the Stores Ledger. The
Stores Ledger Accounts should naturally be checked at
short intervals with the actual stocks held. Any shortages
of materials, unless these can be traced to jobbing work,
must be charged to Stores Adjustment Account as an Ex-
pense item.

The Contract Ledger Accounts must be credited with
any stores returned, posted from a Stores Returned Book,
or entered at the end of the week or month in the Stores
Issued Book as a deduction.

Prant. The value of plant sent to the site should be
charged to the Job Account. In connection with long
contracts there will be considerable depreciation in the value
of the plant, and it is important that the contract on which
this occurs should be fully charged with such loss. In the
Nominal Ledger an account should be opened for Contract
Plant, and a list of plant available should be kept, each item
having its value shown, and the total agreeing with the book
value shown by this account. When any plant is charged
to a job, the Contract Plant Account must be credited,
and when on the completion of the work the plant is
returned, the Job Account will be credited with the esti-
mated value,and the Contract Plant Account will be debited.
In the event of such plant being sold the credit will go
directly to the job concerned. In this way each job will
be made to bear the full cost of the use of plant.

SuB-CoNTRACTS are debited in the same way as direct
purchases, being charged to jobs in the Contract Ledger
direct from the Purchases Analysis book.

Disbursements on account of particular contracts are
dealt with by posting direct from Cash Book or Petty
Cash Book to Contract Ledger.

Expense.

Total expenses, including foremen’s salaries, office
salaries and expenses, insurance, rent and rates, cartage,
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advertising, repairs and depreciation, will be grouped in an
Expense Allocation Account and apportioned to contracts
at stocktaking times.

Alternatively a definite scheme for charging Overhead
Expenses to the contracts can be prepared, and the
appropriate charges made to each job when the work is
finished and the Contract Account closed. A method often
adopted which is not, however, sufficiently accurate is
to charge a percentage on the outlay on each job ; seeing
that some contracts will consist mainly of material and
others will have a small proportion for material and a larger
amount for wages, thus entailing more expense in super-
vision and probably also being in hand for a longer period,
it follows that a flat rate on both material and labour
will not give a fair charge to each job, tending to over-
charge the jobs on which the material forms the larger
portion of the outlay. It will be found by a close analysis
of expenses that the wages should bear a heavier rate than
material. The correct charges to place upon material
are those which are entailed by the buying, warehousing
and handling of the Stores. The total annual expense for
these services can be obtained by analysis of the Financial
Accounts, and, by dividing this proportion over the material,
a percentage can be fixed as a Warehousing Rate. Other
expenses, including general management, may be sufficiently
accurately proportioned as a percentage paid on the wages
of each job. Where there is a joinery department fitted
with woodworking machinery it may be desired to have
special hourly rates for the use of the different machines.
For the purpose of fixing these rates the following expenses
in connection with the machines should be omitted in
fixing the general overhead rates, and should be allocated
specifically to each machine, and then the total of the burden
on each divided by the total estimated hours it will work,
gives the machine hour rate. The charges to be included
are the depreciation and repairs for the machine; the
cost of power to run it; the proportionate share of the
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space occupied covering rent and rates, lighting, heating,
cleaning of the workshop ; and, if it is desired to cover the
annual cost of the money locked up in the machines, the
normal rate of interest on the capital value of each should
be brought into account.

Journal Entries.

Under this system the Contract Ledger becomes an
integral part of the double-entry book-keeping system.
A monthly Journal entry in the following form will serve
to focus the Contract Ledger entries for posting to the
Nominal Ledger.

Sundry Contracts Dy.

To Special Purchases.
Materials per Stores Issued Book.
Sub-Contracts.
Productive Wages.
Chargeable Expenses.

Sundry Contracts Dr.

To Expense Allocation Account
for proportion of General Expenses
charged to Jobs.

Expense Allocation Account Dr.

To Sundry Expenses—
Office Salaries
Rent and Rates
for Expenses actually incurred
during the month,
etc.

Value of completed work is similarly credited to con-
tracts and debited to customers.

Sundry Customers Dy.
To Sundry Completed Contracts.

In this way each Contract Account becomes a separate
Trading Account, showing its own profit or loss; and
balances are transferred to General Profit and Loss
Account.
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PURCHASES ACCOUNT (JOINERS)

69

Dr. Cr.
19., £ |sld £ |s|&
Jan. To Balaneeof Stores in {:an 31 By Stores Issuedcout.mu 370 o -
Stock . 960| -| —|| Feb. 28| ,, w e 950( - -
w 81|, Purchases . 740| | -|| Mar. 31 | ,, . 740| < -
Feb. 28 | ,, " . 780 -| - " " jobbmg Account . 1,075) + -
Mar, 31| ,, " . 1,975 ~| - " » Stock on Hand . 420] ~ -
£4,455] -| - £4,455! —-
CONTRACTS ACCOUNT
Turege MonTHs ENDING 31sT MARCH, 19.,
Dr, Cr
£ s.'d £ [sid
Mar. 31 | To Losses— Mar 31 | By Profits—
Jomners Jomers
Contract No. 143 35 | = = Contract No 152 25 |19 2
Plumbers (1f any) " w 262 15 |~ -
Brichlayers ., " » 138 24| - -
»w | y» Net Profit . 274 | | - Bricklayers :
Contract No. 126 36 |~ ~
n o 134 15~
MY 23 | -
Plumbers *
Contract No, 128 25| 4 -
130 15 | |10
Profit " on jobbmg
Account—
Jomers
Bricklayers
Plumbers
£309 | -f -
JOBBING ACCOUNT (JOINERS)
Dr. Cr.
19. £ |s|d]l 19.. £ |s|d
Mar, 31 | To Stores Supplied 1,975| -| -|| Mar. 31 | By Sundry Customers
" » Wages . . . 700| - - per Day Book 3,025) ~f -
" ,» Expenses . 300( -| -
" ,» Net Profit . 50} - -
£3,025 - ~ £3,025) -f -
EXPENSES ALLOCATION ACCOUNT
Dr. Cr.
19.. £ |s]d]] 19.. £ lsld.
Mar. 31 | To Staff Wages . . 500{ -| -|| Mar. 31 | By Contracts per Journal 730 -| -
,» Rents and Rates 120 - - ,, Balance to Jobbing
,,» Cartage. . 65| ~| - Accounts—
,» Office Expenses . 250( | - Jomers . 300( ~| ~
,» Insurances . . 75| - -| Bricklayers . 100| ~| -
1 Advertising . . 20| | - Plumbers . . 25| - -
,» Interest . . 15| =| -
,» Repairs. . . 30| ~| -
,» Depreciation , . 80| ~f ~
£1,185| - | £1,155) | -
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72 MANUAL OF COST ACCOUNTS

Where the work is done under Architects’ Certificates,
the amount of cach may be credited as the work proceeds.

The Contracts and Jobbing Accounts should bear similar
charges for expenses.

Uncompleted work must be valued as Work-in-Progress.
This may be taken at cost of outlay, that is, material
plus labour, and the current percentage-may be added for
expenses. When the method is preferred of only charging
expenses to the jobs as they are completed, the amount of
establishment charges on Work-in-Progress must be
reserved for by debiting a Suspense Account when making
up the periodical accounts. No profit must be taken
credit for, nor must the full value be allowed to stand if
there is any reason to suppose that the work cannot be
completed for the contract price. An exception arises
in the case of long contracts extending over several years,
where a fair profit must be estimated as the work proceeds.

A safe profit in such cases may be estimated at two-
thirds of the profit shown on the basis of the value certified
for by the architect’s certificate, where payment is received
on this basis, the balance of one-third being reserved
against unforeseen difficulties in completing the work.

Where only a portion of the value of the work done is
paid as the contract proceeds the profit on the unpaid
portion should be further reserved.

Machinery and Plant are recorded in classified accounts
in the Private Ledger, and suitable depreéiation is written
off year by year.

It is an advantage to divide the closing accounts into—

Joiners’ Contracts ;

Bricklayers’ Contracts ;

Plumbers’ Contracts ;
and to show the profit (or loss) on Jobbing in each depart-
nment. For the purpose of this analysis, some contracts will
require to be divided when the final result is obtained.

The amounts due from customers are shown in the
Sales Ledger to the debit of personal accounts. In the
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case of Jobbing work, the entries come through the Sales
Day Book (analysed to show the three departments
separately). In the case of contracts the Contract Journal
contains the entries debiting the customer and crediting
the Contract Accounts.

Payments on account of contracts will consequently be
posted to the Sales Ledger Accounts.

EXAMPLE XIII

Prepare a Job Account in the Cost Ledger for the following items
appearing at stocktaking date—

JoB X2745 (Jones Engineering Co.)

Mar. 10 | Mar. 17 | Mar. 24 | Mar. 31
‘ £ £ £ £
Direct Wages—
Bricklayers . . .| 150 100 60 30
Jomners . . . . 75 80 85 70
Plumbers . . . 40 20 10 —
Painters, etc. . . . 54 40 60 30
, : £

Special Materials . . . 1,250

Stores Issued . . . . 748

Plant . . . . . 100

Works Overhead, 759, on Direct Wages.
Office Overhead, 5%, on Works Cost.

1. State how the double entry 1n relation to these items 1s com-
pleted 1n the Cost Ledger.

The contract is for £8,000 and the work is half completed. The
sum of £4,000 less 10 per cent retention money has been paid.
There is unused material £200 and plant £80 to be taken into
consideration.

2. Calculate the profit to date and estimate the amount to be
taken credit for after allowing adequate reserve for contingencies.
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JOB COSTING—TERMINAL COSTS

75

ANSWER
Dy, WAGES ACCOUNT Cr.
£
rMar. 10 | By Wages| Job X2745 .| 319
w | » o | Other Jobs.} —
o 171, " Job X2745 .| 240
w o | » o | OtherJobs.| —
n 24| 4, " Job X2745 .| 215
woo o w Other Jobs .| —
w 31, " Job X2745 . 130
wow [ on " Other Jobs .| —
Dr. SPECIAL MATERIALS Cr.
£
Mar. 31 | By Job X2745 . 1,250

» » ,» Other Jobs .

Similarly each Nominal Account will be credited with weekly total

amounts charged in costs (including items for Job X2745).

CALCULATION OF ESTIMATED PROFIT ON JoOB

£

Total Outlay to date . . . . . . 3,864
Deduct Plant . . . . . . £80
- Stores . . . . . . 200

— 280

3,584

Value of Work completed . . . . . . 4,000

Apparent Profit to date . 416

Deduct Reserve for Contingencies, one-thxrd of £416 . 139

277

Reserve further 109, on account of Retention . 27

Profit to take to Profit and Loss Account . £250



PART 1II
ENGINEERING COSTS

THE study of Job Costs necessitates the consideration in
detail of a large range of very different circumstances
embracing, naturally, the whole of the operations of every
kind of factory. It is essential that detailed records should
be made of every step in the production of any article, and
the records of material used and time occupied must be
made in such a way as to reduce the clerical work involved,
while at the same time enabling the Cost Department to
turn out a complete and accurate record of the cost of the
work.

For the purpose of organization complicated work will be
split up, and each section put in hand separately. Cost
records will be kept to correspond and the final summary of
all the sectional costs will give the total for the complete job.

The necessity for a separate system of accounts distinct
from the financial accounts will thus be apparent, and it is
naturally important that details which are being entered
in the cost accounts should be co-ordinated with the records
of the financial books, as they are being entered up week by
week, to produce the Profit and Loss Account at the end of
the year.

This reconciliation can be maintained by strict regard
to the harmonizing of the nominal accounts in the financial
books with the Cost Department classifications. Groups
of accounts may be arranged to correspond in both systems,
and the reconciliation then becomes automatic. .

The description of works routine in Chapter XIII may
be usefully read at this stage or referred to in studying the
following chapters.
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CHAPTER VIII
MULTIPLE COSTS—LABOUR

MurtipLE Costs apply to businesses where the products
differ widely in type, value and complexity ; where similar
operations may be used to give widely differing ultimate
results ; where specialization and the standardization of
parts may be extensively adopted.

The application of Cost Accounts to businesses of this
type usually follows the Job Cost system, with variations
in sections of the works to which special methods are
applicable.

The object aimed at is to ascertain the actual cost of
execution of each order as it is completed, and to obtain
this the detailed dissection of all outlays is unavoidable ;
this entails considerable clerical work.

The cost divides itself again into Labour, Material and
Expense.

Labour.
METHODS OF PAYMENT—
(1) Time Rates.
(2) High Wage Plan.
(3) Piece Rates—with guaranteed wage. ‘‘Straight”
or ‘“Differential.”
(4) Bonus Methods—
“Premium Bonus”; ‘“ Efficiency Bonus.”
(5) Output Bonus.
(6) Profit Sharing.

TiME RATES, are essential where work cannot be stan-
dardized or classified into suitable classes or grades for piece
rating ; and where special care and skill are essential,

Formula. Hours Worked X Rate per Hour.

This is the simplest method of remuneration, but is open
to much abuse unless the supervision is efficient.
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HicH WAGE PraN. This plan proceeds on a time rate or
day wage, but the rate is increased 40 to 50 per cent above
district rates for similar work, with the object of securing
the higher skilled men, and inducing them to use every
ounce of effort, and at the same time maintain the highest
possible standard.

PiEcE RATEs are satisfactory, provided the rates are
correctly fixed at the outset.

Formula. Number of Pieces X Piece work rate.

DIFrFERENTIAL PIECE RATE. This method gives extra
percentage after a certain quantity is exceeded.

Formula—
Earning up to task. Number of Pieces X Low Piece Rate.
Earning above task. Number of Pieces X High Piece Rate.

MERRICK MULTIPLE PLAN. This is really a Differential
Piece Work plan.

Formula—
Earning up to 839, of Task. = No. of Pieces X Basic Piece Rate.
Earning 839, to 1009, of Task. No. of Pieces x 2nd Piece Rate.
Earning 1009 and above. No. of Pieces x 3rd Piece Rate.

In the original plan the second Piece Rate was 10 per
cent higher than the first, and the third was 10 per cent
higher than the second. It has been claimed that probably
no plan has such a steadying influence as this one because
it is equally fair to the beginner (who is given encourage-
ment right away) as it is to the most expert, who is rewarded
according to his skill.

Bonus METHODS. Many types of Bonus Methods have
been devised to stimulate production and encourage
employees to earn more than average wages, and at the
same time to obviate the tendency on the employer’s side
to cut rates by combining a benefit to the employer with
the workmen'’s bonus; this being achieved by the reducing
cost per unit to the employer, along with an increasing
bonus and rate per hour to the employee.

Premium Bonus. The most common plans are the
Halsey-Weir and the Rowan Plans.

Under the Halsey-Weir plan the time rate is guaranteed.
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A standard time task is set and the employee completing
the job within the time allowed receives a percentage of
the time saved (usually 334 to 50 per cent) in addition to
his day rate.

Formula. Time Wages plus percentage of hours saved.

Example. Time allowed . . .10 Hours.
Time taken . . . 6 Hours.
Bonus percentage . . 509%
Rate per hour . . 20 pence.
Earnings
Time worked . . . 6 Hours.
509, time saved . . 2 Hours.

8 Hours X Rate per Hr.

Earnings 13s. 4d.

The Rowan system also guarantees time rate. The chief
variation from the Halsey-Weir, however, is that the
percentage of time saved to time allowed is added on to the
hourly rate.

Formula. TTme Wages plus per cent hours saved to time allowed
X Time Taken.

Example. Time allowed . . . 10 Hours.
Time taken . . . 6 Hours.
Rate per hour . . 20 pence.
Earnings.

Time Worked 6 Hours x 20d. plus 409%, i.e. 6 x 28d.
= 14s.

A Premium Bonus plan can be most beneficially intro-
duced where any difficulty is experienced in fixing accurate
rates. Up to a time saving of 50 per cent the Rowan is in
favour of the workman as compared with the Halsey-Weir,
and beyond this figure the Halsey-Weir is more beneficial
to the worker. The Rowan plan is a greater protection to
the employer, for, although up to 50 per cent of time saved
the workman receives a greater bonus than underthe Halsey-
Weir, beyond this point the bonus falls away in the same
ratio in which it rose, so that no worker can double his
wages at the expense of the employer owing to an error in
the rate fixing.

Other Premium or Variable Sharing plans are—
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BARTH PLAN.

Formula. Square Root of (Time allowed X Time taken) X Rate
per hour,

This plan was devised for the encouragement of new
employees or for the commencement of new work for which
there had been no previous experience to guide the man-
agement to fix standard rates.

Cost PREMIUM SYSTEM.

R Formula. Percentage of saving on Prime Cost in addition to Time
ate.

This system combines a saving in time with a saving in
the materials, and is only recommended where expensive
materials are being worked, and where it is essential that
scrap should be avoided.

STINT SYSTEM. A standard task is set and immediately
the task is accomplished the workman goes home.

Though actually no bonus is paid, the workman receives
the equivalent—time.

GANTT SYSTEM. A standard is set, and, if the workman
achieves the standard he receives a bonus of, say, 40 per
cent. In addition sometimes his foreman also receives a
bonus, with the object of stimulating efficient supervision.

Baum MurtipLe PremiuMm. This is a three rate plan
based upon the Halsey principle. A task is set and the
standard is such that ordinary day work would represent
about 66 per cent of the task.

Formula—-
669, Task . . . Hoursactual X Rate per hour (Day work).
669, to 1009, Task . Halsey Formula.

1009, to 111%, Task . Halsey Formula with slight increase in
Hourly Rate.

1119, Task upwards . Halsey Formula with still further in-
crease in Hourly Rate.

Though this example only shows three rates, as many as
five different rates are in use in some factories, and the task
percentage limits are varied accordingly.

DieMeErR PrREMIUM BoNus.
Formula—
Earning up to task . . Day Work.
Earning at and above task . Time Wages plus 20% plus half of
savings on task.
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Bepaux PoINT PREMIUM PLAN. This scheme guarantees
time wages up to a high task, and when the task is achieved
gives a constant sharing, which is usually distributed 75 per
cent to the employee and 25 per cent to the supervisory
force. All work is standardized per unit of time ; in this case
one minute. The work expected in one minute of time after
due allowance for fatigue, etc., is called the Bedaux Point
or “B.” One “B,” therefore, represents ‘‘ the effort devel-
oped by an average person working under normal conditions
at a normal rate of effort for one minute of time.”

The task is carefully set, so that usually 60 “B’s” are
task, and 80 “B’s” are considered reasonable from the more
efficient employees.

Excepting for the high task level, it is the Halsey-Weir
plan with a 75 per cent bonus for the operator and 25 per
cent bonus for supervision.

An unusual feature of the plan is a sheet showing number
of points produced and premium earned by each operator,
which is posted daily in the respective department. This
introduces the production control plan which is the ultimate
object of the system besides that of enabling the employees
to earn bonus commensurate with their efforts. For in-
stance, the number of “B’s”’ produced by individuals or
machines is posted daily alongside the number of “B’s”
standard. The supervisors can tell instantly which opera-
tors are below standard. Recapitulation sheets, either
weekly or bi-weekly, enable the superintendents to compare
the efficiencies of the supervisors or departments.

The management then have a reliable bird’s-eye view of
production, and can apportion praise or blame accordingly.

In favour of the Bedaux System it may be said—

(1) Being based upon efficiency, it means a thorough
overhauling of the activities of the company.

(2) Since Day Work is guaranteed, only bad or ineffi-
cient employees are penalized.

(3) Individual effort is rewarded and every encourage-
ment is given to each employee to give of his best.
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(4) The automatic speeding up must tend to reduce
cost per unit without penalizing the employees’ earnings.

(5) Continuous vigilance of operator, supervisor, and
service tender is assured, since all partake of the bonus.

(6) Indirect labour and material control sections are
raised to a higher state of efficiency.

(7) The hidden menace to new operators of favouritism
by foremen is eliminated, since each operator is rewarded
on his merit and his performance recorded.

(8) The diminution of waste and full control of idle
and waiting time must contribute in no small measure to
the general efficiency of the business.

Against the Bedaux System it may be said—

(1) Past efficiency may be penalized. A department
which is highly efficient at the time of introducing the
“B” point will not gain so much as a department which
may have been inefficient.

(2) Toreduce activities to a ‘““Minute’’ base may be too
searching, and savours of “grinding efficiency "’ reducing
the operator to the level of a machine.

(8) The recording of performances daily may be re-
sented by efficient workers who, through temporary
indisposition, are scheduled as inefficient; and sooner or
later they will abandon the race for efficiency points, as
being suicidal.

(4) The installation of the system calls for a very
considerably increased clerical staff.

(5) There may be antipathy towards the granting of
25 per cent of the savings to the supervisory force.

(6) Difficulty may also arise on account of Trade Union
objections; severe strain on individuals; and cost of
installation.

EMMERsON EFFICIENCY SysSTEM. This system gives the
worker a graduated rate of bonus, commencing at 5 per cent
if output is 65 per cent of efficiency standard, and advances
by steps to 40 per cent when the 100 per cent efficiency is
reached. Thisisa modification of the Taylor Efficiency Plan
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which gave only a large bonus to the workmen performing
100 per cent of a very exacting task.

PARKHURST EFFICIENCY BoNus. Under this system the
worker gets a bonus upon the attainment of 70 per cent of
efficiency. A sliding scale of bonuses is compiled after due
regard to the varying difficulties and responsibilities of the
work irrespective of the men who may do the jobs. A
‘““Parkhurst Differential Bonus Pay Chart” is compiled
showing the Bonus Classes, say, from 1 to 10, and the bonus
payable upon reaching the varying percentage of efficiency
in any one of these classes.

Ourtput Bonus. The Priestman Plan is typical of the
Output Bonus. The scheme is to classify all work completed
and total weekly the gross production by weight, or by
measurement of volume in points. The standard weekly
output is agreed upon between employer’s and men’s repre-
sentatives, and is subject to increase or decrease if the num-
ber of employees or working hours are increased or reduced.
Bonus is then paid to every employee at the rate of increase
of output over standard.

PRroFIT SHARING schemes have for their object—

(1) Stimulating of employees’ interest in the business ;

(2) Ensuring mutual oversight to eliminate waste
(both of time and material) ;

(3) Improvement of methods by utilizing employees’
ideas ;

(4) Retaining services of employees by giving them a
permanent standing as part proprietors.

The drawbacks to such schemes usually lie in—

(a) The payments being too far apart ;

() Bonus being too small to exercise a sufficiently
strong influence ;

(¢) The idea that proprietors gain more from the
extra efforts of the workpeople under the scheme than is
given in bonus;

(d) Inability of employees to obtain access to the
accounts ;
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(¢) Results being influenced by trading conditions
which are beyond employees’ control ;

(f) Objections to bonus distributions in the form of
shares.

Under the Port Sunlight (Lever Bros., Ltd.) plan,
employees of one year’s service are entitled to participate
in the distribution of co-partnership certificates, for the
issue of which a fund is made available each year, depending
on the profits earned. The distribution is made in three
grades based on merit awards, and the bonus shares
receive a rate of dividend at 5 per cent less than the amount
of the dividend on the ordinary shares. There are restric-
tions on transfer.

Under the scheme initiated by J. T. and J. Taylor, of
Batley, the employees receive a bonus annually out of
profits available after paying a 5 per cent dividend on the
share capital, the division of the surplus between share-
holders and employees being in proportion to the capital
employed and wages earned. There is provision in the
scheme for additional bonus to employees who have been
long with the firm, and the bonus may be invested in the
company'’s shares.

Numerous other similar profit sharing schemes are in
operation, having in most cases special features to suit
local circumstances.

With modern accounting methods providing monthly
Profit and Loss returns the objections to such plans can
be reduced.

Profit Sharing Schemes and Qutput Bonuses are in the
form of group bonuses; the gross results are used to
determine the rate payable to the individual. This plan is
not considered economically sound by many works managers
on the ground that each man should have the benefit of
his own skill and effort to induce him to do his best work ;
and that none should benefit unless he has earned the bonus
with his own labour. At the same time the different
methods are suitable under varying circumstances, and in
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some cases it is group organization which produces maxi-
mum output rather than individual skill.

A plan successfully adopted in connection with revisions
of Piece-work Rates provides for the consideration of these
by a joint committee of management and employees’
representatives with the object of securing that any rate
which is found by a workman to be inadequate shall be
inquired into and be adjusted if shown to be too low.
Similarly appeals by the management for revision of too
liberal rates are considered, with the proviso that no rate
will be reduced without a corresponding increase being
given to a low rate.

With the idea of encouraging interest in a profit sharing
scheme the monthly Balance Sheet and Trading Account
described in Chapter XI may be used, and it seems likely
that this method of accounting will remove one of the
principal objections to profit sharing schemes in making a
monthly ascertainment of bonus possible.

Wage Records.

ENGAGEMENT OF LABOUR. For the engagement of
employees a history card should be prepared setting out
full details of the employee’s record, trade, etc.,, and
this card should be retained for the purposes of recording
advances of pay, etc., so long as the employee remains
with the firmn. Each employee should be given a number
which will correspond with the department where he will
work, so that his department can be readily seen from the
pay roll number.

TiME RECORDING. It is essential for the record of time
spent in the works to be correctly obtained, and for this
purpose a time-keeper is usually provided with either a
time board on which each man can hang a brass check, or
a time recorder clock in which each man can place his
time card for the time of commencing and leaving to be
mechanically recorded, as in the Gledhill-Brook system.
There is a certain saving in clerical work in the use of

7—(B.1765)
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mechanical time recorders, but the presence of a time-
keeper when recording is in progress is essential to prevent
wrong use of the clock by workmen registering the time of
others who are late or absent. The total time provided by
the time-keeper’s book from time board or that recorded by
the time recorder on the time card will be used for making
up wages for day-workers, and will be checked off for piece-
workers with the time booked on individual piece-work notes.
(See Time Sheet and Wages Book, pages 59 and 60.)
PiEce-work NoTEs. Where payment at piece rates is
in operation it is preferable to have a system of piece-work
notes, by which the time spent on each job is recorded upon
a separate note, in order to ensure the correct booking of
time on each job. There are many other advantages
obtained from the elasticity of method resulting when
each item of the wages dissection is recorded on a separate
jobnote, even when day rates arein force. The Time Sheets
or Job Notes should be certified by the foreman in charge.
Pay RorLL. The Pay Roll is made up from the gross
time records, with in the case of the piece workers the
summaries of the Piece-work Notes. A coin summary
should be made at the foot of each Pay Roll Sheet showing
the amounts required in £1 notes, 10s. notes, silver and
copper, to pay out exactly the wages on that sheet. This
makes the counting out much simpler and helps in tracing
errors. For compiling the Pay Roll a convenient method
is the use of the Burroughs Wages Adding Machine, with
which an operator can tabulate the Pay Roll with great
rapidity, giving at the same time an automatic check on
the additions and deductions. The calculating machine
is used for reckoning piece-work prices, bonuses and bonus
additions to wages ; and the adding machine summarizes
the job notes of each workman, to obtain his total pay.
The method of summarizing wages illustrated on page
60 has been superseded in many offices by the introduction
of adding machines for the purpose. The job notes after
the completion of the Pay Roll are sorted into order of
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Jobs and Expense Numbers and listed, so as to give the
total for each job or expense item with a grand total which

PIECE-WORK NOTE

Workman’s No. .....cco..... " Works Order NO. veeer e ..
Name
Rate ... . i
Date commenced . .. . Time . . o e B
Part . Price
Operation Checked
No. Off. Passed. { Rejected. Inspected by
|
Works Week endmg
Time. Expenses. .
T I Ty M
Day. | Hours. | Over- Shop Rate | Value of £ | d.
time. | e P.W. Price
Machine ‘
No. ... Overtime
Machine :
Rate... ... | Bonus |
Total Total _
Time .ocovivniiceeceiciiene Wage . . ‘

Foreman’s signature ..

agrees with the total wages of the Pay Roll. A consider-
able amount of clerical work is saved by this means.
Where there is a large number of employees and the
works is consequently divided up into separate shops,
each shop requires to be dealt with separately as a distinct
unit by means of a Shop Pay Roll and a Shop Wages
Abstract. A final summary of such Shop Wages Abstracts
is then required either by tabulating the dissections in
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columnar form, giving the Shop Wages vertically and the
charges to Jobs horizontally, or by mechanical summarizing
methods. The saving of time and labour by the latter
process is considerable.

A useful comparison may be made week by week of the
percentage of indirect to direct labour. As indirect labour
forms one of the main items of works expense, this per-
centage will give an advance indication of rise or fall in
works expenses as a whole.

Extreme care in the payment of wages, so as to guard
against irregularities, must be ensured by a sound system
as well as by a reliable staff. The system must aim at
placing responsibility upon several officials, who will check
one another’s operations.

The clerks engaged in making up the wages should not
also pay out to the men. At the time of payment foremen
who can identify the men should be present. The Pay
Roll should be submitted to and signed by the manager.

Advances to workmen (subs.) should be charged through
Petty Cash and deducted in subs. column on Wages Sheets.
Advances on IO U’s to workmen working at a distance
should be refunded, and actual wages charged through
Wages Sheet of outside staff.

Decimal System of Time Recording

For some purposes it is found adequate to record time
on jobs in tenths of an hour. For this purpose a time
clock is used which gives a time record with six-minute
intervals. The workman obtains the same time record
on the job cards of both the new and the old job when
changing over, and the calculation of time taken and wage
is much simplified. The system is not suitable when more
exact recording is required.

(See Chapter XIII regarding wages routine.)
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WAGES RECONCILIATION

1. FINANCIAL ACCOUNTS.

WAGES ACCOUNT

£ £
Jan. 1| To Cash . 510 By Manufacturing A/c 24,620
T 505, (Direct Wages)
15 ,, 512 .» Repairs Afc 545
Etc. ,,» Sundry Indirect Wages 135
wooon m ”» 25
£]] 25,325 £]]25,325
Cost AccouNrs.
WAGES ANALYSIS PER TIME CARDS
(a) Direct Wages—
Job No. 1 15
” ” 2 4
= 24620
() Indirect Wages—
Repairs: Plant . 315
Tools . 110
_ 545
(¢) Sundry Wages . 135
Unaccounted for 25
Due to—
Inaccurate time recording.
Lost time cards.
Calculation errors.
25,325

EXAMPLE XIV

Prepare a labour cost sheet for a machined component, with

four operations, viz.—

Commenced with 150 parts:

Operation 1. Piece rate  6d.
" . " . Is. 1d.
o 3 .. Is.
" 4. ., 6d.

Scrapped

Rejected forad ]ustment 10

Defective forgings
Scrapped . .

5
4
8
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EXAMPLE XV

An employee working on straight piecework leaves a job
uncompleted at the end of the week.

(a) Calculate his pay on the job to date.

s.d. £ s. d
Piecework Price . . . . 710 -
Completed—One-third
Time on Job—30 hours.
Rate, 47-hour week . . . 210 11
‘War Bonus, 47-hour week . . 10 -

(b) What would his pay be if the job is one-quarter finished ?

ANSWER
£ s.d. £ s d
(a) One-third Piece Work Price . . 210 -
Day Work Earnings—
30 hours at 50s. 11d. . . 112 6
30 hours’ Bonus . . . 6 4}

£1 18 10} 1 18 104
Piece Work Bonus . 11 13

11s. 14d. is the maximum amount of bonus payable to the
employee. It should be borne in mind that the actual payment of
this premium is influenced by local conditions, some firms paying
on Day Work only and crediting the Bonus until the completion of
the job. Alternatively, some firms will pay the Bonus with a per-
centage deducted for any contingency, which will be paid out in full
or adjusted at the completion of the job.

(b) Should the job be only one-quarter finished at the end of
30 hours, the firm would have to pay the Day Work Rate Earnings
of £1 18s. 104d., although the Piece Work Earnings pro rata would
only be £1 17s. 6d.



CHAPTER 1IX
MULTIPLE COSTS—MATERIAL

Material.

THE lay-out of a factory necessarily demands suitable
planning of the stores departments in relation to the
work.

It is essential that there be—

(1) Rough Stores conveniently situated for the receipt
of raw material ;

(2) Components Stores for completed parts ;

(8) Shipping Department for finished orders;

(4) Good general organization to save time in carrying
work through; suitably placed departmental stores,
tool stores, etc.;

(5) Efficient transportation.

Purchase Routine.

It is important to obtain a strict control of purchases
in order to ensure that there is complete harmony as to
prospective supplies between Stores Department and
Buying Office and Contract Department who handle the
orders received. To ensure this the Contract Department
having prepared a complete specification on receipt of each
order will circulate it, supplying one copy to the chief
Storekeeper. On this he will indicate material available in
his stores, and material not available which must be
purchased. The specification is then returned to the
Contract Office, who issue Purchases Requisitions to the
Buying Department for items of which the supplies are
running short, and advise Planning Department of manu-
factured Stock items required. The Stores Office will
also perceive at any time from the records in the Stores
Ledgers when the stock of any item is falling below its

95
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fixed minimum, and a Purchases Requisition should be
immediately sent to the Buying Office.

The minimum stock limit for any article will be deter-
mined by the rate of consumption and time required to
obtain supplies. The ordering quantity will be a con-
venient size according to the terms of the market and rate of
consumption ; and the maximum will usually be the same
as the minimum plus ordering quantity.

In the case of components manufactured for stock the
maximum of each will be fixed so as to prevent excessive
quantities being put into stock, having regard to rate of
manufacture of other components.

Receipt of Stores.

On receipt of goods the Storekeeper will record details
of the material, quantity, quality, etc. It is preferable
that quantities, etc., expected should not be advised to the
Storekeeper in advance and the responsibility for checking
invoices should rest with the Accounts Department and not
with the Stores Department.

The Storekeeper will advise the Buying Office and Plan-
ning Department of goods received daily. The goods will be
examined by the Inspection Staff and complaints reported.
A daily Goods Received Sheet (with duplicates) or a
separate Receiving Note for each item (with duplicates)
is preferable to the use of bound books, on account of the
greater ease with which carbon copies of the entries can be
made and circulated to departments concerned. When
books are used two sets will be required for use on alternate
days.

The Buying Office will check details against invoice
indicating whether the items are classed as Special Pur-
chases or Stores Material and will insert correct Bin No.
and price ; and then return the sheet to Stores Office for
entry of debits of Stores Material to Stores Ledger.

In the case of Purchases for particular contracts the
Buying Department will insert the number of the job on
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the invoice. An extra copy of the Goods Received Sheet
may be used to replace the entry of separate invoices in
the Purchases Analysis, the Goods Received Sheet for this
purpose being provided with a Cash Column and bound as
part of the Purchases records. The total of the sheets
will then be carried into the Purchases Analysis Book.

Stores Ledgers.

The detail work required to maintain a continual
check upon the consumption of material may entail
considerable clerical labour. It is useful for the following
reasons—

(1) To control waste ;

(2) To safeguard against pilfering ;

(8) To assist Buying Department by providing records
of quantities used ;

(4) To assist Stores Department in maintaining the
minimum stock prescribed ;

(5) To provide means of taking an inventory without
closing down the works.

The Stores Ledger may take the form shown on page
98, or a more elaborate ruling can be provided with detail
for values, if desired.

The Stores Ledger should be under a separate control
from the actual stores, as the Ledgers are for the purpose
of a check upon the Storekeeper.

The best method to adopt with a view to saving
duplication of records may be set out as follows—

The Stores Office should be adjacent to the main stores,
having an independent head responsible for the accurate
posting of the Ledger entries; the Stores Ledgers being
also readily available for reference by the Storekeeper.

The Stores Ledgers are most advantageously kept on
the loose-leaf method and, if the entries are numerous,
individual items may be entered in quantities only, the
prices being noted to each item on the requisitions and the
calculations being extended with the use of the calculating
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machine by the Stores Section of the Cost Office. At the
same time the extension of values in the Stores Ledgers
is an advantage as a check upon

(1) The accuracy of the prices or calculations on the
requisitions and

(2) Omissions or inaccuracies in the posting.

The Stores Ledger can then be balanced with a con-
trolling Stores Account in the financial books. It is also
possible in this event for the Stores Issues to be totalled
(preferably by the adding machine) in the Stores Office
before the Issue Notes are handed over to the Cost Depart-
ment ; then when the Cost Department have re-sorted
and summarized the Issue Notes according to the jobs
concerned, the total for posting to the jobs can be obtained
and agreed with the Stores total to ensure accuracy in the
routine. In order to reduce the amount of clerical work
which is entailed in the keeping of Stores Ledgers on this
plan when there are many thousands of individual entries
required, the use of Ledger posting machines is an
advantage, enabling the work to be done more speedily.

Where the Sorting and Tabulating Machines are in use
the method adopted is to total the weekly issues on the
Tabulator Sheet and post the total issues to each Stores
Account. As the entries will be already sorted into
correct order the posting can be rapidly done.

A Lot No. or Bin No. should be given to each article in
stock. The number then ensures that the correct item will
be understood whenever it is referred to.

The numbers should be arranged according to code so
that the items indicated can be readily identified and an
index will be maintained by the Stores Office and kept up
to date.

The arrangements of the stocks in the Stores and of the
accounts in the Stores Ledgers will follow the order of the
Bin Nos.

An advantage from a complete Stores record of all
purchases is found in having an index for future reference



100 MANUAL OF COST ACCOUNTS

containing details of all materials, parts, fittings, etc., that
have been handled.

Bin Cards.

It is a frequent practice for the Storekeeper to have a
card attached to each lot of stores, indicating the amount
in stock. When further supplies arrive, the quantity
received is noted in the ““ Received ”’ column and, as the
issues are taken from the bin, the quantity taken out is
entered in the ‘ Issued ”’ column, and the third column
will thus show the balance in stock. This is frequently
a useful plan if the Stores Ledgers are not available for
reference by the Storekeeper, or are not entered up daily
s0 as to be always up to date. In some cases the bin cards
are dispensed with as not serving a really useful purpose
when the Stores Ledgers are promptly written up day by day.

BIN CARD
ARTICLE_ _______
Bin No.___

Received_____ Issued__ _—

Date. | Quantity, | Date. Qty.l Bal. | Date. | Qty. | Bal. Date. | Qty. | Bal.

‘ I
| [ }

|
1
| [ |

Index of prices, including record of quotations as well as
orders placed, should be kept in the Purchase Department.

Material Control Card.

Where Bin Cards are located in the Stores Office instead
of in the actual bins, it is sometimes anadvantage toaugment
the ordinary Bin Card by the addition of a column headed
“Orders Placed.” The Stores Manager can then see at a
glance the actual and the anticipated movements of all
material. By f{ully utilizing the ‘‘Delivery Specified”
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column, he can ensure that production is not held up for
lack of material. By an intelligent use of the card as a
whole, the locking up of capital by carrying excessive stocks
is eliminated. The card can be used as a Stores Record
only without price columns when a record of prices is kept
in the chief office or with price columns as shown in the
example, page 111.

Stores Issues.

Issues of stores are made only against Issue Notes or
Stores Requisitions.

Requisitions are of various types and should be
distinguished by use of various coloured forms, e.g.—

(1) PropuctioN ORDERS. These are supplies of Direct
material for the manufacture of

(a) Customers’ Orders ;
(b) Stock Orders for standard parts.

(2) TooLs or PATTERN ORDERS. These are supplies of
Direct Material chargeable to Tools Orders or Patterns
Orders for Tools or Patterns, either for special jobs or for
general Tools or Patterns Renewals or Stock.

(8) REPLACEMENT MATERIAL FOR SPOILT WORK.
Direct Material for Productive Work but chargeable to
“ Errors "’ or ““ Defective Work "’ Account instead of being
charged to the job on which it is used.

(4) PLANT MAINTENANCE. Supplies of Material for
Plant Repairs and Renewals chargeable to Expense
Accounts.

(5) ConsuMABLE STorES. Supplies of Indirect Material
chargeable to Expense Accounts, e.g. Oils and Lubricants,
Waste, Canteen and Ambulance supplies.

The Planning Department, in conjunction with the
Drawing Office, will issue, in respect of each Production
Order, a full detailed Works Order with drawings, com-
plete instructions, and Material specifications. Requisitions
for such material may accompany the order or will be
written out by foremen’s clerks, and material will be
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drawn from stores as required. The Storekeeper will
retain the requisition, obtaining on it the workman'’s
signature for the material issued ; and will also enter the
date of issue against the items concerned on the Material

WORKS ORDER

Number of Order. ’ Date issued to works. l Date promised for delivery.
Particulars
Drawing No. | Quantity. | Quahty. | Finished Weight. Office Advised.| Examuned by.

I
!

Material required.

specification, which should be presented to him at the same
time.

In departments where work is of a repetition character,
foremen will prepare their own requisitions for supplies
to keep their machines running.

Sundry stores for general consumption, e.g. oil and
lubricant, will be requisitioned by the foremen.

Tools are issued against deposit of requisition or tally
by the workman requiring them, who will be responsible
for their safe return, when the requisition or tally will be
surrendered in exchange.

It is essential that there should be perfect co-ordination
between the Tool Room and the Wages Office, so that no
workman can be paid up until all tools on loan are accounted
for. The following form is used for this purpose.
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TOOL CLEARANCE TICKET
To THE WAGES OFFICE.
The Tools booked out on Loan to
Check No.

(a) Have been returned.
() Have not all been returned. There is still outstandmg

valued at
Please withhold Money and Cards until retumed
Date . /Signed) . . . ...

Tool Store Supermtmdmt

Pricing Stores Requisitions.

The Stores Ledger will record the purchase price of each
item of goods received, the information being obtained
from the Buying Department entries upon the Goods
Received Sheets. These prices should be the actual
cost prices delivered at works, any trade discounts being
deducted and freight, Customs duty, carriage and similar
charges added. The Stores Requisitions will ordinarily
be priced at the cost price of the earliest purchase which
remains unexhausted. Where the stocks have been
written down, the reduced price must be recorded on each
Stores Ledger Account, and this will be the figure for
pricing subsequent issues.

In cases where frequent purchases are made of the same
articles, e.g. bolts and nuts, it may be impossible to keep
accurate record of the issues made from each purchase,
and where the prices are varying the plan to be adopted is
to average the cost price of the stock on hand at monthly
intervals and use the price so fixed as the value for the
ensuing month.

To find average cost price, the quantities at each price
must be totalled, and thus the average cost of the whole
quantity will be obtained.

Transfers of Material from One Job to Another.

The accuracy of Cost Accounts is very frequently upset
because of the transfer of material from one job to another,
8—(B.1765)
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and difficulties arise where the practice is frequent. As it
is not advisable to consider clerical difficulties when the
question is really one of hastening forward the completion
of an urgent order, cases will always arise where material
is transferred from one job to another to oblige a customer
who is pressing strongly for delivery.

In order to keep the costs correctly the details of the
material or parts transferred and Jobs concerned should
be recorded on a Material Transfer Note, which is handed
in at the end of the day through the Stores Department
to the Cost Office, and the item will then be transferred
from one job to the other in the Cost Books.

MATERIAL RETURNED TO STORES. The Storekeeper
will receive with all surplus material returned to Stores a
‘* Stores Credit Note,”” which will be similar to a Stores
Requisition but of a different colour. These Stores
Credit Notes will be passed through the Stores Ledger and
to the Cost Office for credit to the job concerned and will
be deducted from the total of Stores Issues in making up
the periodical summary.

All material returned as represented by the “Material
Returned to Stores” Note should be entered in the “Re-
ceived”’ column of the Bin Card to contra the “Issue’ entry.,
To omit this causes discrepancies between the balance
shown on the Bin Card and the actual physical contents
of the bin.

Stocktaking.

Where a satisfactory system of Stores Accounts is kept,
the annual stocktaking can be dispensed with. The
Stores Accounts should then be under the supervision of
the Accounts Department, and the actual stock should be
checked continuously by an independent stocktaker, who
will report daily to the Accounts Department the particular
materials he has counted or weighed and quantity found.
Any discrepancies will be inquired into.

The result of the Stock Survey is sometimes recorded as
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follows on the top of the Bin Card, leaving a permanent
record.

STOCK SURVEY

Date

Result y Over .
Short .

Initials .

The adjustments in the case of deficits or surplus stocks
will involve—

(1) Correction of Stores Ledger balance.

(2) Debit (or credit) to Stores Adjustment Account in
financial books.

(8) Credit (or debit) to Stores Account in financial books.

(4) Loss (or surplus) appearing in Monthly Expense
Summary.

Such discrepancies may be caused by

(1) Waste in measuring out ;

(2) Deterioration of stock ;

(8) Wrong pricing of issue notes ;

(4) Omission or inaccuracy in recording quantities.

Where the periodical checking of Stock is not carried
out, a reconciliation of the Materials Account in the
financial books, with the inventory of the stores at Stock-
taking time must be made, and differences due to any of
the above causes may arise.

In other cases the precautions which are necessary at
stocktaking are to see that all material is counted or
weighed by two independent staffs, one counting or weighing
and the second checking the count and not merely copying
the figures on to the stock sheet; precautions being also
taken that no stock is missed and none included twice.
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The stock should be valued at cost or market price, which-
ever is the lower, and, in the event of material having
fallen in price since it was purchased, the Stores Ledger
records should be written down and the amount of the loss
charged to the Stock Depreciation Account.

In the case of stocks which are held on account of
appreciation in their value through storage, e.g. timber, an
addition to cost is sometimes made for stocktaking purposes
equivalent to the interest charges on outlay represented.

Return of Material Used.

In some businesses a weekly summary of Material Issued
serves as a useful guide to the Purchasing Department.

In other cases a monthly inventory of Stores is prepared
and a forecast obtained of the following month's output
programme and material requirements. These details
then show what material must be hastened for delivery
within the period. Minimum reserve stocks must of course
be provided, and the buying policy must be based upon the
anticipated requirements of a more extended period.

Stock Appropriation.

To some extent it is found desirable in practice to keep
Stock Appropriation Ledgers showing to the debit material
or parts on order with outside firms or in the course of
manufacture in own works, and to the credit the require-
ments for orders actually in hand for customers or for stock.
The balance on each account then shows the quantities on
order in excess of prospective requirements, and is of
vital importance to the Planning or Production Depart-
ment. This method is useful only for cases where a
minimum stock cannot be fixed and relied upon to meet
manufacturing needs from time to time. For instance, a
firm manufacturing machinery of numerous designs will
require to ensure supplies of different sizes and varieties
of many different metals, fittings and other equipment to
meet not a fixed minimum of each but a supply of the actual
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quantities called for by the orders coming through. It s
the work of the Appropriation Ledgers to ensure that this
supply will be available when called for, and the Stock
Ledgers in the stores office will still show merely the actual
stocks on hand. Where the method of Stock Appropria-
tion is resorted to it is preferable to have independent
Appropriation Ledgers for the purpose, rather than to
endeavour to combine this work with the Stores Ledgers,
which indicate the actual stock of stores. The Appropria-
tion Ledgers will then be debited with available stock,
which at stocktaking time consists of all material actually
in stores and material on order; material called for by
orders already in hand will be credited. Orders placed for
further material are then debited to the account, and the
material required for each order received, as shown by the
specification which is issued to the stores for Buying
Department purposes, should be credited ; the Appropria-
tion Ledger will then show material on order in excess of
what is called for by the orders in hand.

Component Stores.

The General Stores which takes charge of all raw
materials may be divided up into sections to suit the
convenience of the different departments in the factory,
but each should be under the control of the chief storekeeper,
and the records should be kept in the stores office. In
addition to these stores there will probably be a Tool
Stores and Components or Finished Stores.

Finished Stores, whether consisting of complete machines
or components ready for assembly, should be under the
care of the Progress Department who will keep record of the
manufacture and disposal of finished stocks.

The Progress Department will prepare stock orders for
batches of standard parts, so that these can be manufactured
in bulk according to the most economical manufacturing
quantity of each.

The Progress Department will be supplied with copies
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of orders received and will appropriate against such orders
the requisite standard parts as they become available.

A minimum quantity of unappropriated parts of each
type will be fixed and the stock orders for renewal will
be issued as the available stock above the minimum is
appropriated.

By thus controlling the manufacture of stock parts
strictly in accordance with immediate requirements, the
prompt execution of orders for finished machines
(practically from stock) can be assured and a safeguard is
established against the over-production of some parts,
which is a risk attending mass production systems.

The supplies for Components Stores and Finished Stores
will arise mainly from completed work on Stock Orders.
When finished these articles will be delivered to the appro-
priate stores, and a credit note for finished work will be
issued and attached to the Works Order. In a Cost
Department the cost of the job will be obtained and
charged to Stores. Issues will then be made as required
and charged out at the Works Cost price thus obtained.

Stock Turnover.

The rate of stock turnover is indicated by a comparison
of the balance of Stores Account with the monthly with-
drawals of stores, indicating how many times in a year the
stock is being renewed.

Material Reconciliation.

1. FINANCIAL ACCOUNTS—

Purchases Account

|
. £ £
{)a.n. 1| To Stock. . 10,000(| Dec. 31| By Stock. .| 15,000
ec. 31/ ,, Purchases| 30,000 " ., Matenal
used .| 25,000

£40,000 £40,000
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2. CoST ACCOUNTS—

£ £
(a) Material charged to Jobs—
(1) From Purchases Analysis . . 5,000
(2) From Stores Issues . 18,000
(b)) Material chargeable to Expense Accounts—
(1) Material used on Repairs . . 1,000
(2) Consumable Stores, O1l, etc. . 500 1,500
24,500
(¢) Material not accounted for . . . 500
£25,000
Due to—

(1) Waste or pilfering.

(2) Variations from cost in pricing of requisitions.
(3) Stock depreciation; or fall in value of stock.
(4) Calculation or posting errors.

EXAMPLE XV1

From the following details of the purchase, receipt, and issue of
telephone cable (Stores No. A.427), prepare Stores Record—

Jan. 1. Stock on Hand—S5 miles at £25 mile.
» 8. Purchased: T.C.Co.—2 milesat £20 mile, delivery
15th January.
,» 18. Received: T.C. Co.—1 mile.
,» 3. Issued to Contract 143-—2 miles.
» 4. Returned from Contract 143—220 yd.
,» 10. Returned to T.C. Co.—%} mile.

Adjust price at 31st January to basis of last purchase.
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CHAPTER X
MULTIPLE COSTS—EXPENSES

Expenses.

THE charging of expenses fairly and equitably over work
produced is the most difficult part of a Cost Accountant’s
duties. It is impossible to determine actual expense in
carrying out a given order for a customer, and the detailed
application of sound principles in the distribution of total
expenses is the only method that can be adopted.

When the output of a factory consists of articles of a
uniform design, the amount of indirect expense attributable
to each can be ascertained by dividing the total amount of
expenses for a definite period, say one month, by the
number of articles produced ; and if it is desired to obtain
a comparison of the expenses with some other basic unit, as
will be necessary if the completed article were only turned
out at certain periods of the year—other seasons being
devoted to the manufacture of parts—then the amount of
wages in comparison with the expenses will be, in such a case,
a reliable guide. For example, a small engineering works
manufacturing a standardized cream separator can calculate
the cost of each machine by dividing the total outlay over
a period by the number of machines turned out; or the
ratio between the indirect expenses and the wages should
be constant, provided efficient conditions are maintained.

‘When a business having run on these lines adds a number
of other products to its output, turning out in addition to
the cream separator a dozen or more other agricultural
implements, the method ceases to be effective as a true
indication of the share of the expense to be attributed
to each article because of variations in the work required
tobe performed. Further, there is noready indication in the
accounts of the source of each expense by which increases
can be investigated and cut off if not remunerative. It is
for these reasons that cost accounts come into operation.

112
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It must not be supposed, of course, that a low expense
rate has any connection with efficient manufacture, because
the expense rate is determined by the equipment provided,
and therefore with expensive equipment there will be a
high expense rate ; but, having ascertained the expense rate
that should result in a particular factory from efficient man-
agement, the aim should be to avoid exceeding such a rate.

Expenses which are associated with particular jobs, e.g.
travelling expenses to and from site ; royalties; must be
charged directly to the job concerned.

Standing charges may be distinguished from incidental
or fluctuating expenses on the ground that the latter
continue in more constant ratio to output, whereas the
former are not affected by output and will bear a lower
proportion as output increases : it is thus from one point
of view profitable to accept orders which clear incidental
expenses and show a margin towards standing charges only.

Classification of Expenses.

Charges which are grouped under the heading of expense,
also referred to as Works or Establishment Charges,
Overhead Expenses, Oncost, or Burden are divided into

(1) Works EXPENSEs in which are included all
items that are necessarily involved in the production
of the finished article ready for sale. This heading will
consequently include such items as

Indirect wages including

(a4) Foremen and their (f) Transportation wages;

assistants ;
(b) Shop clerks ; (g) Maintenance services ;
(¢) Timekeepers ; (k) Waiting time ;
(d) Storekeepers and  (#) Labourers cleaning mach-
stores labourers ; ine tools and shops;

(¢) Power House wages ; (j) Watchmen.

Rent and rates of factory; or if the premises are
owned, interest on the amount of the outlay may
replace rent.
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Power, whether from coal, gas or electnaty.

Heating and Lighting.

Insurances—Fire, Compensation and National.

Sundry consumable stores—oil, waste, etc.

Repairs and renewals.

Depreciation.

Salaries of works managers and works clerical staff.

Experimental and research expenditure.

Works stationery.

Welfare, ambulance, etc.

Inspection. This is an example of a charge which
can often be more advantageously made a direct charge
by specific bookings to individual jobs. Where this
is not practicable it will be a works expense. Another
charge of this type is the cost of tool-setting, which
may be a direct charge if the work is specially done
for each job; but if the nature of the work permits
several similar jobs to be put through each time
a machine is set the cost must be made a general
one and charged in the Overhead Rate.

Cost of Overtime. The extra payment made to employees
for working overtime often does not fall upon the work
which has necessitated the late hours, and for this
reason and for comparison purposes between similar jobs,
the charging of overtime on one and not on another
occasions undesirable disparity. To avoid this the
cost of overtime may be regarded as an overhead
expense chargeable to the department where the work is
done, or if due to programme being in arrear, to depart-
ment responsible for delay; if due to customers pressing
for delivery, to the Cost Account of the job; if due to
general pressure of work in excess of capacity, to general
works expenses.

Waiting Time. Time of workmen while they are not
actually at work should be booked as a separate expense
charge. This may arise through jobs not being ready, or
material not being available, or cranes being employed, etc.
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If this expense is booked under a scparate expense number
against the department where it is incurred, the cost of
waiting time can be traced and may be considerably reduced.

(2) OFFICE OR GENERAL EXPENSES. These are sub-
divided under Administration Expenses relating to general
business management, and Selling and Distribution
Expenses incurred in order to dispose of the finished
goods. They are a trading and not a manufacturing charge.
Items of Administration Expense include—

General Management Salaries and Directors’ Fees.

Office Salaries.

Stationery.

Postages and other expenses.

Rent, Rates and Insurance of Offices and depreciation

of office furniture.

Selling and Distribution Expenses include—

Salesmen’s salaries and commissions,

Advertising and printing of catalogues and price lists.

Agencies and branch office expenses.

Carriage. Carriage and cartage of raw material is
part of the cost price of the material, and not an over-
head expense; but, to simplify the pricing of stores,
the cost of local carriage and cartage is often classed
with General Works Expenses. Carriage outwards may
be included with Selling Expenses or treated as a
specific delivery charge on each product.

Discounts and Bad Debts. Frequently, these two items
are not dealt with by means of overhead. Discount is
then an addition to the cost of each order ; and bad debts
are treated as losses chargeable against trading profit.
Discounts or commissions receivable are a source of

income usually treated as extraneous to manufacturing
and trading operations, but for simplicity these are fre-
quently deducted from administration expenses. Trade
discounts should be deducted from purchase invoices.
The question of interest is dealt with later. See page 137.
The need for the division between works and office
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expenses arises in the first place because the two sets of
expenses are related to entirely different factors in the
handling of the goods, the works expenses being incurred on
each article in proportion to the effort put out in its manu-
facture, and the general expense being incurred on each
article in proportion to the difficulty of marketing it ; and
in the second place the manufacturing expenses are a
proper charge to include in a valuation of work-in-progress,
but the selling expenses can be charged only against sales
of finished goods and the general management expense is
usually similarly treated.

Expenses in Financial Accounts.

As already explained in the chapters dealing with
materials and wages, the Cost Office should dissect the
charges under those headings, so as to be able to obtain in
the financial accounts as complete an analysis as possible of
the expense incurred. In order to facilitate this a series
of standing orders or factory expense orders should be
prepared, each standing order defining a particular class of
expense and having a serial number. The workmen, in
booking time and obtaining stores, will then specify the
standing order number covering the expense item under
which the material or wages falls, and the analysis in the
Cost Office is facilitated. Thus, in respect of wages the
time sheets or job cards of each man when chargeable to
indirect expense will show—

(1) Shop to which he is attached and man’s number.

(2) Standing order number on which he is working.

(3) The department for which the work is being done.

For example, tool room mechanics repairing tools for
No. 15 department would book their time against number
15/18, when 18 represents the standing order number for
tool repairs. The figure 18 without a shop number would
indicate that the repairs are general and not for a specific
shop. Similarly, repairs to power house plant done in
25 shop would be booked to 10/14, 10 being the Power
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House Department and 14 the standing order number for
repairs to plant. Similarly with material, the storekeeper
will insist before issue upon the identification in this manner
of the use of all material demanded. The expense standing
order number then indicates the expense classification
into which each item falls, and this is all that is required
for accounts purposes. The shop number will be wanted at
a later stage, in order to identify the charges with the
shops or departments to which they should be placed.

A periodical analysis of wages earned and stores issued
is compiled by the Cost Department and on this basis the
Accounts Office will journalize the transfers from Wages
and Stores Accounts respectively. At similar periods an
expense summary should be taken out from the financial
accounts which serves to focus the indirect charges and
should be used—

(1) For criticism of current expenses in comparison
with a standard schedule laid down in advance.

(2) For comparison month by month with previous
summaries.

(8) For the purpose of securing control over the expense
charges in detail by the allocation of each charge over the
works departments responsible for incurring it ; a com-
parison being made from time to time of such departmental
charges.

A useful comparison may be made week by week from the
wages dissection of the ratio of direct or productive wages
to total wages, but as the indirect wages do not embrace,
by any means, the whole of the running expense, this
comparison does not entirely cover the field.

In place of numerical standing order numbers a series
of symbols is sometimes used, e.g. B.R. for Building
Repairs ; P. R. for Plant Repairs, and so on.

Periodical Comparisons.
In the preparation of periodical expense summaries on
these lines, the question presents itself of the period to be
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adopted for the purpose. Seeing that wages are necessarily
dissected in weekly periods, whereas purchases, salaries
and trading results are most conveniently dealt with in
monthly periods, the practice is often used of having two
four-week months and a five-week month to each quarter.
This has the advantage that none of the periods is
sufficiently far away from the calendar month to disturb
the monthly charges, but the main purpose of the expense
comparison is destroyed because of the recurring five-
week wages periods. The logical method appears to be to

MONTHLY EXPENSE SUMMARY—-WORKS EXPENSES

lil Total \ Pur- Stores ii W H J 1
i otal. 1l chases. ! Issues, || "'ages. [ Journal.
‘H £ |s|d | £ |s. d. £ |s. A £ |s)a! £ |s.d

|
l
. Foremen : !
Assistant do. .
Ratefixers . |
Setters-up ..
Storekeepers . .y
5 Shqlp Clerks : :
imekeepers
Progress Clerks
4. Crane Drivers ., . .4
5. Shcg) Labourers : " |
ard Labourers ' |
Transport do.
6. Sundry Labour: . |
Waiting and Leammg . !
i
I
|

wp

7. Inspection .

8. Indirect Material .

Ig. Steam and Electric Power
11 .

. Heatin

. Gas and Electric nght |
12, Water . . .
Repairs to: ’

15: Transport ‘and’ Rolling
Stock

. I
18, Machlnery
17. Patterns .
18.  Loose Tools and Utensils |
19.  Jigs and Dies . .
20. Rent and Rates .
21. lmuraneo

Health and Unemploy-

ent . .
Oompensatlon .
22. Stationery i
23, Salaries of Works and’ |
Technical Staff . |
24. Salaries of Works !
Clerical Staft . ;
25. Experimental and Research
26. Canteen and Welfare .
27. Depreciation e e
28. Stores Adjustment ., .
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MONTHLY EXPENSE SUMMARY—GENERAL EXPENSES

Total. || JFUr || Salacies. Setty | Journal,

£ sldll £ |s]d £ |s|d

£ |s]dl £ |sldl
Office Rent and Rates . . |
|

Heating and Lighting
Insurances . ‘
Office Salaries . . . . |
Stationery .

Postages ‘
Sundry Expenses . . l
Depreciation |

Travellers’ Salaries . . . ! | |

”» Commissions . . |

Agency Expenses . . I
Advertising
Catalogues, ete.

Carriage

|
|
Discounts . . . . i
i
i
Bad Debts i

Bank Interest . . . . ]

Directors’ Fees

¥ |
b |
] |

adopt a four-week month all the year round with 13 periods
to the year and this arrangement gives excellent results.
The above example of a monthly expense summary
indicates a useful method of tabulating charges. The
source of each expense in the books is indicated and serves
as a check upon the figures brought into account and a
useful indication of the typ: of the expense, e.g. in connec-
tion with repairs, the amount of purchases, stores material
used, and wages incurred should be shown against each item.
The fifth column will comprise special journal entries, trans-
fers from suspense accounts and other exceptional charges.

Departmental Analysis of Works Expenses.
Assuming the total expenses of the month to be tabulated

in this manner the next step is to allocate the works
9—(B.1765)
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expenses over the departments, because, according to the
information which can be obtained of the expense of run-
ning the different departments and the actual work which
necessitates the expense, the system of overhead to be used
for charging up expense to the work done will have to be
determined.

The nature of the work carried on will determine the
division into departments. The natural division of a
works into separate workshops may not be sufficient for
this purpose because more than one kind of work may be
carried on in each shop, and there should be a separate
department for each distinct class of work or process. The
following would be some of the typical departments in an
engineering works—

Pattern Shop,

Foundry,

Heavy Machine Shops—which may be divided into
Planing, Boring, Turning, etc.,

Light Machine Shops—similarly divided,

Tool Shop,

Erecting Shop,

Test Department,

Paint Shop.

The above would be operating departments charging up
labour to the work undertaken, and the total amount of
expense must ultimately be placed upon these shops and,
by means of overhead rates, upon the work which they do.

In addition to these operating departments the non-
productive or general service departments may include—

Power House,

Transport,

Stores,

Building Service,
Hydraulic Power Service,
Compressed Air Service,
Welfare,

Management, and others.
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Allocation of Works Expenses.

In order to obtain a basis for dividing the charges in
the financial accounts it will be necessary to obtain
statistical data according to the incidence of each expense.
A schedule setting out a natural method of division and
a number of typical expenses is shown below, and in
the preparation of such a schedule care must be taken that
the original data are correct. The basis in the case of
heating, lighting, and building service will be a more or

EXAMPLES OF SCALES FOR ALLOCATION OF WORKS EXPENSES
NOT DIRECTLY BOOKED TO SPECIFIC DEPARTMENTS

Basts of ’ Departments :
Expense Service. o - E o --
Allocation. | 4 1y 13 |4 |56 |7 |8 [t
Steam or Consumption |
Electric Power Return |
Heating Volume of {
Premises |
Gas Consumption J
Electric Light No. of lhights | I
Water Consumption |
Hydraulic Power ”» ‘
Compressed Air " ‘
Building Service ‘
Including Rent, Area or |
Rates, Fire In- Capacity of !
surance, Re- Buildings !
pairs, etc '
IStores Service l
1Transport Service I
Total |
Office Wages in
g Operating
Management Departments
Welfare
Health and Unem-
ployment Ins. i Actual
Compensation Ins. ”
Deprectation and Value ot
Fire Insurance Plant

less permanent division and a percentage of the monthly
total in accordance with the fixed scale will be charged to

each department. Where the basis of allocation is the
1 Ses Note uponm Warehousing Overhead Rate (p. 137).
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actual consumption, the records (or estimates if no actual
records are available) should be obtained at frequent
intervals. Where the allocation is based upon wages,
the actual wages of the period in question must be used ;
and in connection with depreciation the machinery and
plant schedules for each department should be frequently
revised. There will often be special circumstances modi-
fying a strict adherence to general rules, which are, of
necessity, only an approximation to the true position,
e.g. in the case of stores service, a department having a
departmental store of its own and carrying the whole of
that expense might fairly be relieved of part of its share
of the general stores service. Similarly, the cost of works
management salaries may not be a fair charge on all depart-
ments on a wages basis, as when one department requires
skilled technical advisers and another is of a different
nature and can be run with slight supervision, an
adjustment of the wages scale may fairly be called for.

When the basic scales have been prepared the first
step is to separate those departments which may be
termed General Services as distinct from Operating Shops,
and extract the allocation of expenses to be made to them.

This will entail not only the merging of some of the
expense items entirely in the General Services, but the
adjustment of the charges to be made by one General
Service to another, each department having still to be
regarded as bearing a fair share of each expense in which
it benefits, and various charges accrue to the General
Services in addition to the direct payments shown in the
financial accounts, e.g. Stores Department will be charged
with not only the storekeepers’ wages, but with a share of
the rent and rates, etc. (coming under the head of Building
Service along with Building Repairs, Fire Insurance,
watchmen, and other allied expenses), also with Light and
Heat, Repairs, and any other charge incurred for it by
another department,

The Expense Charges will thus be grouped as directly
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chargeable to specific shops or chargeable to certain
General Services which are to be allocated according to the
scales already drawn up.

The next step, after arriving at the amount of the
General Services charges, is to distribute these as shown on
the second schedule over the operating shops, along with
the directly booked expenses as indicated by the shop
numbers affixed to the standing order numbers on the
time sheets and material requisitions which have come
from the shops. By this means each of the operating
departments is burdened with a fair share of the whole of
the factory running expense.

Tool Department.

In the Tool Department of an engineering works Direct
Labour and Material are used upon the manufacture of
tools entirely for certain jobs ; to that extent the expendi-
ture, along with appropriate overhead, is a specific charge
to the jobs. Other tools will be Department Expenses and
so require to be included in the Tools Expenses charged
to other shops. The Tool Department will thus show
the following position—

Dr. TOOL DEPT. NO, 3 Cr.
To Direct Wages . . . . £120 . By Production Orders—
,» Direct Matenal .5 Tools for Sper fic Jobs . . £860
» Wages—Other Shop> Repalrs .45 »» Shops Tools Repairs—
,»» Matenal—do. . 315 No 2 Shop—
,» Bxpense Allocatxon . . 310 Wages . . . £15
:\:aterials . . . 128
ixpense . . 3
— 170
No. 5 Shop . . 105
No. 6 Shop . . 145
£1,280 £1,280

The Direct Wages and Materials represent outlay on
Production Orders for specific jobs ; the Expense Allocation
is the amount of Tool Department running charges. The
tools made for specific orders must be costed at Direct
Material, plus wages, plus overhead, and charged to the
respective jobs. The work done for the other shops will
be costed on the same lines. In the Schedule, page 124,
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this is illustrated in the adjustment on the last line of
the allocation, where the Tool Department No. 3 credited
with £70 and other departments are respectively debited
in respect of the overhead on the Repairs executed by the
Tool Shop for the other three shops. In this table the
* Other Shops Repairs "’ are shown in the columns of the
department for which the repairs were executed. The
overhead charged to departments 2, 5, and 6 is therefore
an addition to the amount of repairs in these three depart-
ments, and the amount of £70 is a deduction from the
various running expenses incurred in Department 3. This
leaves a balance in Department 3 of running expenses to be
charged upon the Production Orders ; so that as the wages
of these Production Orders have totalled £120, there is an
overhead rate of 200 per cent applicable. In arriving at this
overhead rate, the wages on Production Orders plus the
wages of Other Shops Repairs Orders must be added
together and divided into the total Expense Allocation.

The treatment of the expenses in tabular form saves
the necessity for writing up book-keeping accounts for
each shop and serves exactly the same purpose.

It will be found that the departmental plan may be
applied in fixing an overhead rate for workmen engaged
upon outside repair work or erection of plant. A low rate of
overhead will be applicable; for internal works expenses
will not fall on to their operations at all but only such items
as supervision, works office, works management.

At the foot of the distribution schedule is shown the
amount of direct wages in each department for the same
period and the number of hours comprised in these wages.

Departmental Overhead Allocation in the
Financial Accounts
This allocation of works expenses to the departments
may be carried into a special section of the Nominal
Ledger by crediting Factory Expense Allocation Account
and debiting Department Accounts for each shop in respect
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of the allocations made. The model on page 124 is a useful
form of ledger account to adopt for this purpose.

The amount of overhead chargeable to Work-in-Progress
Account will then be credited to such Department
Accounts, This will have the effect of showing the position
of each departmental overhead rate in the financial
accounts.

An alternative plan, which has many advantages, is to
maintain in the financial accounts the arrangement of
expenses shown in the periodical expense summary, so
that at the end of the year the total expense under each
head is obtained. The dissection, month by month, of
these expenses over the departments is recorded as a
statistical matter in the Cost Office by means of expense
schedules similar to those reproduced, and at the end of
the year the total amount of expense on each department
is obtained. The grand total of this will, of course, agree
with the grand total of the expenses shown in the expense
surnmaries, and by this means the same result is obtained as
will be produced if the monthly allocation to departments
were journalized but without quite so much complication.

Charging Works Expenses to Jobs.

The problem that presents itself now is to determine
the best method of ascertaining the proportion of works
expenses chargeable to each job, so that the charges shall
bear a close relation to the cost of the work performed in
each case. The following methods must be examined—

OVERHEAD METHODS—

Flat Rate as Percentage of Direct Wages.
v ,» per hour of Direct Wages.
Separate Rates for Machine
' " ,» Fitting Labour,
. . ,, Hand
Warehousing Rate on Material.
Departmental Rates per hour of Direct Wages.
as Percentage of Direct Wages.

" ”
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Machine Rates per hour of Direct

Combining
Wages General
Machine Rates as 9, of Direct
Rate.
Wages

Machine Rate per hour of Machine Time in conjunction
with a General Works Rate on Direct Wages.

RATES oF OVERHEAD—

It will be observed that the model (p. 122) gives an
average rate of—
190%

or 8s. 4d. per hour } on Direct Wages

and Department Rates ranging between—

315%,
and 1289, on Departmental
or 6s. 8d. per hour Direct Wages.

and 2s. per hour

(1) Percentage on Wages. One very general method of
charging factory expenses is by a percentage on the amount
of direct wages charged to each job. This has the advan-
tage of simplicity, but in most cases it is entirely unsound
because—

(4) No adjustment is made for the equipment used by
different workpeople, as, for example, where in one depart-
ment a mechanic is using an expensive tool to shape a
heavy castihg and in another department hanhd labour is
employed on light work.

In view of the fact that in an engineering works, for
example, different types of machinery will incur different
amounts of expense in the various departments in the
course of manufacture, it becomes important to know upon
which machines the greatest expense is being inctirred.
Where & flat rate is used any two machihes upon which a
given number of hours or a given amount of wages has been
expended, will be charged with the same amount of Over-
head or Works Expenses, whether the work has been done
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mainly in an expensive department or in one in which there
is very little machinery and equipment,

(b) Even if the whole of the operations were of the same
type, the expense would not necessarily vary according
to the wages paid, because the wages of one employee and
another naturally vary for the same amount of work, so
that a flat rate of expense as a percentage of direct wages
can be correct only if the work is entirely standard and the
wages at uniform rates. Where this is the case the under-
charge of expense in the heavy shops is balanced by the
overcharge in the light shops as the work goes through.
As it very rarely happens that the same proportion of time
is spent in each department on every product, so the
resulting overhead is bound to be incorrect in the majority
of cases. The amount of inaccuracy in the costs may
indeed be sufficiently substantial to more than counter-
balance the amount of profit obtainable on some of the
articles manufactured, and, in effect, although a flat rate of
overhead may be showing an apparently satisfactory profit
on all goods, the correct adjustment of the overhead would
show that without certain particulur lines the trading
result as a whole would be considerably improved.

(2) Direct Labour Hour Method. It is consequently
preferable to obtain the number of hours of direct labour
on each job by totalling the time recorded on the time
sheets in making up the wages abstracts, and, by dividing
the total direct labour hours into the factory expenses, a
charge on an hourly basis is obtained and Works Expenses
at this rate can be placed to each cost account for the number
of hours worked by the men on it. This is more correct
than a percentage of wages, because the factory expense
corresponds more closely with the number of hours worked
than with the amount of wages paid, and the irregularity
of overhead caused by unequal rates of pay is eliminated;
but a flat rate on this principle still takes no account of the
equipment used. The result of the flat expense rate,
whether as a percentage or a rate per hour, is to overcharge
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the jobs which are done by hand labour or with light
machinery and to undercharge those on which heavy
machines are used.

(8) Rates on Classes of Labour. A simple plan to avoid
this result to some extent is to fix (4) a general rate for
hand labour based on works expenses without considering
expenses attributable to machines, (b) a higher rate for
fitting shops allowing for the cost of tools, etc., and ()
a heavier rate for machine shops. Where there is no
great diversity in the types of machines this plan is satis-
factory, and it may be applied in the form of percentages
on wages, or rates per hour ; the percentages plan being an
approximation from the rate per hour to endeavour to
obtain the same result without the elaboration required
to record the hours worked.

In extensive works a more elaborate plan is necessary.
An engineering works may be equipped with heavy machine
tools, requiring considerable space to operate, repairs,
power, and other running expenses in proportion ; as well
as other shops where the work may be entirely hand labour
engaged upon light metal articles ; and with many grades
of machine shops between these two extremes.

An example may be quoted, giving illustration of
total cost where different classes of labour are employed
on the same work.

. . -
I Rate Time Expense s
Wage | Total Expense . | Total
T per | at
, . | Prece. | Cost. | 200%. Cost. 5s. hr. Cost.
d. s.d | s d s. d. s. d. 5. d
Skilled . . - |2 brs.| 4 - | 8 - 12 - 10 - | 14 -
Semi-skilled .| 1 4 2, 38, 7 4 1 - 13 9 17 5
Learner 8 |5 , 3 4 6 8 10 - 25 - 28 4

The items shown in the comparison (p. 128) are represen-
tative orders, and under each method the total expense
charged comes to approximately the same amount ; but
owing to the different systems of apportionment, serious
differences arise.

Order No. 1 chows an expense charge of £120 on the
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General Percentage basis; on the General Hour basis,
£102 12s. 4d. ; corrected on the Departmental basis to £134,
Order No. 2, on the General Expense basis, has an
expense cost of £72-£76 ; corrected on the Departmental
basis to £51-£53.
Order No. 3 has a reduced cost also on the Departmental
plan—£176 on the hour method against £181.

Departmental Rates.

It is frequently found sufficiently accurate for practical
purposes to group the operations of a factory into depart-
ments, each department comprising a group of similar
machines, or a single machine, or a set of operations. For
each such department a separate overhead rate must be
fixed, either as a rate per hour of operation of the different
machines, or a percentage upon the wages incurred. For
the sake of simplicity in the Cost Accounts the percentage
method is frequently adopted, but this has the disadvantage
that the overhead charge will fluctuate with the rate of
wages paid, whereas it should be affected only by the num-
ber of hours worked ; e.g. in the case of two men operating
similar machines, one earning a high rate of bonus as a
piece worker, and the other not being so skilful, the amount
of overhead charged in respect of the two machines should
be the same for the hours worked, but in the case of the
piece worker earning a heavy bonus if the percentage rate
is used a heavier overhead charge will be obtained.

A “ Department ”’ for this purpose will consist of a shop
where a specific process or variety of work is carried on ;
or a group of similar machines—forming part of a machine
shop containing several such *“ departments.” The essential
plan is that each separate kind of work must form a depart-
ment to itself. The works expenses are then allocated
to the departments, and a rate is fixed for each department
based on the direct or productive wages paid in it, either as
a percentage or a rate per hour. Within each depart-
ment an average rate of working is obtained so that
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approximately normal results of working are constantly
secured.

The features of the departmental oncost system are—

(1) Department rates of overhead.

(2) Allocation of Works Expense to the departments—
either monthly or yearly.

(8) Comparison of Department Expenses with overhead
recovered and consequent 1evision of oncost rates.

It is advisable that a monthly allocation should be made
of the works charges so that the expense being incurred
by each department can be ascertained and controlled.
A schedule or budget should be prepared in advance ;
and comparisons should be made against this standard as
well as against the amount of overhead chargeable on the
work done in the shop. Alterations of overhead rates should
be made only at longer intervals—sometimes yearly—to
obtain permanence wherever possible and to avoid changes
in estimating for contracts.

Machine Rates.

A further development in the accurate recording of
working cost is to endeavour to ascertain the expense of
running each machine, in order to be able to charge the
work done on the machines with the actual expense due
to such work being performed. The first step is to ascer-
tain the correct departmental rates and these must be
subdivided in turn. Instead of treating each machine
separately, which might result in an excessive number of
almost similar rates, it is usually preferable to treat them in
groups and fix a rate for each group. The machine rate
may be arranged to include the whole of the works expense
upon the basis of the number of hours the machine will
work, or it may be arranged in conjunction with a general
works rate which provides for the general expense of the
factory, and the machine rate will then cover only the
expense directly associated with the machine. The latter
method has the advantage, perhaps, of obtaining the
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closest degree of approximation that can be expected to
the actual expenses incurred on each job, but this plan,
while apparently sound, has the following weak points—

(@) It is impracticable to allocate with accuracy the
works expenses over all the machines separately, on account
of the irregularity in running time.

(0) Even if the above allocation is attempted it is
impossible to estimate the time that each machine will
run during any future period.

(¢) In consequence no correspondence between expense
of running and overhead earned by each machine can be
maintained.

(@) From the point of view of application in practice the
use of a multiplicity of rates leads to inaccuracy in costing.

The particular items of shop expenses which are covered
by—

(a) Productive hour rate applicable to all wages,

(6) Machine hour rate applicable only to machine time,
may vary in different cases, but the general principle to
be worked upon is to include in the machine rate all those
expenses which are necessarily associated with the pro-
vision of the machines and to base upon the productive
hour rate all those general charges which would remain
if the machines were discarded.

Unless these charges are very carefully handled, and the
detail work in connection with the compilation of the
overhead records is accurately carried out, the results are
apt to be more inaccurate than is likely to arise with
departmental systems. This is a serious drawback in
practice and on this account the method has been
frequently found unsatisfactory.

For the fixing of machine rates more detailed analysis
of the works expenses is required, in fact, each department
must be split up so as to obtain an allocation of its expenses
over the machines, treating each machine in all respects
as the departments were treated in dividing up the total
works expenses. In this way individual expense charges
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are obtained for each machine and, allowing for the
average running hours, an hourly rate can be fixed.

The items needed are—

(1) Building Service Expense for space occupied with
cost of heating and lighting.

(2) Power.

(3) Repairs and sundry supplies including tools, oil,
etc.

(4) Charge for Capital Outlay consisting of depreciation
and interest on outlay.

In determining the first, regard must be had to the
space occupied by the machine and its surroundings.

The second and third will be ascertained from the records
of power, etc , consumed and the requirements and running
hours of machines in the shop.

The fourth will be arrived at in detail in every case in
accordance with amount to be written off the particular

EXAMPLE OF MACHINE RATE
CoMPARISON or CosT or ProOpUCTION oN Two MAcHiNgs

MAcHINE “A " C.c:ls;“g-e'r MacHine “ B.” E‘:l‘;“’:'
Rental Cost .| Floor s&;aoe occupied
say 400 ft. at 1s, . £20 say 800 ft, at 1s. . £18
Power . . .| 50 weeks of 48 hours,
less 159, idle time,
estimate . . . £200 Estimate . . £50
Repairs . . .| Estimated toaverage £50 Estimate . . . . £10
Capital Outlay .| Cost, {1,000 Cost, £500
59, Interest . . . £50 e e e e e £28
189, Depreciation to 69% Depreciation to
reduce value to reduce value to
£100 in 5 years .| (180 £200 in 10 years . £30
Works Rate .| 1s. per hour . K102 1s per hour .. £102
Cost per annum .| £602 Cost per annum .| £232
Cost per running
hour (2,040 hrs. pe:
annum) . e £-295 | Cost per running hr. 113
or 70-74. or | 27-17d.
Wage cost per hour,
say . « « .| 87-d. | Wage cost per hour | 24- d.
107-7d. 51-174.
Capacity, or Output in units of standard
work . . . . . .+« + . . . 30 units Output « « o+ o 10 units
Cost per unit . . « +« o« o 369d. Cost per unit . 51174,

10—(B 1765)



136 MANUAL OF COST ACCOUNTS

machine, and may be varied from time to time, especially
if additions are made.

General Works Rate may be included in the machine
rate, or it may be necessary to divide this charge between
machine labour and hand labour when both are at work
in the same shop.

From this it will be seen that Machine ** A ”’ will produce
more cheaply than Machine “ B,” assuming that it can be
kept occupied so as to attain the benefit from its extra
capacity.

In a shop having already a shop rate, where it is
desired to fix a rate specially for one machine or group of
machines, a plan readily adopted is to eliminate the
items (2), (3) and (4) above from the shop rate, and
add the exact amounts applicable to the machines in each
case.

In some works it is preferred to use the machine rate for
machine charges only, in addition to a general works rate
applicable to all direct labour on a percentage basis ; and
the application of the example given (A) would then be a
machine rate of 4s. 6d. per hour for the number of hours
of the machine time, which would be separately recorded
on the job notes of the men working it, together with an
overhead rate on direct wages of say 50 per cent.

In the event of a departmental plan being adopted
the amount of overhead in each department will be obtained
from the direct wages each week as soon as the wages
analysis is complete, and this amount compared month
by month with the allocation of expenses will indicate
whether each department is meeting its share of the burden.

The value of the Departmental Expense Allocation
method still remains in a machine rate system, because the
department overhead (whether wholly on wages or hours,
or partly on wages and partly on machine time) in each
department will show whether the rates are adequate
or if any department is failing to earn the charges
upon it.
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It may be an advantage to fix a series of machine hour
rates on a sliding scale for varying efficiencies, i.e. according
to the varying number of hours it is anticipated the produc-
tion centres may be running.

This scale will be of assistance to the Estimating Depart-
ment to enable them to secure large orders which may
otherwise be lost if a machine hour rate is used based upon
a less number of hours “likely working” than the securing
of the order would warrant.

Warehousing Overhead.

A difficult point arises in the correct allocation of charges
incidental to the buying of material, handling and trans-
portation of same to the operating departments. All
these charges may be dealt with under the heading of
Stores and Transport Services, and the plan sometimes
adopted is to allocate stores service charges to the jobs
on the basis of material used. It cannot be said, however,
that the expense incurred on different materials will vary
directly with their value or their weight, and on this
account the plan is frequently preferred of merging the
stores charges in the general works overhead. Approxi-
mately, however, the correct stores service charges can be
obtained as a percentage on the value or rate per cwt. of
materials, if the materials are grouped in a series of classes,
and a separate warehousing rate fixed for each class. It
then becomes important to observe that the amount of
warchousing rate charged to the jobs on this basis will
suffice to cover the stores expenses referred to.

Interest.

There are many divergent views among cost accountants
as to the method of treating interest in obtaining correct
costs of production. It is argued that interest is profit
and should be disregarded entirely in arriving at the costs ;
and in businesses where there is little expensive plant,
and departmental rates or machine rates are not required,
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this may be the simplest course to take ; and this practice
is usual and has the advantage of bringing out the costs
upon a basis clear of standing interest and dividend charges

MANUAL OF COST ACCOUNTS

which from a costing point of view are closely allied. At
the same time a sound objection can be urged in cases

SCHEME FOR CALCULATION OF INTEREST FOR DEPARTMENTAL

ALLOCATION

e

Amount attributable to each Department, or

Buildings- Total. Percentage of Total Area used by each
Department.
Shop A. | Shop B. | Shop C. | Shop D. | Office.
Value of Outlay £ £ £ £ £ £
Interest at Market
Rate, percent| £ £ £ £ £ £
Plant & Machinery, Value of equipment in each department.
Value of Outlay £ £ £ £ £ £
Interest at Market
Rate, percent| £ £ £ £ £ £
Total Interest on
Buildings and
Plant for includ-
ing m Works
Expenses . £ £ £ £ £ £
Ditto—Office Bx-
penses . ¢ £ / £ I3 £

DISTRIBUTION OF INTEREST IN RESPECT OF STOCKS ON HAND AND
ON CONSIGNMENT AND OUTSTANDING BOOK DEBTS.

Value in respect of each line of Products

Accounts. Total. or other Classification of Goods Handled.
1 2 3. 4 5
Stocks on Hand £ £ £ £ £ £
Sto‘cks on Con- . ‘ .
signment .
Book Debts ¢ £ f f £ 5
Less proportionat: £ £ £ £ £
nate
demtlon for
Trade Creditors
outstanding £ £ £ £ 4 £
£ £ £ £ 4
Interest at Market
Rate for inclusion in
Office Expenses. say,
..... percent . £ £ { £ £
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where machine rating is used, because the comparative
cost of operating two machines is not correctly obtained
unless the cost of the capital locked up in each is taken into
account. In concerns where large sums are laid out in
equipment, and especially where the results of operation of
different plants in the factories are to be compared, it is
obvious that the cost of providing the equipment should
be taken into account in making the comparisons and
fixing the differential rates. From this point of view it
must be borne in mind that the accountant is concerned
with interest on money laid out, charged at a fair market
rate upon the amount of the permanent outlay in the
shops and departments, and it is immaterial whether the
business has to provide interest on debentures, mortgages,
loans, or in any other form whatever.

Where it is found desirable to take this circumstance
into account, as particularly arises in the case of a company
operating a number of factories, the charges may usefully
be arranged under two heads—

(1) RENT—covering an equitable charge for the use of
buildings which are owned.

(2) INTEREST ON PLANT—covering a market rate of
interest on outlay which will be allocated over departments
and machines.

The amounts to be charged under these heads should
be included in the monthly expense summary and will
form a credit to Interest Account against Standing Interest
Charges.

An alternative method is the proportionate reduction
of all rates equal to the amount of the interest included in
fixing them.

In this connection it should, however, be noted that for
the purpose of valuation of work-in-progress the interest
included in the overhead rates cannot fairly be capitalized
and must therefore be written back by making a reserve
for the estimated amount.

The same procedure will naturally be required where the
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FACTORY EXPENSE ALLOCATION ACCOUNT

Jan. Feb. Mar. Apr. etc.

To Foremen . . . . 500
» Storekeepers . . . 150
etc. . . . . ..
« Inspection . . . 250
» Indirect Material . . 125
» Power . . . 820
»» Heating 120
w Gas . 55
1 Water . . . 20
» Repairs . . . . 750
,» Rent and Rates . . 400
etc. . . . ..

- !

£5,675 ‘.

|

By Shop No. 1 Exp. Allocation 254 |
w o o 3 " . 1,194
o w w3 » . 240
woow oo 4 ” . 713
w o on on 8 ) . 502
etc. . o

£5,675 i

A Monthly Standard may be fixed for each expense {tem and eacb shop, and
shown in a t 1 of this schedul

P

works expenses in any period have amounted to less than
the total of overhead charged to the Cost Accounts,

PatTERNS, TooLs, etc., are dealt with in Chapter XI,
page 160.

Works Expenses should be charged on (1) Sales Orders
and Sales Repair Orders ; (2) Stock Orders for parts, etc.,
for stores ; (3) Plant extensions and Capital Expenditure
(except when small in amount); but not on Works
Repair Orders, Tools, or similar jobs which are themselves
expenses. (Except as explained on page 159.)

An example of a statistical Department Expense
Account would appear as shown on page 141.

The balance of this account arises either through—

(1) The shop expenses having exceeded the estimated
amount or

(2) Idle time reducing the number of operating hours.

In the first case it may be necessary to increase the
rates ; in the second case regard must be had to the
probability of improvement.

The overhead balances resulting when making up final
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No. 9. SHOP EXPENSE ACCOUNT

£ {
Jan. 31| To Total Sun Expenses, an, 31 | By Machine Hours (say;,—
chargubledl;{ Shop, In: J 2,200 @ 5/- ¢ &30
cluding General Works 400 @ 7/~ 140
Rate . e . . 987 300 @ 10/- 150 840

,» Shop Rate on Hand
Labour, say, 380
Hours @ 3/- . .| 57

,» Balance equal to 6d.
per hour chargeable
on 3,280 Wage Hours
or transferable to
Overhead  Adjust-

ment Account . .| 90
£987 £987

|| | a—

accounts for an annual Balance Sheet should be transferred
to the Manufacturing Account, as they reveal a profit or
loss as the case may be. If an overhead reserve is desired
a credit balance may be carried forward for this purpose.

Idle Time.

The cost of idle time will thus be represented by the
unrecovered overhead, e.g. a department having 200 idle
hours with an overhead rate of 2s. an hour will incur idle
time expense of £20; small savings in respect of power, etc.,
will reduce this to some extent.

During periods of depression, expenses of idle depart-
ments and unabsorbed expenses of departments through
low output should be charged against trading, being
distinguished from manufacturing costs.

MACHINE RATB
Particulars of Machine

Location
Cost Bstimated Lite Depreciation Rate
Additional Outlay
WexkLy Runwming ExpeNses
Date Deprecia- Total Avera Rate
ascer- || Power. || Repairs. ||OR. || tion and || R€2ta! ll Machine Hours Wage

tained. Interest, || CB4mEe “E0™ | Worked. || Hour, | Cot
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In addition to revealing the amount of the shop charges
not absorbed by the machines, the totals of machine time
also serve for the record of idle machine time, whether
caused by slackness of trade or machines being out of
repair.

The Idle Time record is necessary in judging the cost of
one machine or method against another and may be usefully
compiled as a percentage on the total running hours.

The record below may be entered weekly; time

MACHINE TIME

No ot each 1 2 3
Machine and . . .
Current rate. 5 3 28 10/

Week Ending

Hours at Work .

Hours at Rest
Weck Ending

Hours at Work .

Hours at Rest .

IoLe TiME REPORTS.—The record of idle machine time should
state the specific reason why the machines are not at work. This
information can then be used by the progress office with a view
to obtaining a division of work so as to relieve congestion in
another part of the factory.

worked should be entered in black, and time at rest in red,
so that the total for any particular machine over a period
can be readily ascertained ; also the relation of idle time
to time worked can be seen at once, and the amount of
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possible income represented by the idle time charged up
at the correct rate for each machine is obtained.

In certain cases an exceptional treatment of machine
records may be required in order not to load particular
work excessively. A machine may be in use only a fraction
of working hours but may be essential in order to carry
out other important contracts; the cost of the machine
is thus incurred for the benefit of the plant as a whole and
the general rate must bear part of its cost. In effect
a rate will be fixed for such a machine on the basis of what
it would cost if run a fair proportion of its time, and the
fact that the machine is not actually earning its charge
at this rate will be made up by a change on the general
works rate.

Where a ““ standby " machine is required in order to
ensure continuous production if the working machine
should fail, the costs of both machines must be included in
the machine rate of the working machine so that the whole
expense will be absorbed in the number of hours working.

An exception may arise to the charging of expenses to
work performed, where trade runs in busy and slack
seasons. Here it would not be practicable to charge the
whole of the current expense at the slack time. An
average rate must be fixed which will be sufficient if
spread over the whole year ; and in the busy season care
must be taken that the expense for the whole year is then
actually made good.

Defective Charges.

The cost of making good defective work or the loss
arising in consequence deserves special attention, and in
some businesses forms a very important factor in the
manufacturing results. Defective charges are therefore
to be subdivided under suitable headings :

(1) Defects in material which may again be subdivided
in suitable cases.

(2) Defects of workmanship—subdivided if necessary.



144 MANUAL OF COST ACCOUNTS

(3) Defects in design.

Under these headings the expense charges arising
through the ordinary channels of material, wages and
overhead should be grouped, the charges under each works
order number being made up separately so that a statistical
record can be obtained of the defective charges on each job.
It is preferable, however, that the defective charges should
not be placed to the Cost Accounts of the job direct, as
otherwise a fair comparison of the cost of different jobs is
prevented and the actual record of defective work is
hidden in the general details.

Maintenance and Guarantee Charges.

A similar method should be adopted in dealing with
maintenance and guarantee charges, where the machines
are supplied on guarantee for a specified period and have to
be maintained in running order. The charges under these
headings should come against the manufacturing results
and may be provided for by a reserved amount against
the Cost Account of each order, such items being credited
to a Suspense Account. The direct charge to each job is pre-
ferable to a debit in Works Charges or Overhead Account.

Another point arises when certain lines have to .be
quoted in competition with other works more favourably
situated. It may be justifiable in such cases to debit
this work with lower rates than those generally in force
and to regard part of the expense as falling on the works
as a whole, or chargeable against the General Profit and
Loss Account. It is obvious that there is a limit to the
extent to which this method could be adopted.

Cost of Heating Furnaces.

In the metal trades the cost of heating furnaces in certain
departments forms a very high proportion of the depart-
mental expenses. Different weights and sizes of ingots,
tools, etc., will require to be heated for different periods to
reach the requisite temperature, and the weight may not
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be in proportion to the time required for heating. Conse-
quently the weight basis cannot be used, and the cost of
heating the furnace per hour must be ascertained and
charged to the ingots according to the number of hours in
use. In the case of standard work charges can be fixed
for different weights.

Bakery Oven Hours.

In the bakery and confectionery trades a similar principle
for the purpose of charging different batches of articles
for the use of ovens must also be adopted. If the ovens
vary in size the capacity of each must be expressed in
terms of a standard oven. The cost of operating, heating,
and maintaining the oven per hour must be arrived at for
each temperature required. This is expressed as a cost
per oven-hour. The cost of using a particular oven at a
particular temperature can be expressed at a rate per
hour by multiplying the cost per oven hour by the factor
relating to the capacity of the oven. Costing will be
based upon the recipes used, with allowances for evapora-
tion of moisture and for waste owing to defective baking,
breakage in packing, etc. It will be necessary to keep
adequate stores records and to check the output with the
estimated output, so as to keep a check on waste. The
charges to various batches for use of ovens must be set off
against the expenses incurred in maintaining and heating
the ovens. The other works expenses of an indirect nature
will be dealt with as an overhead based on a charge by
weight ; and by departmental rates according to the amount
of expense in connection with the different classes of goods.

General or Office Expenses.

Where the products are similar to the extent of being
disposed of in the same market, and by means of the same
selling organization, a percentage on works cost may be
used to cover all charges of administration and distribution
and allocations may be made to Works Expenses in respect
of Factory Management.
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In other cases, in the computation of Administrative
Expenses some exceptions arise. It is not equitable to
apportion these by a similar addition to the Works Cost
in every case. For instance, one department in a works
uses expensive material, e.g. platinum ; another depart-
ment is producing goods on which heavy advertising
expense is undertaken; another concentrates upon a
product selling in proportionately large quantities, with a
minimum selling expense, at a cut figure.

In these cases the output must be analysed and the
expenses classified on a fair basis—much necessarily
resting on intelligent judgment—and rates for Admin-
istrative Overhead must be fixed for each class of product
separately.

ALLOCATION OF OFFICE AND SELLING EXPENSEs
OoVER VaARrious CLAssEs oF FiNIsHED Goobps
Administration Expenses—

Office Salaries and Gen- | Proportionate to Turnover, and may
eral Office Expenses: be charged by an Overhead Rate on
Rent, Rates, Post- Works Cost, with adjustment in
ages, Stationery, etc. the case of goods sold in bulk lots.

Management Salanes . Ditto.
Directors Fees . . »

Sellsng and Daistyibutson Expenses—

Travellers’ Salaries and ( Proportionate to Sales effected indi-
Commussions vidually of each class of goods.

Proportionate to actual charges on
Carnage each class of goods.
Proportionate to terms of settlement

Discounts h
s ¢ in each class.

each class of goods.

Acxzftlsmg, Catalogues, Actual outlay on each class of goods.
Proportionate to Turnover or actual
Branch Expenses sales of goods in each class.

Values of Stocks held and Book Debts

Bad Debts ;Actual analysis of Bad Debts over
; in each class.

Bank Interest
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The aim in such cases is to look at each section and t1y
to ascertain what its position as regards expense would
be if it were a business by itself; in other words, what
expense a competitor in each line would have to carry.

It may be necessary to use a flat rate on works cost for
office expenses and a further selling overhead at differential
rates for different products.

In other businesses the actual commissions, discount,
and carriage on each contract can be charged up to its cost
account,

Expenses and losses which are incidental to the holding
of stocks should be distinguished from the expense of
(1) buying, and (2) selling the goods. Warehousing
expense will be proportionately reduced with increased
rapidity of turnover.

In calculating costs of merchanted goods the principles
applicable to general administration and selling expenses
must be observed.

Works Expense Reconciliation.
1. FiNnaNcCIAL BoOKS.

Expenses per Manufacturing or Profit and Loss Account.
Works Expense items—

To Rent and Rates . . . . . . 560
,» Electricity for Power and nght . . 130
,» Indirect Wages for Foreman, Storekeepmg, and

Transport . . . 875

,» Repairs to Plant, Tools etc. . . . . 430
,»» Sundry Works Expense . . . . . 120
,» Management Salaries . . . . . . 245
.» Depreciation of Plant . . . . . . 210
£2,510
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2. CosT ACCOUNTS.

(a) Works Expenses analysed to Departments, say De-
partment A, £750; Department B, £300; Department C,
£1,460.

(b) Works Overhead on normal wages, say—
Department A—Direct Wages, £1,500 509% = £ 750
" B— " £400 75% = £ 300
" C— " £1,168 1259%, = £1,460
(¢) Overhead charges to jobs—
Dept.A  Dept. B Dept.C
52 S

Job No. 1 . . . 15
JobNo.2 . . . 24 14 27
Job No. 3 . . . 7 10 64
Various . . . . 674 204 1,374
£720 £280 £1,470
£ £ £
Unabsorbed . . . 30 20
Overcharged . . . -10

£750  £300 £1,460

Actual Expense . . £2,510
Charged per Costs . . 2,470
Undercharged. . . £ 40

EXAMPLE XVII

Two Manufacturing Departments (P and Q) of a business contained
30 and 10 machines respectively. The working days number 300
of 8 hours per annum. Lost time, 10 per cent of the whole. The
works expense was as follows—

P. Q.

Building Service (Rent, Rates, Heating, £ £
Lighting, Cleaning, and Maintenance) 150 100
Power Service . . . . . 1,270 952
Tool Service . . . . . 525 345
Plant Maintenance . . . . 1,456 864
Plant Depreciation . . . . 750 520
Stores Service . . . . . 145 122
Transport and Labouring . . . 420 354
Management and Supervision . . 255 147

£4,971 {3,404
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Calculate the machine-hour rates, assuming that the wages of
machinists are charged direct.

ANSWER
P. Q.

Departmental Expenses . £4,971 £3,404
Hours Worked . . 300 x 8 x 30 300 x 8x 10

= 72,000 = 24,000

Less 10% . . . 7.200 2,400

Net Hours = 64,800 21,600

Rate per Hour . . 4971 x 240 3404 x 240

64800 21600

= 18-4d. = 37-8d.



CHAPTER Xl

THE COST LEDGER
RECONCILIATION OF COSTS AND FINANCIAL ACCOUNTS

THE summarizing of results may be carried out in a number
of ways, and the most appropriate form for the Cost Ledger
depends entirely upon the amount of information which is
desired in a particular business and the circumstances of
the case.

(1) The Cost Ledger may conveniently be ruled with
separate columns for the main headings of expenditure as
shown on page 152, and the loose-leaf form is usually
found the most convenient on account of the ease with
which similar items can be grouped together and completed
jobs withdrawn.

COST SHEET
Works Order No, 0621.

Date, 8th October, 19..
Custowner  W. JonEks Promused, 20th October, 19,.
Date completed, 15th October, 19.,

Particulars.
10 X 2§ 1. Pedestal Bearings,

Wacss.
AcEs, Materdal.
Shop 1. | Shop 2. Shop 3.
£ s d
Oct. 10| 25hrs £2 | 4 hrs. 5/4 | 18 hrs, 36/- [Oct. 10 | Iron Castings | 1372 21 -
17 10 hrs, 17/- Brass Castings | 1373 25 -
- W.I. Bar 1}* | 1374 | 2 - -
25hrs. £2 | 4 brs. 5/4 | 28 hrs 53/- Steel Nuts . | 1375 10 -
Total Material . . . . . . 75 -
Total Wages . . . . . . . 418
Factory Expenses— £ s d
(1) 25 hours @ 2/- . . . « 210 -
2) 4 hours w 2/6 . . . . 10 -
3) 28 hours @ +/8 . . . 6 86 -
9 6 -
Factorv Cost . 21 9 4
Qifice Overhead 20%, 4 510
2515 2
Profit « e 4 410
Sale Price P {30 - -
e smmemamenn

Net Profit: 16 5% on Gross Cost,
or: 14 2% on Sale Price.
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(2) The preparation of costs upon Cost Sheets which are
not assembled in the form of a Cost Ledger till the calcu-
lations are completed and closed is another method of
compiling final results.

This method may be used in conjunction with a well
organized filing system in which the original data pertain-
ing to each order are filed ; the cost sheet remaining in
the docket and being entered up at inspection stages and
closed on completion.

(3) In other cases wages and material are summarized
on entirely separate sheets, which are combined in the
making up of the final cost. This has a certain amount of
convenience in enabling the wages and stores sections of
the Cost Office to work on the same records without
hindrance.

This method is particularly adapted for the use of
mechanical posting ; an automatic check is obtained and
a large amount of detail can be handled promptly.

(4) Actual detail costs of specific items may be taken
out only in special cases and the purpose of the accounts is
then to give information in the shape of costs of running
departments, processes or machines, which will serve to
check the results in the detailed calculations and ensure
their accuracy.

It is essential to adopt this method when the individual
jobs are small in value and complex in detail. It is also
useful when the products are mainly standard and varia-
tions from the average can be calculated or gauged by
special test.

It must be borne in mind that the main points to consider
are— .

(a) The amount of detail required in the Cost Records.

(b) That the results must be obtained as promptly as
possible.

(c) That comparisons of results must be possible both
in the total cost of jobs and in the detail of such
costs.
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The amount of detail required in each cost will vary in
every case. Where detailed costs are regularly recorded
it is usual for each order which has to be executed inthe
works to be divided into production orders, each being
specified with a works order number, and the costs will be
booked against each works order number as the work goes
through. A separate Cost Account will accordingly be
opened in the Cost Ledger for the works order number
and the total cost of each part will be obtained under
these heads. The cost of the job will then be found by
assembling the totals of the works orders.

Another method which may be adopted is to record
costs against part numbers and drawing numbers on each
machine or other product with the object of obtaining yet
more detailed records, and when this is done the stores and
wages charges will be specified against the part numbers,
etc., in detail.

It appears preferable from a practical point of view to
obtain the cost results in total against works order numbers,
and to dissect the charges against these works order
numbers over the parts and operations according to the
detail shown in stores requisitions and wages tickets, in
order to build up the detail cost of manufacture of the
assembled parts.

Cost Ledger Ruling.

In some cases a saving can be made in the amount of
clerical work required for the recording of overhead details
by inserting in the Cost Ledger ruling a series of columns,
one for each department in which there is a different
overhead rate, inserting also the hoursin each case if hourly
rates are used. By this means the total of each column fur-
nishes the amount on which overhead for each department
is based and this calculation requires to be made only at
the conclusion of each job.

In such cases a reserve must be made for the amount of
overhead on Work-in-Progress at the time of closing the
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books for stocktaking purposes. This will be done by
charging the amount to a Cost Ledger Overhead Suspense
Account (crediting Overhead Account or Works Expenses
Account). The amount of overhead is calculated upon the
total obtained from the records in the Cost Ledger of un-
completed jobs. At the commencement of the following
period the entry will be written off against the expenses
charged to jobs in the current period.

Where, however, the overhead rates are too numerous to
make this method practicable, it is essential for the over-
head to be summarized week by week with the wages
abstract in order to obtain the overhead charges to each job.
Where departmental rates are in use the totals of wages in
each department on each job may be used for arriving at
the department overhead to charge to the Cost Ledger, and
the total wages in each department will furnish the total
amount of overhead for the period. Where machine rates
are in use the overhead charges should be summarized on
the Wages Piece Work Notes or Day Work Tickets, and
an abstract of these amounts will be required for arriving
at the amount of the total overhead and the charges to
each job.

Cost Ledger Postings.

The postings to the Cost Ledger will embrace—

(1) Items from the financial books including postings
from Purchases Analysis Book for goods supplied direct to
contracts, postings from Petty Cash Book for travelling
and hotel expenses paid to workmen and others visiting
the job and any similar items which do not come through
the abstracts of material and wages. In the financial
books these items are posted individually or by means of
the monthly totals of analysis column provided for the
purpose to appropriate accounts and summarized to the
debit of Cost Ledger (or Work-in-Progress) Account,

(2) The summary of materials issued from stores prepared
from Stores Issue Notes should be recorded in a Materials
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Abstract Book month by month or journalized. The
details of direct materials are posted to the debit of the jobs
concerned, and in the financial books the total of these
items come to debit of Cost Ledger (or Work-in-Progress)
Account: items chargeable to Expense Accounts, including
repairs, are posted to those accounts in the Nominal Ledger,
and the total amount is credited to the Stores Account.

(8) Similarly with the wages abstract the total wages
on productive work will be charged to the individual
jobs in the Cost Ledger and debited in the financial
books to Direct Wages for the Cost Ledger Account (or
Work-in-Progress Account). Wages chargeable to expense
items will be debited to Expense Accounts in the Nominal
Ledger and the total amount of wages earned credited
to the Wages Account.

(4) Overhead postings will be made from an overhead or
works charges summary to the debit of the jobs in the
Cost Ledger and in the financial books for the debit of
Work-in-Progress Account; the total will be credited to
Overhead (or Works Expenses) Account.

(5) It may be desired to include all charges against the
job in the Cost Ledger Account and so to debit each account
with the amount of General Overhead chargeable to it on its
completion, also to credit the sale price and debit the
resulting profit. . '

(6) Transfers from other Cost Accounts, e.g. from Stock
orders for batches of standard parts which are still in
progress.

(7) When the job is complete the cost account must be
made up and closed; and a monthly summary of closed
cost accounts should be agreed with schedule of goods
shipped from works or put into warehouse. The credit
to the job will be:

(a) Works cost, if general overhead and profit are not
included in Cost Ledger entries; in the financial books
Work-in-Progress Account is credited and Trading or
Finished Goods Account debited.
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(b) Gross cost, if general overhead is charged in the
Cost Accounts; in this case a summary of general over-
head charges will be made as the jobs are closed. In
the financial books the entries will be as in (a), the total
of general overhead being credited to General Overhead
Account and debited to Work-in-Progress Account
monthly.

(¢) Selling Price, if the profit on each job is to be
shown : in the financial books the entries as in (b)
will be required, but a summary of the Cost Ledger
Profit and Loss balances will agree with the profit shown
by the Trading Account.

Each Cost Number requires a separate folder or filing
case in the filing system. This folder will contain the copies
of original order ; works orders; wages and stores notes,
etc., as these pass through the Cost Department, and when
making Cost Ledger postings the original wages tickets and
stores requisitions should be available for checking off
with the works order and specification, so that an indepen-
dent check will exist by which it is ensured that the book-
keeping records against the job will actually tally with
the wages and materials expended upon it.

A complete detailed cost of each job (or of special jobs
only) showing material, labour, and expense in connection
with each part and operation may be made by referring
back to stores issue notes and wages tickets.

Classes of Orders.
A natural division will fall into the following groups—

(1) Sales Orders classified in suitable sections ;

(2) Sales Repair Orders ;

(3) Stock Orders ;

(4) Works Extension Orders ;

(5) Guarantee and Maintenance Orders.

Each class of order should be easily distinguishable by
colour of form used, or by a coding number.

Stock Orders (3) are for the preparation in bulk, of



158 MANUAL OF COST ACCOUNTS

parts required in the assembly of Sales Orders ; such parts
on completion will be deposited in ‘‘ Finished Stores.”
In a factory producing standard articles they will form
the earlier stages of almost all the work executed.

Orders for works repairs may be carried out in the same
manner as if the work was for outside customers; full
detail of time and materials used being recorded, but to
simplify these records it is often the rule to charge up to
Standing Orders numbers instead of to individual accounts.

The amount of clerical work required in the abstracting
of material and wages can be very considerably reduced by
the use of mechanical methods. Stores issues, instead of
being summarized by hand in order to ascertain the total
charges to jobs, should be sorted into job numbers and
mechanically listed. Similarly with wages dissections ;
if a separate wages ticket is provided for each job, the tickets,
having been agreed with the men’s total time for the pre-
paration of the pay roll, should be re-sorted and listed to
obtain the charges to the jobs. In large businesses, by the
use of the sorting and tabulating machines, the method
adopted is to punch a card for each item of stores issued or
each wages item and by first sorting to obtain the credits
to the Stores Accounts or to individual workmen, and
afterwards re-sorting under the job number, the charges
to the job are obtained automatically. This method has
the advantage not only of reducing the actual clerical
work, but of furnishing the results in a very much shorter
space of time.

The same advantage is obtained in compiling periodical
statements of cost results; the mechanical sorting and sum-
mation reducing considerably the time required for the work.

Repairs and Extensions.

When work of this nature is undertaken by the employees
of the works it is advisable to distinguish clearly at the
outset whether the charge is to be made against revenue as
a repair or renewal, or whether it is to be placed to the charge
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of capital outlay as an extension. In order to avoid the
complication which arises in the financial accounts where
overhead is charged on repair work :

(1) Resulting in charges being brought into the financial
books for repairs in excess of the actual outlay, and

(2) Increasing the total expenses beyond the actual
figure,

it is advisable not to charge overhead upon repairs.

For this reason it is preferable for repair charges not to
be made against separate cost accounts in the Cost Ledger.
This can be avoided by dealing with repairs under expense
symbols and numbers and using special subdivisions of
these expense numbers when the cost of individual items is
to be obtained, and such items can be abstracted independ-
ently for control and statistical purposes. The handling of
overhead is considerably simplified if this can be arranged
at the outset.

When indirect expense is added in computing cost of
repairs, such an amount should be set off against overhead
expenses of departments in which the work is performed ;
and deducted from the total establishment expense obtained.
This is illustrated in the schedule, page 124.

In the case of extensions and additions to plant the
position is different because such items may be correctly
regarded as productive work and the cost of them is not
only the material and wages laid out, but the actual
amount of works charges incurred upon them ; and the
usual rates of works overhead for the departments in which
the work has been done may be charged upon such work.

In some cases a more conservative method is adopted of
only charging a low rate of overhead upon extensions and
this has the effect of keeping the plant, etc., accounts
at a lower figure than would otherwise be the case, and
consequently reduces later the charges for depreciation.

Productive Services.
In some departments the nature of the work makes it
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difficult to allocate the charges specifically to each job, and
it becomes an advantage to summarize all such charges to
one account and to charge the job for the service performed
at a standard scale. Typical items of this kind would be
Painting and Packing Departments, and a Test Departmeut
can be satisfactorily run on a similar basis. The wages
and materials and works expenses of each department
are then charged to a Cost Account for the department in
the Cost Ledger, which is credited with the charges made to
individual jobs which have passed through the depart-
ment. A standard scale is fixed in each department by
which different jobs will be charged according to the
average of similar previous cases. In the Test Department
it is important that a statistical record should be kept of
the cost of each test for future reference.

The following Test Department Account will illustrate
the plan adopted.

TEST DEPARTMENT

To Direct Wages per Abstract . By Charge on Jobs—

,» Sundry Materials . . No. . . .
,» Salaries per Allocation . . No. .

,» Power used—do. . . No. .

»» General Works Expense—do. .

,» Balance of Charges in excess of
Expenses carried to Monthly
Trading Account (if any)

£ £

It is usual for a Foundry Account to be dealt with in a
similar manner.

Balances arising on these accounts should be written off
month by month to the Manufacturing Account.

Drawings, Tools, Jigs, Dies, Patterns, Etc.

The best method of dealing with the items under this
head will depend upon the nature of the work for which
they are undertaken. Where the jobs are standard
and in no way special the charges incurred will be capital
outlay and should be charged to Tools, Patterns, etc.,
Accounts, and written off through the works overhead to
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the job accounts, spreading the outlay over a limited
number of years (say 3 or 5).

Where the work is special and it is not expected that the
same work will have to be repeated it becomes obvious that
all charges of this nature must be made part of the cost of
executing the order and the entire cost must be written
off against the job in hand.

Where, however, although the work is not standard, it
can safely be expected that there will be repeat orders the
number of possible repeats within a reasonable period
whether 5, 10, or 50 must be estimated and a proportionate
amount written off the cost of the initial outlay against
each job.

The time of draughtsmen should be booked as far as
possible to the drawings undertaken, and a percentage
may be added to salaries for materials and expenses of
drawing office.

A Pattern Ledger will contain records of costs of
Patterns and amounts written off to Jobs or by means of
Expense Rates.

.

Development, Research and Experimental
Work.

Expenditure under the above headings will be charged
in the first place to special accounts descriptive of each
item ; and, subsequently, will be written off either to special
jobs, or through Works Overhead, probably over a short
period of years.

Waste and Scrap.

It is generally sufficient to credit the Manufacturing
Account with the value of waste, etc., as and when sold;
or to be more exact the waste should be passed into the
stores to the debit of Waste Account under classified
headings and the jobs concerned proportionately credited.
The sales effected will then be credited against the Stores
Accounts and losses carried to Stores Depreciation.
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A difficulty arises where there are by-products utilized
in further processes.

1. The by-products may be charged to the processes
which handle them at the market price, if this is obtainable.

2. Where there is no market price and the material
must consequently be regarded as having no value, where
in fact it may be a matter of expense to dispose of it at all,
it is obvious that no charge can be made against a sub-
sequent process for dealing with such residue, or a nominal
standard value may be used.

3. The by-products which pass through subsequent pro-
cesses may becredited to the processwhere they ariseatultim-
ate value or selling price less cost of subsequent treatment.

A more difficult problem arises where material bought in
one form is partly used in a number of different ways,
e.g. material which is cut up and portions utilized for
different purposes, e.g. skins which are cut up for different
uses, timber cut up to obtain special parts for particular
purposes are cases of this kind. In order to charge a fair
amount of the original cost against each lot, an estimate of
the value of the material in its final form may be used
as a guide and the original cost may be apportioned
accordingly.

Multiple Costs by Analytical Methods.

In many businesses, owing to the detail in costing, it is
preferable to compile the cost sheet for each batch or
order as the work proceeds through its various stages.
The initial entries are made use of for this purpose by
assembling them on a work ticket for each job.

A work ticket is provided, on which the different
stages of manufacture and list of essential materials
will be printed. This ticket proceeds with the work
round the departments and at each stage when material
is issued the storekeeper enters particulars and value.
Similarly the wage for each process is entered as it is
completed.
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Overhead is added to wage recorded by means of a per-
centage; or a series of rates is used for different depart-
ments; and in some cases a portion of the overhead is
allocated to material and added as a percentage to each
item of material used.

The records then obtained consist of a series of results
appertaining to individual orders and these will require
to be reconciled with the financial accounts to ensure that
the results are not merely approximate and of the nature
of estimates : to effect this the cost tickets for all completed
work must be summarized weekly to arrive at the total of
materials charged; wages charged; and overhead added.
This summary will then be comparable with the financial
records.

This method is suitable for clothing factories; glove
making ; boots and shoes; hosiery ; furniture, and many
other similar trades.

In the printing trades a special method based on this
principle is used, the overhead on material being especially
to cover cost of maintaining purchase department, ware-
housing and handling of paper, etc., and the rates of over-
head being subdivided in the form of machine rates for
work done and departmental shop rates on wages to cover
expenses in each department.

Reconciling Cost Accounts and Financial
Accounts.

When the financial accounts are not framed upon lines
which enable a link with the cost system to be established,
the agreement of the two systems, in order to show that the
profit obtained in the costs is also revealed in the Profit
and Loss Account, must be sought as follows—

Wages Account in the financial Direct Wages total will be capable
books must be dissected to of close agreement with wages
obtain— charged to Cost Ledger.

Direct Wages.
Indirect Wages.
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Purchases Account 1n the finan-
cial books must be dissected
to obtain—
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Direct Materials used—
1 e. Stocks of Direct Material
at commencement of period

Direct Matenals.
Indirect Materials.

plus purchases, less Stock at
close of pericd should agree
within close limits with Mate-
nals 1n Cost Ledger.

Expenses chargeable to specific  and will agree with similar items
Jobs should be separatel n Cost Ledger.
posted 1n financial books an(f:
if not, must be obtained by
dissection.

Measure of agreement with
Works Overhead 1n Cost Led-
ger will indicate accuracy or
otherwise of Overhcad Rates
and need for adjustment

Summary of Works Expenses
must be obtained from above
dissection of Wages and Matc-
rial with the items of Works
expenses from Profit and Loss
Account of the financial books.

General Expenses obtained similarly and agreed similarly
with General Overhead.

Financial Books.

In the financial books the accounts should be framed on
the plan illustrated on page 165. Materials used are credited
to Stores Accounts which then show balances representing
Stocks on Hand. A Manufacturing Account is debited with
material, wages, and factory overhead, and credited with
finished goods at factory cost. The Finished Stock Account
is debited with the same total for goods manufactured ; and
the balance of this account, allowing for increase or decrease
in stock, gives the cost of goods sold. This amount will be
debited, along with any overhead balances from Overhead
Adjustment Account to a monthly Trading Account

The Journal entries and Ledger Accounts following make
this clearer.
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MARCH 3lsrT, 19..

£ s.d. f s d £ sod
Manufacturing Account— Dr. 16,253 - -
To Purchases Account
for (a) direct pur-
chases per Invoice
Analysis Book . . 597 1§ -
(b) Stores Issued per
Stores Issued Book . 3,082 5 -

3,680 -
To Chargeable Expense

Account for disburse-

ments chargeable to

Customers per Petty

Cash Analysis. . 117§ -
To Productive Wages

Account for total per

Wages Summaries . 6,205 1S -
To Salaries chargeable
direct . . 850 - -

To Factory Expense
Allocation  Account
for Works Expenses
Chargeable per Over-
head
Shop No. 1. . . 2783 - -
, No.2. . . 1443 - -
, No.3. . . 1,174 - -
— 5,400 - -

per Nominal Accounts

Finished Stock Account— Dr. 16,033 17 6
To Manufacturing Ac-
count for completed
work per Cost Ledger
Summary . . . . 16,033 17 6
Trading Account— Dr. 15,933 17 6
To Fimshed Stock Ac-
count for value of
Goods sold . . . 15,933 17 6
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Work-in-Progress Account,

The Work-in-Progress Account (also referred to as a
Manufacturing or Cost Ledger Account) in the financial
books will take the form of a controlling account for the
Cost Ledger. All the items debited to the individual cost
accounts form part of the totals which are debited month
by month to the Work-in-Progress Account. Against
these debits there will naturally be credits in the financial
accounts to wages, stores, overhead, etc. The account will
be credited with works cost of completed work transferred
direct to Trading Account or Finished Stores.

Where this system is carried out it seems unnecessary to
use a double entry form of accounts in the Cost Ledger
itself. The Cost Ledger will become a detailed record
similar to a Sales Ledger or Purchases Ledger where there is
in the General Ledger a controlling account in the shape of
a Bought Ledger Aggregate Account and Sales Ledger
Aggregate Account. At the same time it is essential for
stocktaking purposes that details of the Cost Ledger
Accounts should be summarized and the total agreed with
the balance of the Work-in-Progress Account in the financial
books ; and any difference arising must naturally be traced
if possible or written off. Further, there should be an
inventory taken of the actual work in progress on the
floor of the shops from which the Cost Accounts can be
controlled.

A series of Work-in-Progress Accounts may be arranged ;
one for each type of product or manufacturing department.

SUMMARY OF COST JOURNAL ENTRIES
AND COMPARISON WITH FINANCIAL BOOKS

CosT LEDGER FINANCIAL ACCOUNTS
Dr. 7. Dr, Cr.
Wages . . Cost Accounts Wages Afc Productive Wages Cash
Special C (inA:letail) Purch Al A
ost Accounts urchases Afc Purchases Account  Supplier
Purchases . (in detail) PP
Stores . C«:)(ssi:1 %cc‘ggx):ts Stores Afc Purchases Account  Supplier
ef
Disb ts Cost Expenses Afc | Chargeable Cash

(in detail) Expenses Account
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Cost LsnGEB (continued) FINANCIAL ACCOUNTS (conémwd)
Expenses . Cost Accounts Overhead Alc | General Expenscs Cash or
(1e Overhead) (in detail) A/cs. Supplier, etc.

Overhead on  Overhead Sus- Overhead A/c
Work-1n-Pro- pense Afc

gress . .

Value of Total of open Workin Progress Manufacturing
Work-1n-Pro-  Job Accounts (1.e. Stock) Account
gress . « (including

Works Overhead)
CLOSING ENTRIES c
. r.
Trading Account ]
Sales Orders
Sales Repair »
Orders

Building and Repairs Account
Plant Repairs | Manufacturing Cost Accounts Manufacturing

B]‘)‘]‘Iding and Account (in detail) | Plant,etc. Account Account

ant
Additions Stores Account
Stock Orders Tools Account
Tool Orders

or
Repairs Account

Entries reconciling difference between actual expenses
and overhead charged; or difference between Cost Ledger
profit and Profit and Loss Account profit—so far as made
up of the same factors (i.e. excluding Investment Income
received, etc.).

TRADING ACCOUNT, (FNERAL
Dr. or Cr. for dif- | LxrPLNSES
ference in Works ACCOUNT
Overhead Cr, or Dr.
ProrFiT AND Loss
ACCOUNT

Dr. or Cr. for dif-
ference in Office

The balance of the Cost Ledger Manufacturing Account
carried forward will form a credit entry, agreeing with the
debit balances on uncompleted Jobs, shown in Cost Ledger
Summary.

Values of Stocks in Stores Account, and Sales Account
for selling values of completed work may be introduced
into the system as in the example illustrated.

Monthly Summary—Monthly Balance Sheet.

A Monthly Summary abstracted in detail will show—

(1) Total of completed work ; grouped in sections accord-
ing to arrangement of Cost Ledger Accounts ; and showing
details of expenditure on each order number.
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(2) Total of Work-in-Progress for balancing with finan-
cial accounts; the financial accounts Work-in-Progress
Account may be arranged in corresponding sections and
balancing is thus facilitated.

(3) When the General Overhead and Profits are not shown
in the Cost Ledger (as is often desired for reasons of privacy)
the summary provides means for ascertaining whether
the margins on each contract are sufficient to cover admin-
istration expense and amount of profit on each. This
requires a definite percentage on Factory Cost which can
be checked month by month from the Counting House
Nominal Ledger Summary of Expenses, and inquiry is
at once possible in cases where the requisite percentage is
not reached.

(4) When a Monthly Balance Sheet and Trading Account
are required the Work-in-Progress Account will furnish the
value of Work-in-Progress and the Stores Control Account
will furnish the value of stocks on hand.

The Cost Accounts should also be systematically checked
with the estimates on completion of each account, to
discover errors by under or over-estimating and to inquire
into all unsatisfactory results.

What the Cost Accounts Show.

The Cost Accounts will reveal— i

(a) The profit or loss on particular work at different
times and cost of stock lines;

(b) Means by which economical working or more eco-
nomical processes may be secured and expenses controlled ;

{c) Leakages in respect of time and material through
inefficient use.

The Cost Accounts further supply—

(@) Periodical Profit and Loss Statements independently
of the financial accounts;

(e) A basis for future estimates; and they will also
indicate—

(f) Possibilities of increased production ;
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(¢) Opportunities of reaching wider markets by re-
ducing prices.

The Cost Accounts will be called upon to provide data
on which decisions will be based as to future operations,
and the following information in particular must be made
available—

Whether certain work contributes its share to the
general burden of expense.

Whether the production of a certain class of goods
causes additional expense which other articles are compelled
to bear.

Whether the capital and energy spent on any
specialities could be better employed elsewhere.

Whether it really pays to produce a certain class of goods
at a small profit or at a loss, bearing in mind the possi-
bilities of securing lucrative trade thereby in other goods.

In addition to the cost of manufacture and expenses
of marketing, there are many factors which may affect
the fixing of a selling price including competition, demand,
duration of demand, requisite capital outlay and return
obtainable on same in comparison with yield on other
manufactures.
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CHAPTER XII
FOUNDRY ACCOUNTS

A FOUNDRY or forge is always treated as a separate
department in Cost Accounts. A foundry record shows
particulars of the meltings each week ; weight of material
mixed (less scrap and spoilt work) and details of castings
made. The working expenses are summarized in full
detail, and the week’s allocation is brought into the cost
sheet.

The cost of material used in each mixing is charged to
the castings produced in proportion to their final actual
(or calculated) weight.

The expense cost for the week is similarly charged to
the castings on the basis of weight; the total expense
divided by the total weight produced, giving a charge
per cwt. to be made to each casting.

WEEKLY COST RETURNS

(a) SUMMARY OF LLABOUR AND PRODUCTION
Week ending______________
Direct Labour. Prodicton Cost.
£ s. d CWTS. QRS LBS Per Cwt.
Cylinders . . . 16 7 - 34 - - 9/7 41
Bench . . . . 16 4 6 37 - - 8/9-16
Tool . . . .o 1112 - 20 1 - 11/5 48
Plate Work . . . 17 11 - 65 - - 5/4-8
Floor . . .12 9 - 54 1 - 4/7-08
Weights (no cores) . S n - - 2/-
£75 3 6 220 2 -
Imdivect Labour. Production. Cost.
£ s d. CWTS. QRS. LBS  Per Cw!
Labourers, etc. . . 17 4 - 220 2 - 1/6-72
Firemen. . . . 916 6 220 2 - 10-67
Softener. . . 317 4 220 2 - 4-20
Stretcher . . 4 7 6 220 2 - 473
Pattern Finder . . 315 1 220 2 - 4-08
Coremakers . . . 1316 - 210 2 - 1/3-16
Dressers. . . . 16 8 - 220 2 - 1/5-85
£69 4 5 6/3-41
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) MATERIAL SUMMARY
Weekending_________________
Dsrect Matersal— £ s.d £ s d| Cwt
C. Q.L. |
Pig Iron 154 2 0 @ £24 ton 185 3 3
Scrap (30%) 66 0 0 @ 10/7§ cwt.| 35 6 -—|
—_—220 9 3
Total . . | 19/11:5
Sundry Material— 1
C. Q. L. ‘ I
Sand . 6000@ 11/4 ton 114 -
Limestone 7 0 0 @ 50/- cwt. |' 17 10 —:
Sundry Material . . 1 - 3
c. QL. —1 2 4 3
= 2202 0@ 1/10 i
Core-maksng Matersal— 115 1
c. Q.L. |
=21020@ 2d |
I
Total . f 2/
Castings with cores 2/~, with-
out 1/10
Coal and Coke— .
25 tons @ 70/- .. 8710 - 7/11
Overhead Expenses . . 3/~

Record of work done is made by each man on a Weekly
Casting Card. Two columns are provided: ‘ Weight
Cast "—** Weight Passed.”” The weight passed is sum-
marized for the Production Records (¢). Wages are paid
at weekly rates, and an abstract of wages classified ac-
cording to type of work gives the average wage cost of
each class of castings. Material summarized on Material
Record (5).

FiNtsHED Cost oF EacH Crass oF CASTINGS PER CWT.

Week ending

: Direct Coal Sundry Sundry | Gross

fatenals | Labour. (?orLde Labour | Material Exps Cost.
Bench . .|19/11:5| 8/9-16] 7/11 | 6/3-41 | 2/~ | 3/- |47/11
Plate. . .]19/11-5| 5/4-8 | 7/11 | 6/3-41 | 2/~ 3/- | 44/8
Floor . .| 19/11-5| 4/7 081 7/11 | 6/3 41 | 2/~ 3/-- | 44/-
Cyhnders. .[19/11-5| 9/7-41| 7/11 | 6/341 | 2/- | 3/- |48/10
Tools. . .|19/11:5{11/5-48] 7/11 | 6/3 41 | 2/- 3/~ |50/8
Weights . .| 19/1 13| 2/~ ' 711 | 5/025 | 1/10 | 3/- | 39/9
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FINAL COS[ ACCOUNT

Week ending____________
ProbpucTIiON
CWTS QRS. LBS,
Bench. . . . 37 - -
Floor . . . 54 1 -
Plate . . . 65 - -
Tool N 20 1 -
Cylinders A
CWTS QRS LBS
Weights . . . nw - - 220 2 -

COST.
Material Diwrect—

£ s.d f s d £ s d £ s a
Pig Iron . 1S53 3
Scrap. . . 35 6 -
—_— 220 9 3
Wages . . . 75 3 6 29512 9
Material Indivect—
Sand . . . . 114 -
Limestone . . 17 10 -
Coremaking . . 115 1
Sundry . . . 1 - 3
2119 4
Wages Indirect . 69 4 5
—_— 91 3 9
Coal and Coke . 7 10 -
Overhead Exps.,
Weekly Allo-
cation . . 33 1 6
£507 8 -
RGN
CWTS QRS. LBS
Cost of Producing . . 220 2 — of Good Castings £507 8 -
S,

Alternative methods may be used for treating Indirect
Wages and Overhead Expenses which are more suitable
when the variety of castings is great. The amount of
Direct Wages is used in determining the expense
allocations entirely; or in conjunction with the basis of

weight.
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FOUNDRY COST SHEET

The cost of metal 1s calculated for each mixing by including
Raw Maternals, as—
£ s, d. £ s d.

s

Pig Iron . . . . (185 3

Serap . . . . . 35 6

Limestone . . . . 17 10

Coal and Coke. . 87 10
Wages of cupola and

furnace men . . 9 16

P w®

(=2

33 5 9
equal to 220§ cwt.
at 22/6 cwt. and
based on the weight
of each casting.
Direct Wages are booked
to each job by—
Moulders + 9, for
Matenal . . . 75 3 64+ 114 -
Coremakers + % for
Matenal . . . 1316 -4+ 115 1

48819 6 43 9 1 3 9 1

and a percentage 1S
added to cover the
cost of Indirect

Labour, say, 529, . 45 11 11
_— 134 11 5

Sundry Material and
Overhead Expenses
are added at a per-
centage on total
labour, say, 25%, . 34 1 9

£507 8 -

The Overhead Expenses chargeable to each group may
be determined by the total wages of the group and a cost
per cwt. in each group thus arrived at.

Where the Foundry is a department in an engineering
works the cost of castings made should be compiled week
by week and the castings sent into stores at cost price,
i.e. Works Cost. Castings are then drawn from stores for
jobs as required on Stores Requisitions.

The practice of charging castings to stores at market
price in order to show a profit on foundry work is unsound
in creating an artificial profit which may not be realized.
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If the Foundry is running at a loss the market price
should be used and the loss written off at once.

The profit on the toundry will be shown by a comparison
of the current costs with the market price for similar work
whether the castings are for stock or for sale immediately ;
and a Foundry Trading Account can be compiled to show
the profit on sales of castings if desired.



CHAPTER XIII
WORKS ROUTINE

ONE of the most valuable aids to the economical running
of a factory is an efficient Planning Department, whose
duties consist of—

(1) Saving of time by having work prepared for putting
in hand immediately machines are at liberty;

(2) Preventing delay in the progress of work through
various departments ;

(3) The arranging of orders to provide for the prompt
execution of urgent work ;

(4) The supervising of stores to maintain stocks to meet
orders at hand.

The concentration of these duties upon a special staff
will make for increased efficiency in handling the work.

To systematize the general routine a diagram of duties
and responsibilities may be set out in the following form—

Board of| Directors.

|
General ll\‘lanager. Finance ;V[anager,
| h | | |
Purchase Works Manager. Sales Manager.  Accountant. Secretary.
Dept. 7
Quotations. |
Drawing Engineer. Foremen. Branch Cost |Correspondence.
Office. \ Depots. Office
Buyer. l |
Inspectors. Advertising. Cashier. Records.
Planning Works
Stores. Dept. Depts. Travellers. Book-keepers.

The success of a business is considerably influenced by
the extent to which the technical management obtains
criticism and assistance from the financial direction. In
view of the fact that forecasts of production and estimates
of the cost of manufacturing orders about to be undertaken
arc based upon the cost records of past work, it follows that
promptitude and accuracy in the furnishing of costs are
of greatest importance to efficient management, and the
arrangement of works routine has an important bearing

180
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upon the facility and accuracy with which cost records can
be obtained. This does not imply that detailed individual
job costs cannot be dispensed with to some extent where
results can be obtained in group form, e.g. by departmental
methods, because in such cases individual costs can be cal-
culated from known details, and group records exist to
prove the accuracy of the calculated costs. So that to
some extent the clerical work involved in obtaining con-
tinuous costs may be reduced. In other cases this method
is not possible owing to the variety in the work undertaken
and an efficient method of Job Costing must then be used.

Estimating Department.

Taking for the purpose of illustration the case of an
engineering works, the original handling of inquiries will
be dealt with by an Estimating Department, and in framing
their tenders the Estimating Department should have at
their disposal the results of previous work in the form of
Cost Summaries. They will also be in touch with the
Stores and Buying Departments in connection with the
stock and prices of materials, and with the wages and piece-
work departments in respect of wages and piece-work
prices, and should be advised of changes in overhead rates.
Obtaining from the Drawing Office detailed drawings and
material specifications they will be able to prepare esti-
mates in detailed form which will be available for com-
parison (when the work has been executed and costed
out) with the actual cost results, and variations in the cost
of work from the amount of the estimate can thus be traced.
Assuming that an order is received to be executed for a
customer or that sanction is given for manufacture for
stock, . the Estimating Department will hand over the
information they have obtained on the subject to the
Planning Department, copies of the order or Master Card
being at the same time circulated to other departments
interested, e.g. Drawing Office, Jig and Tool Department,
Buying Department, Progress Office and Cost Office.
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Each Works Order will be given a serial code number
denoting class of product and number in series. Sub-order
numbers will similarly be allotted to part orders, details of
same being recorded on main order.

The Drawing Office will revise the drawings to be used
on the job and prepare exact specifications of the material
required which they will hand over also to the Planning
Department.

The Planning Department from the Master Card prepares
a Works Order for each section or principal part of the
machine to be manufactured, copies being circulated as
above, and such Works Order should be accompanied by
material specification for the material required for its
execution. The separate jobs to be undertaken in the
manufacture or assembly of the particular part will require
a Job Card giving details of the work to be done, measure-
ments and so on. The Works Orders with drawings and
Job Cards are passed to the Rate-fixers or Piece Work
Office who schedule on the Job Cards the processes required,
and prepare the Piece Work or Day Work Tickets for each
item, fixing the Piece Work prices and inserting same on the
Piece Work Tickets and Job Cards. The Job Cards will then
be sent direct to the Cost Office ; or be retained by the time-
keeper in the shops for record of the time taken to be inserted.

The foreman is supplied with the Works Order, Wages
Tickets and Material Specification and will prepare requisi-
tions for material as he requires it. When obtaining
material he will present to the storekeeper the Material
Specification on which the storekeeper will record the date
against each item supplied, at the same time obtaining the
workman’s signature on the Steres Requisition Note which
is passed to the Stores Office. The Wages Tickets are
sorted by the foreman so that he can have ready for each
man a series of jobs to be taken up one after another, and a
rack should be provided marked with the men’s numbers in
the shop so that the piece work notes for each man can be
inserted under his number.
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As a job is finished the Time Clerk should record the
exact time on both finished and new jobs, thus ensuring
that accurate time recording is obtained. In the event of
a foreman not having a job ready or if the workman has
to wait for a job to be brought, then a separate time ticket
should be used to record the waiting time between one job
and the next. The finished Wages Tickets should be sent
day by day from the shops to the Wages Departments,
where they will be required in calculations for bonuses, and
after the pay roll is completed and the bonus paid the
wages Tickets should be sent to the Rate-fixing Depart-
ment so that the information obtained can be compared
with a view to correct rate-fixing. At each week-end the
Wages Tickets of unfinished jobs must be collected and
fresh tickets issued in exchange by the foreman for the
following week. The Job Card will require to be entered
up with the amount of wages paid for each process on the
job as shown by the Wages Tickets, and this can be done
either by the time-keeper in the shops or by the Cost
Department who for this purpose will require the Wages
Tickets to be handed to them by the Wages Office after the
completion of the Pay Roll and before the Wages Tickets
are returned to the Rate-fixers.

It is preferable for work to be inspected before a bonus is
authorized, and this can be done so as to allow time for
calculation of bonuses when the wages payable on Friday
or Saturday are made up only to the previous week-end.
The actual Piece Work Notes can then be summarized in
the Wages Office to obtain the wages payable.

In cases where wages have to be made up to Wednesday
or Thursday night and paid on Friday or Saturday, the
margin of time is insufficient for this to be done. The
wages payable will then consist of Time Rates for the
actual hours worked, plus excess of Piece Work bonus above
Time Rates for the week previous. In any event the
day wages and Piece Work bonus will agree with the
total of the Wages Tickets, and the charges to the job

13—(B.1765)
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will be made from the abstract prepared from the Wages
Tickets.

It is a convenient plan for the shop clerk or time-keeper
to keep a serial record of the Wages Tickets given to each
man during the week, showing the job number and the total
wages earned on each job and distinguishing between
Productive work; Repairs and other expenses for other
shops ; and Indirect Expenses for own shop; and this is
available for use in the Wages Office and Cost Department
immediately. On the other hand the time-keeper can also
keep a record of the work done by different men on the same
order number as on the Job Card specified above, thus
bringing together the various processes of one job and
forming a sub-analysis for Cost Office use, which again
facilitates the preparation of Cost Records.

Inspection and Test.

The Piece Work bonus should be authorized by the
Inspection Department by the presentation of the work
to the View Room before the Picce Work Notes are
handed in; or by the signature of the Inspector on the
Piece Work Note as he passes through the shops ; or by the
use of an independent inspection note, whick is a duplicate
of the Piece Work Note but of a different colour, being sent
after inspection to the Wages Office authorizing the pay-
ment of the bonus shown on the Piece Work Note to have
been earned. The Cost Department will receive advices
of the inspection, testing, packing and shipping of all
machines and will require to close the costs for such
jobs concurrently with the invoicing of same to customer.

A summary should be prepared each month showing in
suitable sections the items making up the sales with
particulars of the main items of the cost of manufacture
against each sale.

Planning and Progress Departments.
In conjunction with the Planning (or Production)
Department whose function may be limited to the
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arrangement of future work, preparation of Works Orders
and specifications and the oversight of Stocks and future
supplies of material; the Progress Department will take
charge of orders in hand in the factory, watching their
route and obtaining records of completed operations;
obtaining reports of work held up for supplies of material
—congestion of work in particular departments, etc.
Diagrams will be used to show the stage which each order
in hand has reached.

A production schedule should be laid down in advance and
the Progress Department work then consists in facilitating
in every way the accomplishment of the forecast.

RaTE-FIXING. The difficulties of fixing correct rates
for piecework or bonus systems can be overcome only by
the skill of the Rate-fixer and his mechanical ability assisted
by time studies and the use of detailed records of the time
taken on the jobs.

TiME ALLOWANCES. The Piece Rates or Time Allowances
fixed by rate-fixers should be stated in terms of time and
not as prices per piece; and in addition to stating the time
should also specify the machine at which the work is to be
done and the grade of labour to be employed.

To secure the co-operation of employees in obtaining
maximum output, questions concerning the rectification
of rates should be dealt with by shop committees con-
sisting of, say, Foreman, Shop Steward and Rate-fixer
acting for the purpose of adjusting any rates which are
shown to be too low or too high. In the latter case a
safeguard for the employee is sometimes introduced by
guaranteeing that no rate shall be reduced without corre-
sponding increase of a rate claimed to be too low.

Mass Production or Repetition Work.

The methods of organization known under this name
have for their object the cheapening of production by—

(1) Standardization of work and processes, producing a
high degree of efficiency and specialization ;
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(2) Employment of machines to the fullest extent in
order to increase the product per employee ;

(3) Arrangement of factory to avoid loss of time and
labour in transferring work from one place to another ;

(4) Saving time by continuous work so that there will
be no loss through the changing of jobs ; setting machines ;

(5) Continuous flow of work simplifying wage systems ;
oversight and routine.

If these methods can be adopted an increase of output
for the same amount of capital will be obtained, and the
indirect expense will be reduced. Manufacture will
proceed as authorized by sanctions for specific quantities
of finished machines. The main difficulty then arises in
adjusting different supplies to keep pace with maximum
output without overstocking. For this purpose the Com-
ponents Stores department will keep detailed accounts of
stocks of parts and orders in hand.

In various stages of manufacture varying methods may
be employed—

(2) In the Foundry, costs will be made up as a
separate department ;

(b) Orders for parts for stock will be put through in
large quantities under Works Order Numbers ;

(¢) Machines will be run continuously on standard
work in processes ;

(d) Assembly will proceed under direction of Progress

Department ;

(¢) Variations from standard will be made on specific
assembly orders.

Costing by Operations.

The special feature introduced in the costing in the case
of () is that in the place of booking the time on particular
work to its Order No., the operations which the work has
to go through are scheduled and numbered, and time and
wages are charged to each operation number. One opera-
tion may comprise various processes and each may be
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numbered separately so that analytical records of cost at
each process are available. Thus, if part ““ A’ has to go
through five operations, say Al, A2, A3, A4, A5, and in
A5 there are ten processes these will be A5-1, AS5-2,
AS5-3, and so on.

SERIES OF OPERATIONS

Date Commenced..... ... .. coeceee v er e
Withdrawn. ... ... covveeeer ceveinene,

Dept. Operations. Number.

A series of cards will show operations on each part.

Another series of cards for each sub-process will take
the original entries from the wages (time or piece) cards ;
these Process Cards will be summarized on Operation Cost
Cards.

PROCESS COST CARD
Article ____ . ______

Date. | No. | Wage. Production. Date. | No. | Wage. Production

The time cards also show quantities passed by the
inspectors at each stage. From these records the Operation
Cost Card is written up week by week for every part
manufactured, showing—

(1) The average wage cost, in detall of operations or
processes per unit produced ;
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(2) The material cost booked to the same number, also
arrived at per unit completed ;
(3) Expense cost added at works or departmental rate.

OPERATION COST CARD

Article_________ No____.__
Pattern No___ ____ Date____________
|
Operation | Dept Processes. Average Average '| Average Average
No. Cost Cost Cost Cost
: Tul ll | i N

A weekly comparlson of wage cost is made to indicate
possibilities of more economical workings. Spoilt work
will be shown by records of pieces passed at each stage,
and this cost must be included in calculating total expense
of each operation.

The supplies thus obtained will go into Finished Stores
and other supplies of finished parts will be purchased ;
from these sources the finished machines will be assembled.

A statement of weekly or monthly productions in the
following form will be found useful for comparisons—

MONTH ENDING OCTOBER 2Ist, 18..
SHor A. OrDER X1627.

Produc-
Gross | Number of Actual tion per Time Wage
Operation. Produc- Work- Hours Wages | 50 hours per per
tion. people. Worked. Paid. per Unit Unit.
Worker.
Hours. £ Minutes. Pence
Machining 1 . 30,000 31 5,900 350 254 1180 280
» 2. 29,500 5 970 50 1,521 197 40
" 3. | 29,400 9 1,690 70 869 344 .51
” 4 . 29,000 10 2,050 115 707 4-24 -95
” 5. 28,970 13 2,450 148 591 5:07 1-22
Fittmg . . 28,700 8 1,180 70 1.216 248 58
Gninding 28,500 5 950 64 | 1,500 200 53
lnspecting 28,000 9 1,750 175 800 375 148
88 16,940 £1,042 34.73 8-47d
t
Quantity Passed, 28,000
Average Total Tnme 36 3 min
Average Total W'(ge 8 93d.
Cost of Castings — 5/- each equals per umt completed 64-28d.
Pactory Overhead Expense at 240% on Wages . . 21-43d.
94-64d.
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Assembling.

The parts required are tabulated in a Material Schedule,
giving a detailed list of every part in the finished
machine.

The work to be done is also tabulated in an Operations
Schedule, following the numbering for parts adopted in
the Material Schedule.

Each operation may consist of several minor processes
which are similarly tabulated on Operation Cards.

MOTOR PRODUCTION
WEEKLY STATEMENT OF COST PER CHASSIS

Week endwng ____ _______
MATERIAL— £ £
Purchases of Finished Parts . . . 120
Stores Consumed per Detail Schedules . . 185
— 305
LABOUR—
Machining . . . . . . . 20
Erecting . . . . . . . 13
Foundry . . . . . . . 4
Sundry Labour . . . . . . 5
—_— 42
£347
WoRrkS EXPENSE— £
Rent, Rates and Insurance . 8
Coal, Gas, Water, including Heatmg and Lxghtmg 47
Wages and Salarics . 72
Depreciation and Repairs . . . . 20
_— 147
£494
INDIRECT EXPENSE—
Rent, Rates and Insurance, Office . . . 3
Lxghtmg and Heating . . . . 2
Management and Office Salanes . . 55
Discounts and Allowances . 32
Travelling, Advertising, Salesmen'’s Salarics 24
General Expenses . . . . 15
Interest . . . . . . . 20
—_ 151
£645

A continual weekly record 1s then prepared as follows—
In a MATERIAL SUMMARY each part is priced out at its
cost price as purchased, or at factory cost if manufactured.
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In a WAGES SUMMARY is shown the cost of every opera-
tion (and process) according to the time booked to the
number representing that operation during the period,
divided by number of completed units to show cost of
operation per unit completed for sale.

SHor EXPENSE SUMMARY is prepared from financial
books for same period similarly divided, and an appropriate
percentage may be added to wages at each operation to
provide the amount of overhead required.

The total of these schedules then shows total cost per
unit week by week, and comparisons of fluctuations in cost
of manufacture indicate possibilities of economy.

Job Costing.

This method is also worked in conjunction with job
costing methods where a machine is completed up to a
certain point to standard pattern and then finished to suit
customer’s requirements.

Standard Costs and Inter-Departmental
Trading Accounts.

The method of standard costs is to institute departmental
trading accounts in the factory for the purpose of showing
the amount which each department gains or loses against
the scheduled cost of performing the work allotted to it.

The method appears to have real utility when the work
is standard and can thus be used to take the place of detailed
job costs.

Each department being charged with the wages paid ;
indirect materials used, spoilt work and allocations of
overhead expenses is credited with the estimated value of
the work performed and the profit or loss can be obtamed
week by week from these records.

Detailed calculations can be made of the cost of special
jobs ; but the normal cost of completed work will be the



WORKS ROUTINE 191

cost of direct material which will from the outset be charged
upon it, plus the allowance to each department for work
performed.

Overhead rates for departments or machines will be
required for such calculated costs and for charging from one
department to another any work done in one department
originally allocated to a different one.

Duties of Cost Office.

The chief duties of the Cost Office thus are—

() To maintain correctly the routine in connection
with the keeping of the Cost Ledger, entering therein
to each account the cost of—

Material from the Requisitions ;
Special purchases and disbursements from the

Counting House books ;

Wages from the Wages Abstract ;
Expenses or Overhead at the rates fixed.

(b) If responsible for prices, to see that these are based
on actual cost.

(¢) To ensure clerical accuracy by observing that
material and wages charged to each contract or order are
in accord with the specification of the respective Works
Order and that Wages Abstract is agreed with gross
wages of Pay Roll; and Stores Issues Summary agreed
with credits to Stores Accounts.

(d) To maintain frequent reconciliation between the
expense or overhead charged in the Cost Ledger and the
current expenses as shown by the financial books.

The Accounts Department should compile the monthly
expenses summary with the assistance of the Cost Office
dissections ; and the Cost Office uses the monthly expense
summary for departmental allocations.

(¢) To allocate correctly expenses as between depart-
ments in fixing rates in accordance with the burden
that should be borne by each; and to distribute such
expenses over the work on sound principles.
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(f) To draw up cost sheets suitable for the works
and institute detailed instructions for their use.

(g) To take steps to ensure the handing in promptly
to the office of the necessary records as compiled in the
works, duly certified by the officers responsible (foreman,
storekeeper, supervisor), and to take charge of such
records.

() To install a system of preservation of records and
of easy reference thereto.

(§) To establish methods of routine to keep in touch
with the Counting House as to raw material purchased,
wages paid, expenses analysed, etc.

The work must always be up to date, and so arranged
as to provide information to the management immediately
it is called for.

Machines for Reducing Costing Work.

Machines in use for obtaining results more speedily and
with less clerical labour include the Burroughs Adding
Machine, the Comptometer, and other calculating machines ;
the Wages Payroll Machine; Ledger Posting Machine ;
the Hollerith Sorting and Tabulating Machine, the Powers’
Machines, and similar appliances. The sorting machines
work with cards on which the records are punched instead
of being written. The machine can be set to sort these
into any desired classification and the totals can be
quickly obtained in the tabulating machine. These are
economical where the records run into many thousands,
but the usual type of adding machine can be put to
advantageous use in all large offices.



CHAPTER XIV
OPERATING (WORKING) COSTS

IN this class are included the costing records of railways,
tramways and similar concerns performing services rather
than producing goods, where there is a single unit as in
Single Costs, but of a different type.
Hence the work performed is measured in train-miles,
wagon-miles, or ton-miles; car-miles or passenger-miles.
Classification of expense is made according to the
Service departments, such as in the case of railways—
Maintenance of Ways, Works and Stations, including
Staff and Repairs ;
Locomotive Power, including Staff, Fuel, Oil and
Repairs ;
Carriage and Wagon Repairs, including Staff, Wages
and Material ;
Traffic Expenses, including Staff, Stores and Cartage
Expenses ;
General Charges.

Motor Haulage.

A more usual example occurs in the case of motor
haulage businesses. The costing is made from drivers’
diaries of loads carried, which are summarized in a weekly
statement. A comprehensive weekly return is then pre-
pared from these statements.

The amounts from the weekly summaries should be
totalled week by week until a quarterly sheet is obtained,
which should be agreed with the financial books, and
thus furnish a valuable analysis of the costs.

The unit of a ton-mile represents the carriage of 1 ton
for 1 mile ; so that the total ton-miles is the sum of the
products of miles and tons on each load.
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THE SYREN MOTOR HAULAGE CO.
SumMArY or DRivERs' WEEKLY STATEMENTS FOR THE WEEK ENDING . . .

Total Expense
and Earnings
Dnver ., . .| Jones. | Brown. | Fox.
Machine . 1 2 3 [N .
Total Miles . .| 150 200 100
Total Loads 1n Ton-|
mles ., . .| 360 400 150
Running Costs—
Wages P £6 £7 £4
Petrol . 2 3 1
ol . . - 1 -
Tyres . 5 - -
Repairs - 15 2
Licence and De-
preciation .| 5 10 3 ——
Total . | £18 £36 £10
Cost per Ton-mule| 12d. 21-6d 16d
Earnings . o 428 £33 £12
Balance . J £10 (£8 Loss.| (2 .
PETROL RECORD
Week endwmg ____________ -
I 7
|| Miles || Miles
Galls. s.|d Galls s|d.| R
£ £ ‘ un (f:ﬁ
To Stock By Supplies to Motor 1
» Purchases » n 2 *
" w 3
” n 4
,» Travelling Account
» Engineers .
,» Loss in Quantity
,» Balance in Hand
N MOTOR RECORD
0. 1.
Maker: Austin. Description.
Date of Purchase : Cost £1,100.
October 15th, 19,.
Mi Running Cost
Week. Mileage, |Ton-Miles.| Petrol. Tyres Repairs per Ton-mile,
Nov. 29 150 360 £2 £5 — 12d
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A detailed record of Petrol, Oil, Tyres and Repairs is
maintained ; also a record of cost in respect of each
machine, showing the number of miles run and quantity
of load carried 1 ton-muiles.

OPERATING STATEMENT OF ELECTRICITY GENERATING STATION
For HALF-YEAR ENDING 31sT DECEMBER, 19,.
Output 200,000,000 UnNiTs.

Cost per Per
Unt. Unit,
To Generation of By Sales of Electric
Electnaty— £ Current— £
Coal PN 305,000 -366d. Light, Power, Heating .|| 695,000
Oil, Waste, Traction . 145,000
Water and Street Lighting . . 3,000
Stores 12,000 +014d. 1-012d.
Sundries 3,000 | -004d. £843,000
Compensation ,» Rentals—
Acadents 400 Meters . . . 366
Salanes  of Time Switches . 160
Engeers 8,000 010d. Motors . . 13,075 -016d.
Wages 43,402 -062d.
Repairs— £ £856,601 | 1028d.
uildings 3,200 1 Sales of Steam 3,000 -003d.
Machinery . 40,400 43,600 +052d. Rentals . . 1,477 -002d.
£415,402 -498d.
»»_Distribution—
Salartes . 6,000 +007d.
Wages . . 26,000 -031d.
Sundries . , -004d.
Street Lighting 1,000 -001d.
Repawrs and
Mamtenance,
Mains, ete. . 37.202
_— 73,202 045d
,» Rentand Rates 44,584 +054d
» Management
Expenses, etc. 26,753 +032d
£559,941 672d,
Balance to Net
Revenue Afc. 301,137 -361d. £861,078 | 1-033d
T'o Interest . . £77,600 || By Balance e e e e . 301
,» Income Tax . . 34,690 £301,137
» Sinking Fund . . 165,200
n Net Profit . . 23,647
£301,137

£301,137
| e




CHAPTER XV
COST RECORDS AND REPORTS
Expense Control.

THE need for correct detail in Expense Accounts cannot
be too strongly emphasized, and the allocation of expense
should be made on equally accurate lines, so that the
expense charged at any point may be traced and verified.

Authority in the Purchase Department may be specific-
ally delegated to those who have close acquaintance with
different classes of materials, with buying limits in each
case and close control of the exercise of buying discretion
may be secured.

Supplies of Sundry Stores and Small Tools to individual
shops may be controlled by a system of rationing; any
excess beyond the scheduled allowance requiring special
sanction.

The extent to which foremen are familiarized with
works expense varies, and there is much to be said for
a system by which each foreman is given month by month
a summary of such expenses chargeable to his shop as
come under his direct control : e.g. cost of indirect labour ;
cost of sundry stores ; general repairs ; so that by acquiring
his appreciation and interest these and similar items may
be economically managed.

On these lines a regular system of expense reports,
subdivided in classes corresponding with the respon-
sibilities of director, managers and foremen, and giving
the detail of each expense in separate schedules at each
stage, may be a means of obtaining effective control of
indirect expenses.

Similar management reports on production, with analysis
showing production per hour ; per machine per hour; or
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production per man per hour, and comparisons with
previous records and corresponding periods of other years,
cannot fail to prove their value. Similarly, reports of

SCHEDULE OF WORKS EXPENSE

i:
{i

GrNERAL WORKS Expxnsn-— ‘ [
Timekeepers. . At |
Storekeepers. . . . .| |
Transportation . . |
Power House . . . .| H
General . . . . . . |

SHoP ExPENSE— . . . . |
Rent and Rates . . . !
Stores . k
Insurance, Heat and nght
Indirect Wages .

Repairs .
\

Power o e e
Tools P 1
Idle Time .

]
1
|
MACHINE EXPENSE— ; ‘

’l

cost per unit in different operations can be adopted in
many businesses.

Production Reports.

Where it is possible to arrive at a standard unit of
production, the cost of productive wages and shop expenses
may be usefully measured in terms of such a unit ; and the
number of units per hour of working time in different
periods may be usefully compared. Even if the same unit
is not applicable throughout the factory, different units
may be used in different departments and the advantage
of periodical comparisons is obtained.

A common unit may be based upon the number of tons
of finished work ; or the number of units of specific articles ;
or the products may be individually rated in points based
on the number of labour hours estimated to be required
in doing the work. Reports are then required to show the
number of units per hour week by week from each depart-
ment and the amount of productive wages per working
hour, and consequently wages per unit of work. Similarly
shop expenses in each department per working hour and
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consequently shop expenses per unit of work. Where a
variation of these records shows inquiry to be necessary
the details of shop expenses or workmen'’s time on different
jobs will indicate the cause.

In some cases a uniform unit can be applied to the whole
of the production of a factory. In the rubber industry,
for example, the material will proceed from one stage to
another in exactly the same form up to the moulding stage,
and will then be treated in the different ways for the purpose
of producing different articles. The cost per pound of
finished products will not indicate correctly the actual
cost of any of the products, but if the assortment of pro-
ducts remain normal the cost per pound will be a useful
efficiency index and the individual costs of specific products
may be obtained by calculation or will vary in accordance
with scheduled percentages above or below the average.
The expense of maintianing detailed cost systems can
by this means be very largely avoided and a simpler plan
of cost resorted to, by which the total weekly or monthly
production costed out on the basis of the average cost plus
or minus the known percentages, will absorb the direct
and indirect charges involved in the production

Cost Records.

In addition to the Cost Ledger Accounts, a detailed
record of Buildings, Plant and Machinery should be kept
in the Cost Office.

BuiLpiNgs RECORD. The rulings on the next page for a
Buildings and Fixed Plant Ledger will show the informa-
tion that should be recorded therein. The values must
be written down to provide for the time when replacement
will have to be made, and the register will show the amount
at which each ifem stands from time to time.

Expenditure upon repairs and alterations should be
entered, but is not added to the value.

Expenditure upon additions and extensions must be
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added to values at date and depreciation must be increased
accordingly.

Sufficient space must be given to each item to allow for
additions and notes of repairs.

BUILDINGS AND FIXkD PLANT LEDGER

Description. | Location | Ortinal

Cost Date. Depreaiation Value | Remai

| Yr | % | £ (s|di

PLANT AND MACHINES. A ruling for a Plant Record is
given on the next page; a separate account or card serves
to record the history of each machine.

The location of each machine must be recorded in an
inventory which should be checked off month by month
to ensure that all additions are included in the records
and that depreciations are correctly allocated.

Works repairs and works extensions, as executed in
the factory, will be analysed when completed to
determine the charges to be made to Expenses as repairs
and renewals, and to Plant Account as additions or
extensions.

Card Ledgers or Loose-leaf Ledgers are desirable for the
above, and any fuller details tha may be required can
also be recorded.

DEPRECIATION is usually calculated as a percentage on
the value of each asset at the commencement of each
year, the rate being fixed so as to reduce the value of each
machine to scrap price at the time when its working life
will be exhausted. Another plan preferred by some
accountants is to write off yearly an equal portion of the

14—{B.1765) .
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original cost. The former has the advantage of giving a
lighter charge in the later years when repairs are heavier.
Either of these methods may be applied to Machinery
and Plant; the percentage on cost being distinctly
preferable with machines having a short life.
PLANT AND MACHINE LEDGER

No. Purchased
Description Cost £
Maker Depreaiation % __ . _______
Amount £ .
Date. | Depreciation Value. Date Depreciation. Value.
£ s. | d. £ 5. | 4 £ s. | 4 £ s 4.
REPAIRS
Date. Particulars. Ref

Leasehold buildings are usually depreciated on a special
plan known as the ‘“ Annuity ”’ method. A fixed annual
sum is charged as depreciation, debited to Profit and Loss
Account and credited to the Leasehold Account, but this
sum is fixed at such a rate as to allow interest on the
diminishing balance to be debited to the Leasehold Account
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year by year. This is to regard the leasehold as an invest-
ment and treat it as earning interest which is credited to
Profit and Loss Account accordingly.

Alternatively, the Sinking Fund plan is adopted by
which a fixed annual sum is charged against profits and a
similar amount is invested either in gilt-edged securities
or in Endowment Insurance; interest on the securities
should be re-invested, the fund thus accumulating at
compound interest.

REevaruaTiON. It is advisable to check the depreciation
calculations by valuations at intervals of a few years.

TooLs are generally maintained in working order by
charging all renewals to shop expenses.

PATTERNS, unless chargeable to specific orders, must be
booked to a Patterns Account, and be subjected to a heavy
rate of depreciation.

DiscarRDED PLANT should be grouped in separate records
to which realized values may be credited, and any losses
ascertained and written off.

IDLE PLaANT. Advices should be instituted by means
of which machines not fully used may be transferred to
shops where they would be more useful ; by this means
the need for further purchases may be avoided to some
extent.

Shop Rates.

Shop Rates should be recorded in detail in a Rates
Book, showing the total expenses under which the factory
works ; the amounts distributed as Shop Rates; and the
resulting overhead against work done.

Details of the cost and how it is allocated will also be
found here ; as shown in the following accounts—

Dr. BUILDINGS Cr.

£ l s. |4 | s. | 4
Total Charges for Rents

Transfers to Shop Rates
and Rates or Deprecia- ’

or General Works Rate

tion Account
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Dr. PLANT Cr.

£ s.|d £ 5. |4

Total Charges for Depre- | As in Buildings Account.
ciation and Repairs . !

Dr. GENERAL WORKS RATE OR SHOP RATES ACCOUNT Cr.

£ s. | d. £ s. |4
Share of Cost in respect Charges made to Work
of— done at Rates in force
Building .
Plant

Power .
Heat and Light
Indirect Labour

Departmental Grouping of Expenses and
Output.

An essential means of linking up the financial accounts
with the commercial operations is to arrange the Trading
and Profit and Loss Accounts on a departmental plan,
that is so as to show the trading results in respect of different
products. It is naturally of the greatest importance to
ascertain which products are the most profitable. For this
purpose the works cost of the goods manufactured must be
used as the debit to the Trading and Profit and Loss
Accounts in each department and the Administration,
Distribution and Selling Expenses must be divided between
the groups of products by careful analysis.

In some businesses a dissection into departments on
these lines can be taken to an earlier stage and the opera-
tions in the factory can be separated in the same divisions,
each distinct product having its manufacturing depart-
ments appropriated to it. In such cases the ascertaining
of the cost of manufacture of each group of products is
immensely simplified. The chief complication arises in
respect of indirect expense charges on work which is done
in one department for the benefit of another ; and it would
appear reasonable that such indirect expense should be
based upon the amount of time spent on such work at a
rate of expense charged upon that time (or as a percentage
upon the wages it represents) in proportion to the rate
of expense in the department doing the work, or the
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appropriate machine rates if particular classes of machines
have been used.

In other cases it is impossible to appropriate the manu-
facturing departments to specific groups of output, the
different articles making up the output, although dissimilar
in their final stages, use and trading markets, being manu-
factured in common at different stages in all the depart-
ments of the factory; and where these circumstances
apply it is undesirable as it is incorrect in principle to
endeavour to load the commercial expense on to the manu-
facturing operations. Commercial operations require a
different basis for their dissection and do not enter into the
finished manufacturing cost of goods, which is the object
of cost accounts applied to manufacturing. So that the
arrangement of factory overhead must not be influenced by
expenses connected with the commercial side of the business,
the position being really that two functions are carried
on—the one a manufacturing and the other a merchanting
one. The manufacturing costs should arrive at the finished
cost of the goods ; this will be the cost on which the selling
department make their calculations and this cost will be
the price at which the goods come into stocktaking. The
records in the Cost Ledger may be made up to show either
the manufactured cost or the gross cost ; but the applica-
tion of overhead covering the commercial charges will be
clearly an application of a charge which can be correctly
made only against goods which are sold and not against
those which remain on hand.

Costing Without Costs.

The primary object of maintaining cost records is to
obtain the cost of each product, but the utility of cost
records by no means ends when that has been achieved. It
is from the use which is made of the cost records and the
manner in which the incidental information obtained by
the Cost Department is utilized that the whole of the Cost
System justifies itself. Looked at from this point of view,
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the compilation of Job Costs may be considerably curtailed
when the cost records are sufficiently established to enable
calculations to be made upon the basis of standard or
normal cost, by means of the known cost of raw material,
and the calculated cost of labour for performing the required
operations ; the use of the costing records then becomes a
criticism of shop efficiency by the comparison of output
costs ; the scrutiny of costs of operations ; and investiga-
tion of non-effective or partly-effective assets, shown by
such items as obsolete machinery, idle stocks, excessive
amounts locked up in work-in-progress, etc. The efficiency
of the cost system must be shown by the value it becomes
to the management in showing up weak points by com-
parison of statistics relating to these factors with standards
which it is able to obtain and can show to be attainable.

The frequency with which stocks of raw material are
being turned over may be measured in terms of the number
of months total withdrawals represented by the stock
figure ; the value of the work-in-progress measured in
terms of the number of months completed work ; the cost
per unit of electricity in the power house, if producing its
own current; and the Idle Time records of machines com-
pared with Overtime Records of other machines or depart-
ments will be similarly statistical records to which the
Cost Department can turn its attention. These methods
used in conjunction with a debit to departments of labour,
shop expenses, and spoilt material against a credit for the
value of the work they perform will enable the costing of
completed work to be performed upon a basis of standard
or normal costs and the check upon the shop efficiency
will be much more speedily obtained than where the
criticism of the foreman does not come about until the job
is finished and the cost worked out in detail.

The valuation of work-in-progress is the one element
which then presents difficulty and the difficulty is con-
siderably increased, in fact the system may be said to be
impossible where the work is non-standard. With
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standard work valuation of work-in-progress can be assessed
by taking a conservative estimate.

Retail Branch Shops.

Supplies to branches are usually charged on a Selling
Price basis—

(1) To facilitate checking of stock ;

(2) To prevent difficulty in branches exchanging stocks ;

(8) Because it is not always desirable to disclose cost
prices.

Returns from branches to Head Office then take the form
of summaries of sales with cash remittances through local
bank for the amount and Stock Account showing value
(at Selling Price) of goods on hand.

Wages and Petty Expenses should be dealt with by
Imprest covering the required amount.

Managers’ commissions will be based on turnover.

For financial stocktakings the values of actual inventories
must " be agreed with stock figure and reduced to cost
price.

Capital and Turnover.

The ratio of output to capital invested in a business
may be used as a standard for comparisons at different
dates—

(1) As regards capital laid out in permanent form.

(2) As regards circulating capital represented by stocks,
work-in-progress, book debts, cash balances less outstanding
trade liabilities.

(3) As regards total investment, which will include
capital account, reserves, profit and loss balance, and
fixed loans.



CHAPTER XVI
STATISTICAL PRESENTATION OF RESULTS

IT is a commonplace assertion that statistics can be made
to prove anything, and anyone who has heard two
debaters arguing opposite points of view from the same
figures, one alleging that there is a concealed or undeter-
mined element of error which entirely upsets the conclusions
of his opponent, will readily grasp the enormous possibilities
of miscalculation which may arise in the handling of
numerical records.
It is clear that when figures are used for statistics—

(1) They must be accurate in themselves; or
(2) The degree of accuracy must be known ;
(3) They must be prepared in appropriate classes.

When used for comparisons, the sets compared must
exactly agree in composition.

The importance of the application of these principles
in accounts lies in the settlement of tables of comparisons,
whether of production, works expenses, wages in different
departments, or in similar fields. The accounts of a business
for one period lose much of their value if they cannot be
compared with previous and following records. Such a
comparison will be worse than useless if the accounts are
not prepared on exactly similar lines year by year (or
with known alterations of method or classification which
are clearly shown). For instance, a book-keeper may
classify catalogues in one year as printing, including such
matters as company notices; another year with adver-
tising, where the item properly belongs; or else with
stationery, along with envelopes and india-rubbers.
Indifference to correct classification may easily upset the
validity of comparison in this way; and exactly similar
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difficulties may arise in all compilations of numerical
records.

Another example may be mentioned in the booking of
workmen’s time, where some jobs are being done at piece
rates and others at day wages. It is important that the
time booked to the piece work should be stated correctly.
If the employee is left to fill his time to his jobs at the end
of the week, there is a natural tendency for him to insert
such time as will ensure his earning bonus on the piece
work, thus having a maximum amount of his time to be
paid at day rate. Production statistics prepared from
these records would then be misleading, because the
actual production per hour on the piece work jobs would
be over-stated, and that on the day work jobs under-
stated. The introduction of time clocks to stamp the time
when each job is commenced and ended will ensure accu-
rate records all through.

A similar position arises in striking averages. A business
man very readily assumes that if he is making 40 per cent
gross profit in one department and 20 per cent in another,
he will have an average gross profit of 30 per cent, and
that his expenses at 25 per cent will leave him with a
5 per cent profit all round ; whereas if his first department
with 40 per cent profit has only half the turnover of the
other one at 20 per cent profit, his average gross profit is
only 26-6 per cent and his net profit 1-6 per cent.

This illustration explains the distinction between an
arithmetical average of numbers and a weighted average
according to the quantities that the numbers represent.

The arithmetical average gives a true result when the
factors are correctly comparable, e.g. the weights of 50
similar cases set out on an invoice totalling 1,400 1b. will
average 28 lb. per case. If some of the cases are large
cases and others half cases this result will not correctly
interpret the circumstances. The number in each group
must be obtained. Assuming there are 6 large cases and
44 half-cases :
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Then 6Xx 1= 6
44 x } =22

28 cases 1,400

= 501b. per case
and 25 1b. per hatf-case.

This is an example of weighted average, the differ-
entiating weight being applied to one of the factors.

Similarly, if in a factory the cost of warehousing and
handling materials inclusive of storekeeping charges totals
for 12 months to £2,100, and the weight of material handled
amounts to 14,000 tons, the cost may be stated as 3s. per
ton ; but if there are three classes of material, and the cost
of handling is not proportionate to the weight but varies as
say—
Class A— Class B— Class C—

2,000 tons with an 5,000 tons with an 7,000 tons with an
expense of £10 expense of £8 per expense of £5 per

per ton in pro- ton 1 proportion ton in proportion
portion to £5 per to £5 per ton of to £10 per ton of
ton of Class C. Class C. Class A, or £8 per

ton of Class B.

then the cost of handling, etc., in each case should be stated
as—

A 2000 x 10 = 20
B 5000 X 8= 40 2100 £
C 7,000 x 5= 35 95 x1,000
14,000 95
Class A—022105 X 10 = £-22105, say, 4/6 per ton
. B—022105 % 8= /1768 , 3/6
W C—022105 x 5=£1105 , 23

The application of the principle is seen in detail in
framing rates of expense for the shops or departments in
a factory when the expense has to be distributed equitably
between them, and the rates proportioned to the work
done in each.

If for example the expense rates in six departments of
a factory are respectively 7s. 6d., 4s., 6s., 2s., 4s. 3d.,
1s. 9d., per hour, the overhead charged to the jobs will not
be at the average rate of 4s. 3d. per hour as would appear by
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taking the arithmetical average of these figures, but must
be found by taking into account the number of hours in
respect of which overhead has been charged ; so that if the
direct labour hours in the departments are respectively
10,000, 3,500, 15,000, 900, 10,000, and 2,000 the true result
will be found by taking the weighted average and is seen to
be nearly 5s. 6d. per hour; the same averages may be
contrasted as percentages on wages amounting to 212 per
cent and 275 per cent.

The average is also spoken of as an arithmetical mean,
and a series of numbers at equal intervals represent an
arithmetical series or progression, a feature of the series
being that any two consecutive numbers differ by a common
difference.

In a series of numbers where the ratio of each term to
the next in the series is constant a geometrical progression
occurs. It is illustrated in the accumulation of compound
interest and other progressional increases, where the
increment is in constant proportion. The value of £100
at 10 per cent,

ExAMPLE (1)—
in one year is £100 x _1_19
y 100
. . 110 110 1102
in two years it will be (£100 X m) X (W) or £100 x (I_OT)
. 110\
so that in ten years it will be £100 X ( —=

100

The increase occurs in geometrical progression and the
values at the end of each year form a geometrical series.
The total value at the end of the ten years is obtained most
conveniently by the use of logarithms and is shown to be
100 X 2-594 = £259 8s. 0d.

(2) Similarly, if a sum of £100 is to be paid in five years
in repayment of a present loan of £50 the yearly rate of
compound interest will be the ratio of the geometrical
series at yearly intervals. The series for the five years
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is found by taking the fifth root of the ratio between the
first and last terms of the series, that is A/ _— which will

give the ratio of the terms of the serie§ ; so that tbe rate
per cent of the annual increase at compound interest

is—
° /100 . 100 - 100
50

= 1148 x 100 - 100
= 14:8 per cent per annum.

(8) A Sinking Fund is required to amount to £10,000
in 10 years, the annual instalment and interest being
invested at 5 per cent per annum. If the yearly sum to be
provided is represented by £X, then the summation of the
geometrical progression shows that—

105\ 10
,{X X ( 1oo> - 1)
- —-/ = {10,000

105 _
100 ~
o 10 _
£X x,,%g? =D _ 10,000
£X x (14629 -1) = £10,000 x -05
_ £500
£X 629

= £795 nearly

(4) It is required to find the value of a Plant costing
£100,000 in 20 years 1f 4 per cent per annum is adopted
as a yearly rate of depreciation on the diminishing
value.

In the series of yearly values £100,000 : £100,000 x o : £100,000

10
( 100 * the term at the end of the 20th year will be—

96
100,000 x (100

= 100,000 x 4426
= £44,260

The geometric mean of two quantities is found by taking
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the square root of their product. The insertion of a series
of geometric means between two quantities is shown in
the above example (2) by the finding of the common ratio
according to the number of terms required.

The geometric mean is always less than the arithmetical
mean for the same numbers and so may be more con-
veniently adopted for contrasting tables of averages
where the extremes are widely divergent.

Another form of variation in a series of statistical] data
is that of harmonic progression which occurs in the accelera-
tion of velocity or regular variation of motion. It may be
illustrated by an example of a motorist, who, in travelling
a distance, covers the first part of the journey at 10 miles
per hour, the second part at 20 miles per hour, the third
part at 30 miles per hour, and the fourth part at 40 miles
per hour. The average rate of travelling is not 25 miles
per hour, but 19-2 miles. To find the harmonic mean of
10, 20, 30, 40, forming an arithmetical progression, the

1 1 1 1 1
h . r 1 1r 1. 1 .
armonic scale 0 + 2 4 30 + m is used and 3 of this

1 . .
total gives TN So that 19-2 is the harmonic mean of the

series. Harmonic variation also occurs in vibrations of
sound waves.

Other expressions which are used in connection with
the tabulation of statistical data are—

(1) The Mode is the group in a series which contains
the most numerous examples. It is not a specific example
which is exactly determinable like an arithmetical average,
but is the group as a whole into which the largest number
of examples fall.

(2) The Median is again not the arithmetical average
but is the example in the series which occurs at the centre
point midway between the two extremes. It is thus
different from the mode and to find it the centre point
of the series must first be determined and then the
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example occurring at that point must be found or
estimated.

In a similar way to the determination of the Median, the
Quartiles are placed at points midway between the Median
and the extremes of the series and are similarly found :
other terms in a series are referred to as variates.
These points are particularly useful in dealing with large
numbers such as statistics of population, employment,
wages, etc.

In the tabulation of records dealing with the purely
statistical side of a business, it is no less important to handle
the figures so that they will present a correct view of
affairs. The same applies to curves and diagrams when
used for illustration purposes. These may give an exag-
gerated impression if faultily drawn in the setting out of
the scale or in the methods adopted.

It is essential that the horizontal and vertical scales
should be measured in equal gradations from the start to
the finish of each scale, and for the purposes of comparison
it is preferable to arrange the scales so that several series
can be tabulated rather than to show independent diagrams,
when different scales render comparison difficult. The
records should progress across the diagram upwards and
from left to right. Where the figures to be tabulated are
not in respect of equal periods in each case, the periods over
which the figures are tabulated must be proportioned
accordingly so that an equal period of time (e.g. in the
case of fluctuations of business or population, etc.) is
represented by a similar space at any portion of the
diagram.

Diagrams may be drawn to represent not only fluctua-
tions between individual groups, but to show the cumula-
tive effect of fluctuations as the period progresses; or the
object of the diagram may be to show the trend of the
statistics, and in that event a better presentation is made
by averaging several periods to obtain each point on the
diagram and a smoother curve results.
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Another very common source of error is the readiness
with which many business men accept * special tests”
of work done as a safe basis for calculating results. So
many factors enter into the problem in a case like the
making of a special test of work in a factory, that even
if frequently done, these will often be entirely unreliable
owing to the prevalence, at the time, of necessarily
unrepresentative conditions not applying to the factory as
a whole ; for example, in respect of such matters as time
lost between jobs; time fixing or preparing machines ;
occasional faulty material and other similar causes. Thus,
it is essential, in building up an approximation of the
whole from a few selected factors, to have all the conditions
fairly represented in the factors; any faults being magni-
fied in proportion to the degree to which the conclusion is
expanded.

Weekly Summary.

In most businesses a weekly summary is found useful
showing—

(a) Sales in each department for the week and the
corresponding week of the previous year ;

(b) Total sales for the quarter to date, with similar
comparisons of previous years ;

(c) Statistics of gquantities in detail of each product
turned out, where these can be produced ;

(d) Departmental cost and profit summaries, if obtain-
able, week by week ;

(e) Statement of Sundry Book Debts, showing in an
aggregate account the balance at the commencement
of the week, sales debited for the week, cash and
discounts and other credits for the week and aggregate
balance ;

(f) Similar statements of Bank Account and Sundry
Creditors ;

(8) Accruing liabilities.
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Use of Diagrams.

Diagrams should be made use of to emphasize—
(1) Comparisons between groups; e.g. Areas propor-
tioned to Population and shaded to show Trade done.

A.

CoMPARISONS OF Two AREAS CANVASSED BY SALESMEN

A. Having Population, 50,000; Weekly Sales Value, £1,000;
£2 per 100 Population.

B. Having Population, 100,000; Weekly Sales Value, £1,800;
£1 16s. per 100 Population.

(2) The composition of a group or similar groups; e.g.
Character and Proportion of Trade done in an Area
comparing different Periods.

Country

JANUARY. FEBRUARY,
Per £100 SALES

Diagram showing composition of Trade done in January and
February.

(3) The variations in a series of similar records at
successive dates ; e.g. Wages and Expenses ; with Expense
fluctuations expressed as percentage on Wages.

15—(B.1765) 24 pp.
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Jan. | Feb. | Mar. | April. | May. | June. | July. | Aug. | Sep. | Oct. | Nov.

Wages .|l 500

Percentage {| 110 18 | o2 | 116 | 107 [ 115 | 83 | 114 | 106 | 89

288~| ¥

aooo.hn. Feb. Mar Apr Woy. June. duly. Aug Sept Oct. Nov Deg

£ 90 P

A N
£8 Expenses e -

£70 ‘/*aff <

B T~
£600 Wages,
£500

120%
110% AR 2 N VNN
100% .- x N
90%
80%

~

(4) The variations between two or more series; e.g.
Sales during different periods.

Jan _Feb Mar  Apl. May. June. July Aug. Sept Oct. Nov. Det

€20000 920 ocpl
£19000 (g - v
£18,000 e —

£17,000 A= =P

£160004212 o P ’FEV
£15,000 s T =
£14000 s =e ="

£13,000<—F

£12,000 5 917,
£11,000

(5) Comparisons in three relations which can be com-
bined geometrically, e.g. Sales per traveller per 1,000
population in different areas.
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COMPARISON OF Two AREAS CANVASSED BY SALESMEN TO SHOW
SALES PER TRAVELLER PER 1,000 POPULATION

A. Population, 50,000; Sales, £1,000; Travellers, 10; Sales
per Traveller, £100.
B. Population, 100,000; Sales, £1,800; Travellers, 15; Sales
per Traveller, £120.
A. Sales per 1,000 Population, £20; Sales per Traveller per
1,000, £2. :
B. Sales per 1,000 Population. £18; Sales per Traveller per
1,000, £1 4s.



CHAPTER XVII
EXAMINATION QUESTIONS
Institute of Chartered Accountants

(1) WHEN closing the accounts of a manufacturing business
how should the value of ‘* work-in-progress ’ be arrived
at ? Briefly describe a type of business with which you
are familiar and state how the value of this asset is ascer-
tained. When the valuation has been made how would
you require it to be dealt with in the accounts you are
asked to audit ?

(2) From the following information prepare Pig Iron
Production Account showing the cost per ton of each class
of expenditure and of the pig iron produced—

Sundry Stores on hand Ist July, 1925—Coal, £4,720; Coke;
£3,580 ; Limestone, £1,450; Ironstone, £3,930; Sundres, £2,700.

Purchased during the year—Coal, £21,880; Coke, £29,470;
Limestone, £5,080; Ironstone, £18,690; Sundries, £7,810.

Sales of Slag, £10,000, General Works Charges, £4,400 ; Wages,
£17,600 ; Production of Pig Iron, 32,000 tons

Stocks on hand June, 1926-—Coal, £3,800; Coke, £2,650; Lime-
stone, £1,730; Ironstone, £3,420, Sundres, £2,910.

(3) Show an account for distributing power, light, and
heat expenses, indicating the items affecting this account,
and discuss the basis of allocation (1) of the total charge
over the departments, (2) of the departmental charges
over the costing units.

(4) Draw up a system of Cost Accounts for a building
contractor and show how they would be co-ordinated
with the financial accounts of the business.

(5) You are asked to consider and report upon the
costing system employed by a manufacturer of cycle
accessories ; more particularly as to whether the interest
upon capital and loans should be taken into account in
arriving at costing results.

Report briefly upon the latter point.

218
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(6) A pencil manufacturer makes two types of pencils
* Black " and ‘‘ Coloured.” They undergo two processes,
factory and finishing. Raw materials used in the factory
and general expenses are apportioned in the ratio of output
of each class; the output in 1926 was 24,000 gross Black
and 8,400 gross Coloured ; the actual cost of labour for
each process is ascertained; ‘‘other charges’ for each
process are apportioned in the same ratio as labour for
that process; finishing materials are apportioned in the
ratio of finishing labour. From the following particulars
prepare a statement of the cost per gross, in shillings and
pence of each item and each process in the cost of manu-
facture ; and the profit per gross if the selling prices are
£1 and 19s. respectively.

-

£
Factory Raw Matenals, Opeming Stock . . 3,680

" - . Purchases . . . 10,710
' " " Closing Stock . . 4,940
" Wages, Black . . . . . 4,200
" ,,» Coloured . . . . 1,365
" Charges . . . . . . 3,710
Finishing Wages, Black . . . . . 2,000
" " Coloured . . . . 560
; Raw Matenals, Opening Stock . . 720
" . " Purchases . . . 3,370
" ” " Closing Stock . . 890
”» Charges . . . . . 1,920
General Expenses . . . . . . 3,645

(7) A, who commenced business on st July, 1925, as
a piano manufacturer places before you the following
information and asks you to prepare a statement showing
the profit per piano sold (charging labour and material at
actual cost, works overhead at 100 per cent on labour and
office overhead at 25 per cent on works cost), and statement
showing a reconciliation between the profit, as shown by
the Cost Account and the profit as shown by the Profit
and Loss Account for the year ended 30th June, 1926.

Two grades of pianos are manufactured and are known
as No. 1 and No. 2. There were no pianos in stock or in
course of manufacture on 30th June, 1926.
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£
Average Cost of Materials, per Piano No. 1 . 10
” ” ”» No. 2 . 8
" ,,» of Labour " No. 1 . 19
" ” " w No.2 . 14
Finished Pianos Sold, No.1 . 118
” " . No.2 . 205
Sale Price of Pianos, No. 1 . . . 75

”» » ” No. 2 . . . .
The Works Expenses were . . . . 5,240
The Office Expenses were . . .

You are required to prepare the necessary statements,
showing the actual profit for the year.

(8) The Paper Products Company, Ltd., owns—

A paper mill, all the output of which is sold to the
factory at 10 per cent above mill cost price.

The factory which sells all its output to the selling
department at 10 per cent above factory cost price.

The selling department.

From the following figures calculate (a) the factory cost
of output, showing the proportion * paper” bears to
‘“ other goods, wages and charges ”’; (b) the profit made
by the company in the year; allowing for (c) the reserve
required to eliminate the unrealized profit on increase in
. stocks in the year, assuming that the selling department
increase is in the same proportions as in (a).

FACTORY—

Opening Stock on Hand, Paper . . . 18,700
. " ,, Other Goods . . 14,800
Paper Purchases from Mill . . . . 73,300
Other Goods, Wages, Charges, etc. . . 43,900
Closing Stocks on Hand, Paper . . . 24,200
,, Other Goods . . 13,500

SELL‘I'NG DEPARTMENT—
Opening Stocks on Hand . . . . 27,400
Sales . . . . . . . 148,000

Wages, Charges, etc. . . . . . 16,400
Closing Stocks on Hand . . . . 37,300
(9) What are the principles of Process Cost Accounts?

Illustrate your answer by means of pro forma accounts of
a manufacturing business to which Process Cost Accounts

could apply with advantage.
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(10) From the point of view of Cost Accounts discuss
and compare the practice of paying wages—

(a) On the piece-work system ;

(6) On the day-work basis ;

(¢) On the bonus or premium system.

(11) Submit a pro forma Manufacturing Account of any
business with which you are familiar, drafted to facilitate
the ascertainment of—

(a) Prime cost ;

(b) Factory cost ; and

(¢) Office Overhead.

(12) Explain the circumstances in which the following
alternative methods %f allocating overhead are suitable—

1. Percentage on direct wages.

2. Rate per hour on direct time.

3. Rate per hour on machine time.

4. Rate per hour on machine time to cover machine
expenses, and rate per hour on direct time for other
expenses.

5. Rate per unit of output.

6. Rate per cent on prime cost.

(18) You are Auditor to a Limited Company which
manufactures and repairs motor cycles. The directors
have instructed you to extend your audit to the costing
records.

Upon attending at the Stores Department you find—

(a) That invoices representing goods purchased are
handed to the storekeeper when the goods arrive.

(b) That particulars of goods received and issued are
entered by the storekeeper in a ‘‘ Stores Book,” no
other record being kept.

(¢) That stores are issued to foremen upon verbal
request.

(d) That the storekeeper is allowed to order goods
direct if under £10 in value.

(¢) That stores ‘‘ left over ”’ from jobs are replaced in
the store-room bins by the foreman concerned.
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If you do not approve of the system of store keeping
described above, make suggestions for its improvement.

(14) A Company carrying out large contracts, kept
separate accounts for each Contract in its Contract Ledger.
This Ledger showed the following expenditure in connection
with Contract No. B497, as on 31st July, 1926 :

Matenals Purchased . . . . . £47,952
' from Store . . . . . 8,674
Plant from other Contracts . . . . 12,520
,,» Purchased . . . . . . 3,619
Wages . . . . . . . . 63,524
Direct Expenses . . . 1,915
Proportion of Establishment Charges . . 7,619
¥ £145,823

The Contract, which was commenced on 1st February,
1926, was for £295,000, and cash had been received amount-
ing to £110,950, which was the full amount certified, less
20 per cent retention money. The work was certified to
31st July, 1926, when it was half completed and materials
on the site were valued at £8,747.

A Contracting Plant Ledger was kept in which deprecia-
tion was dealt with monthly, the total amount of which
was £1,419 in respect of Plant on Contract No. B497.

You are required to prepare an account showing the
profit, if any, to date ; and to state what amount should,
in your opinion, be taken into consideration in the
Company’s accounts for the year to 31st July, 1926.

(15) Prepare a Wagon Revenue Account for a concern,
comprising a colliery and brickworks, which owns railway
wagons, used—

(a) To carry coal from the colliery to customers.

(8) To carry bricks from the brickworks to customers.
(¢) To carry coal from the colliery to the brickworks.
(d) To carry bricks from the brickworks to the colliery.

(16) A Limited Company owns and works deposits of
clay and coal. The clay is used in the manufacture of clay
ware and earthenware, and the coal required for firing
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kilns is obtained from the Company’s Colliery. Surplus
coal is disposed of in trading.

It is important that the results of Colliery and Clayware
Departments be distinguished.

Discuss the principles governing the fixing of the price
of coal used in the Clayware Department.

(17) Inreturn for a wayleave granted by B. Co., A. & Co.,
Ltd., which company pumps water (with an electrically
driven pump) and generates electricity for its own require-
ments, agrees to supply the B. Co. with water and elec-
tricity at cost price, the cost to be certified by you as
Auditor of A. & Co., Ltd.

The water and electricity are metered and you find—

1. That the cost of pumping, other than electricity
consumed, amounted to £250.

2. That the cost of electricity, other than water
consumed, amounted to £4,950.

3. That the water pumped had been distributed as
follows: (a) To the B. Co., one-fifth ; (b) To the Electrical
Works of A. & Co., Ltd., three-fifths; (c) To other
departments of A. & Co., Ltd., one-fifth.

4. That 500,000 units of electricity had been generated
and used as follows: (2) By the B. Co., 100,000 units ;
() By the Water Pump, 100,000 units; (c¢) By the
Electrical Works of A. & Co., Ltd., 100,000 units;
(d) By other departmentsof A. & Co., Ltd., 200,000 units.
Prepare accounts showing the cost of water and elec-

tricity respectively, and the charges to be made for each,
to each consumer.

Society of Incorporated Accountants
and Auditors

(18) Do you consider it advisable that there should be
agreement between the financial and costing records of a
business ? Give reasons for your answer, and explain what
alterations would be necessary to the financial records of
purchases and wages in order to effect agreement.

15o—(B.1765)
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(19) You are required to select a manufactured article
with which you are familiar, and—

1. To frame a cost sheet giving the details which
enter into the cost of production.

2. To explain the basis upon which the overhead ex-
penses have been apportioned.

3. To describe the audit you would conduct when
checking the cost sheet.

(20) What steps should be taken to provide a continuous
check on the Stores and the Storekeeper.

(21) How far, and in what manner, do standard costs
become a factor in the management and control of a manu-
facturing company ?

(22) Works A and Works B are under one control, and
manufacture one commodity. It is desired to ascertain
the comparative cost of manufacture at each works.
Describe the steps you would take in order to carry this out.

(23) A client who has four different manufacturing
departments, A, B, C and D, containing 12, 10, 8 and 6
machines respectively, asks for your advice in assisting him
to arrive at a basis of costing. The machines, though
uniform in each department, differ in size and capacity.

From his last year’s Trading Account you extract the
following information—

Productive Wages . . . . . . 20,000

Material Used . . . . . . 15,000
Expenses . . . . . . . 15,000

£50,000

The expenses consist of the following items—
Rent and Rates . . . . . . 2,500
Power . . . . . . . . 1,500
Light and Heat e e e 250
Repairs and Renewals . . . . . 750
Insurance . . . . . . . 500
Interest on Capital . . . . . . 2,500
Depreciation . . . . . . . 2,000
Salaries . . . . . . . . 2,000
Non-Productive Wages . . . . . 1,000
General Expenses . . . . . 1,500
Discounts . . . . . 500
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Your invéstigation shows that the first seven items of
expense, amounting to £10,000, should be charged direct
to the departments in the following proportions: A, 50
per cent ; B, 25 per cent; C, 12} per cent; D, 12} per
cent. The remaining four items, amounting to £5,000,
should be treated as indirect expenses, and should be
charged to the departments as follows: A, 35 per cent;
B, 35 per cent; C, 15 per cent; D, 15 per cent.

The wages of the departments were: A, £7,000; B,
£6,000; C, £4,000, D, £3,000; and the materials used
in the departments were: A, £5,000; B, £5000; C,
£4,000 ; D, £1,000.

Find the total cost of production of each department
and the hourly rate of expense of each machine, reckoning
44 hours per week and 50 working weeks to the year.

(24) Make a suggestion for dealing with the depreciation
of a plant, which, costing £1,000, has an efficient life of
ten years, and then has a scrap value of £200, and give
arguments for and against the adoption of the various
methods.

(25) What are the principal methods of estimating and
distributing overhead expenses in costing accounts? To
what special type of industry would each system be most
appropriate ?

(26) Devise stock keeping systems for the following
concerns—

(@) A pianoforte dealer; (¢) A brass founder; and
() A general draper; (d) A general merchant.

What do you know of continuous methods of calculating
stock ?

(27) Give draft of statistical information which should
be kept by a large stores with, say, 100 departments ; and
for what reasons would you refer to such statistics for
audit purposes ?

(28) (a) What tests can be applied so as to ensure the
accuracy of Cost Accounts ?

(b) What steps would you take as Auditor to check
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the accuracy of calculations arrived at through the costing
accounts,

(29) Explain the procedure of continuous stocktaking
and its advantages over an annual stocktaking.

(30) How would you satisfy yourself that the amounts
appearing under the head of Materials and Stores allocated
to ‘“Works Repairs” and ‘ Standing Orders” were
substantially correct ?

(81) (4) Write a careful account showing how wages are
dealt with in costing systems, specially dealing with cases
of varying efficiency and abnormally-employed labour,
where some men are employed on piece-work and some on
fixed wages. What part will the superintendence of labour
play in your system of costing ?

(b) State the methods you would apply to secure the
proper allocation and charge of day and night piece work
labour costs to articles of production.

(82) You are instructed to report on the accounts of
a large bakery establishment for the purpose of ascer-
taining the cost of production of bread. With a view
to the comparison of results you are instructed to base
your calculations on the cost of productien of a quartern
(41b.) loaf. You find that your clients do not make
quartern loaves but only 11lb. and 21b. loaves in the
proportions of 3 to 2, and that the actual weight of dough
required to make a 11b. loaf is 1-251b., and a 4 1b. loaf
4-50Ib. What recommendations do you make in order tc
render your report of value for statistical comparison ?
In your answer you may assume that the total weight of
the dough produced is 1,521,000 Ib.

(33) Draw up a pro forma trading account suitable for
any one of the following businesses, namely : () woollen
manufacturer, (b) printer, (c) steel manufacturer, mar-
shalling the items in such a manner as to adapt them for
the purpose of ascertaining: (i) prime cost, (ii) factory
oncost or overhead charges, (iii) administrative charges,
and (iv) selling expenses.
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(34) In many cases it is difficult to locate accurately
cost of production to definite articles or products, as for
example : (a) Production from a slate or stone quarry,
where various grades and qualities of slates or stones are
obtained from one mass or block, the grades being sold at
varying rates according to the size and quality ; (b) Gas,
coke, tar, and ammoniacal liquor from carbonized coal.
State what particulars would guide you in allocating the
cost of production in the two cases named. Should by-
products be charged with any portion of the material
costs or costs of production ?

(85) A biscuit manufacturing firm only estimates the
cost of production of the articles manufactured by it, and
does not attempt in any way to verify their accuracy by
balancing the estimated costs of production of all articles
with its general trading accounts. You are requested to
examine a detailed cost sheet of this firm of a specified
biscuit and to state whether in your opinion the estimated
costs are approximately accurate or otherwise. Point
out the methods you would adopt in verifying the costs
submitted, and the basis on which you would suggest the
** factory overhead ”’ should be applied.

(36) How would you ascertain whether the total oncost
or overhead factory charges of a factory for a given period,
had been properly and fully absorbed in the costs of pro-
duction for that period? Would you object—as an auditor—
to the addition of a percentage of factory overhead to the
work-in-progress at date of making up the annual accounts?

London Association of Accountants

(37) What is the difference between—
1. Prime Cost ;
2. Cost of Production ?

(38) Define—
1. Output or Single Cost Accounts;
2. Working Cost Accounts ;
3. Departmental Cost Accounts;
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4. Multiple Cost Accounts;
5. Process Cost Accounts.

(39) The following is the Trading Account of a manu-
facturer from which you are desired to ascertain (a) the
cost of materials used; (b) the value of the output of
manufactured goods.

Dr. TRADING ACCOUNT Cr.
£ £ £
To Stock— BySales . . ., 52,500
Fimshed Goods 5,000 b Stock—
Raw Matenal . . 1,500 Fimshed Goods . 4,375
—— 6,500 Raw Materials . 1,750
,» Purchases . . 15,000 — 6,125
., Wages . . 25,000
, Carriage . . . 1,250
,» Gross Profit . 10,875
£58,625 £58,625

(40) The following account appears in the Impersonal
Ledger of a firm of contractors. What is the object of
this account, and what does it represent?

COST BOOK ACCOUNT

1926. £ 1926.
Jan. 1| To Balance . 2,000 Dec. 31| By Contracts and
Dec. 31} ,, Materals from Charges . 35,000
Stock . . . 16,000 ,» Materals returned
w Wages . . . 12,000 to Stock . 1,400
,, Sundries —Cash ,» Balance carried
Payments . 100 down . . . 2,600
,» Profit and Loss
Account . . 8,900
£39,000 £39,000

(41) Into how many classes may Factory Cost Accounts
be divided? State the objects of each class.

(42) (a) Into how many classes may indirect expenses—
or overhead—be divided?

(b) Give examples of expenditure of each class.

(¢) What are the two principal methods by which
overhead may be allocated over various contracts?

(43) (a) From the following details taken from the
books of an iron company, prepare an account showing
the cost of the pig iron manufactured during the year
ended 31st December, 1926,
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Stock at Stock at
1st Jan., 31st Dec.,

1926. 1926.

i £ £
Limestone . . . . . . 300 135
Coal and Coke . . . . . . 2,400 1,700
Iron Ore . . . . . . . 1,400 1,690
Purchases—

Limestone . . . . . . 4,000

Coal and Coke . . . . 39,000

Iron Ore . . . . . 17,000
Wages . . . . . . 16,000
Carrnage Inwards . . . 2,100 ,
Repairs, Renewals, and Deprec1atxon . . 4,200
Output . . . 50,000 tons

() What was thc gross proht on sales of pig iron
during the year? The stock at 1Ist January was £40,000
and at 31st December, £27,500, the sales being £135,000.

(44) The following particulars relate to the year ended
30th September, 1926, and are from the books of a
malleable ironfounder, making only small castings. The
sales amounted to £28,000.

£

Stock of Finished and Partly Finished Goods at 1st

October, 1925 . 618
Stock of Finished Goods and Partly Finished Goods at

30th September, 1926 . . 480
The Net Manufacturing Cost amounted to . . 19,700
Finishing Goods & Warehouse Salaries and Packmg

Materials amounted to . . 1,418
The total of the Distribution and General Expenses was 2,660

(4) State the gross profit and the percentage to sales;

(b) State the net profit and the percentage to sales;

(¢) According to these figures what percentage should be
added to manufacturing cost to cover warehouse overhead?

(d) And what percentage should be added to that
result to cover general and distribution expenses?

Institute of Cost and Works Accountants

(45) Give your views as to the respective merits of a
perpetual inventory system and physical stocktaking, and
state when and for what purposes either of these can be
relied upon without resorting to the other. Under what
conditions would you consider an interim physical stock-
taking necessary?
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(46) How would you deal with the cost of patterns in
your cost accounts ?

(47) Describe a system of control and records for use in
connection with coal or slack in an industry which
consumes it in large quantities.

(48) Formulate a system in outline by means of which
the cost of production of by-products could be ascertained.

(49) From the following figures draft a form of Weekly
Cost Sheet for a foundry—

Production 330 cwts. good castings.

£ s. a.
Sand . . . . . . . .03 - -
Limestone . . . . . . . 57 - -
Sundry Stores . . . . . .15 - -
Coal . . . . . . . . 94 4 -
Pig Iron . . . . . . . 276 - -
Scrap . . . . . . . . 51 - -
Wages Direc . . . . . . 120 - -
Rent and Rates . . . . . . 47 8 -
Other Expenses . . . . . . 17 8 -
Wages Indirect—
Coremakers . . . . . .24 - -
Foreman . . . . . . 3 - -
Dresscrs . . . . . . 30 - -
Other Wages . . . . .27 - -
£792 - -

(80) A firm of engineers are desirous of tendering for
the erection of a suspension bridge. From the following
estimated figures prepare a statement showing the total
cost, and also the sum which they can quote in order to
obtain a net profit of approximately 9 per cent. Total
cost of materials required £5,000, labour £3 per ton on
600 tons, carriage freight, and insurance, 600 tons at
25s. per ton, erection 2 5s. per ton, use of erector’s
plant and tools, £200, travelling expenses £450. Works
expenses 50 per cent on labour, establishment and
general expenses 20 per cent on labour.

(51) Describe a method for controlling minimum and
maximum stocks of raw materials.

(52) Describe a method that will enable you to auto-
matically ascertain, at the end of each month, the values
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of ‘‘ materials and work-in-progress.”” Show the accounts
used and make the final entries necessary for balance
sheet purposes.

(63) The following statement of expenses is taken from
the books of a manufacturing company. Divide the Estab-
lishment Expenses under the following headings, stating
the method upon which you would base your rates and
reasons for so doing—

(a) Machine Rate (¢) Sales and Distribution
(6) General Works (d) Administrative and Financial

Rent, Rates, and Taxes . £1,000
Repairs and Maintenance (Plant and Machmery) . 596
' " (Buzldmgs) . 482

Fuel . . . . . . 540
Gas and Water . . . . . . . 195
Electrical Power . . . . . . . 811
Materials used . . . . . . 102,418
Maintenance of Patterns . . . . . 618
Wages . . . . . . . 48,017
‘General Shop Supplxes . . . . . . 311
Interest on Loans. . . . . . . 281
Storekeeping. . . . . . . . 225
Bad Debts . . . . . . . . 176
‘Works Management . . . . . . 323
Depreciation (Buldings) . . . . 1,640
Foremen, Labourers, Timekeeping, etc. . . . 1,418
Deprecxa.txon (Plant and Machinery) . . . 3,000
Carriage Inwards . . . . . . . 257
,» Outwards . . . . . . . 530
Commissions . . . . 195
Drawing Office and Supphes . . . . 786
Traveling Expenses . . . . . 462
Designing and Estimating . . . . . 578
General Expenses . . . . . . 430
Management and Secretarial . . . . . 950
Advertising and Literature . . . . . 250
General Office . . . . . 776
Stationery . . 87
Rates, Taxes, and TInsurance (Oﬂioe Property) . 430
Branch Expenses . . . . . 1,278
Sales . . . . . 173,510
Productive Hours worked . . . 397 500 hours

VALUE OF WORK IN PROGRESS—

At Commencement of Period. At End of Period.

Labour. Mtls. Estab’t Exps. Labour. Mtls. Estab’t Exps.
£14,701 £11,068  £13,408 £13,041 £9,017  £12,101
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(54) Explain very fully the following—

(a) Should Interest on the Capital Outlay in Plant
and Machinery be included in Establishment Expenses ?

(6) If so, under which heading (in question 53) would
you include this item and why ? If not, give your reasons.

(55) Give details of a method of arriving at a ** Machine
Rate " and in particular how you would incorporate the
undermentioned items of expenditure in such rate—

(a) Depreciation of Buildings (c¢) Small Tools
(b) Cost of Power (d) Shop Supervision
Wages

also state how you would apply the rate so arrived at, to-
your cost accounts.

(56) On completion of a Reconciliation Statement of
Factory Expenses and Overhead at the end of the Account-
ing Period it is found that the total charges for Factory
Expenses or Overhead have not been completely absorbed
in the Cost Accounts. State how you would deal with
the balance in question.

(57) In the majority of factories where small parts,
such as bolts, nuts, screws, etc., are consumed in great
quantities over a period of, say, 12 months, also certain
standard raw materials are usually charged in ‘‘ costs ”
by weight, the purchase price for these items will vary
greatly during this long period. Describe any special
method you consider will be necessary to ascertain and
regulate the price at which the above items should be
charged in your cost accounts in order to obviate any great
difference when comparing the total value of stocks on
hand as against stores purchased and issued.

(58) In a factory working departmentally and manu-
facturing its own tools (and using same) would you consider
that to make tools is productive or otherwise ? State reason
and point of view.

(59) State how you would deal with each of the following
items in your cost accounts and which items you would—
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(@) Include in your Establishment Expenses or
“ Overhead.”

(b) Charge to Capital.

(¢) Charge to Revenue.

Give reasons for your answers.
. Expenses of Welfare Department.
. Employers’ Liability Insurance.
. Experimental Expenses.
. Carriage inwards.
Renewals to loose plant and tools.
. Debenture Redemption Fund.
. Patents Expenses.
. Waiting and Idle Time.
. Share Transfer Fees.
10. Fire Insurance Premiums.
11. Bad Debts and Bad Debts Reserve.
12. Insurance—Old Age Pensions.

(60) Draft a final cost summary sheet for use in connec-
tion with the management of mechanically propelled trans-
port vehicles, and explain how you would obtain all the
information required therefor. What checks would you
employ to prevent wrong information being returned ?

(61) How would you proceed to provide for the con-
tinuous measurement of labour efficiency in a factory with
which you are acquainted ?

(62) In the generation of electrical energy there are three
distinct processes: (4) Coal transport and handling;
(b) Steam generation ; and (c) Utilization of steam in the
production of the electrical energy.

Part of the electrical energy which is finally produced
is consumed (in unequal and varying amounts) in each of
these three processes, so that the ultimate net output is
the total amount generated less that used in the three
processes. State the method you would adopt in order
to show the true cost of each process having regard to these
facts. Prove your answer with assumed figures.

(63) At the end of thefinancial year there is a discrepancy

©0OND U 0N



234 MANUAL OF COST ACCOUNTS

of 11 per cent between your Raw Material Control
Account balance and the totals (proved correct as far as
addition is concerned) of the balances of your Material
Ledger Cards. You are instructed to investigate the
accounts. State how you would proceed and enumerate
all the possible causes of the discrepancy.

(64) In some cases workers are engaged upon an opera-
tion in which they deal with various types of product,
it not being practicable to determine the actual time
spent in connection with each. How would you proceed
to obtain reliable labour costs in such a case ?

(65) How would you treat overtime pay in arriving at
the labour cost of a job or article ?

(66) Owing to trade conditions, a department of a
factory is working to 40 per cent of its normal capacity.
State how you would propose to deal with the standing
expenses of that department when costing its products.

(67) In most industries where order costing is applied,
there is to be found one class of operation or one depart-
ment in which the methods of allocation of time and
material as applied to the rest of the factory cannot be
employed. Examples are the electro-plating department
of a general engineering works, the ammonia stove of a
waterproof garment factory, the steaming chamber of a
dye house, the baking oven of a biscuit factory. Describe
how you would calculate and distribute the cost of running
one of these departments, or of a similar department, of
which you have first-hand knowledge. Criticize the value
of your method.

(68) The labour employed on certain operations in
engineering shops, e.g. welding, hardening, enamelling, etc.,
is often of such small dimensions as to make it impracticable
to charge it direct to Job Orders. What is your recom-
mendation for dealing with such charges ?

(69) Having determined maximum and minimum stocks
in a large store, what is the machinery which should be
used to ensure its automatic operation ?
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(70) It is decided to distribute works overhead by means
of two separate rates, one on direct labour and one on
direct materials. In arriving at these rates state how you
would allocate the various Overhead expenses between
these two sections.

(71) Do you consider it essential that the whole of the
general or overhead expenses should be absorbed in pro-
duction cost regardless of the volume of production during
the period concerned ?

(72) A firm has two plants manufacturing the same pro-
duct, and decides to close down one of these plants and
transfer the production to the other. Outline the features
you would expect to make in a report on the probable
saving in cost of production consequent on the proposed
step.

(73) A firm produces toy engines and motor-cars which
are stamped out of tin plates, assembled and sometimes
painted, and desires to ascertain its profit and loss to date
on each running contract. As it is their busy season,
they cannot stop work for a physical stocktaking. Is it
possible to obtain the required information ? If so, explain
exactly how they should proceed to get it.

(74) A factory with seven departments puts in hand a
large internal repair job, utilizing most of the departments’
labour, and finally the job is fixed in one of the departments
with its own labour. How should this be dealt with in
the accounts ?

(75) Assuming a grant of £10,000 to have been made
for new constructions to be carried out by a firm’s own
staff ; that on completion the cost was found to be £12,000,
due in part to the lack of proper equipment, and that the
work could have been contracted for outside at £8,000.
What, in your opinion is the figure which should be added
to the Capital Account ?
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STORES

Sucvey Dates Order Point | 80’
Description  Phosphor

Signed Order Qty. | 100

Appropriations. Ordered. Receipts,
Pro. |QS.|Qty. || Date.| From. |O. No.i Qty. || Date, | From, [O. No.| Qty.
71512 Ibs
PA 14| 12 |60°0|| — [Dunné&Co.| PE |100°0|(17/5/-~ |Dunn&Co.| PE |100' 12}
1287 1287

18/7)—|Cr. PA 74

(Showing Purchases and Allocations,
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LEDGER

Stores
Bronse, § in. X 045 No.
Isgues. Stock.
Rate.{ £ [s]d.| Date, To. Qty. | Rate, s{d{| Qty. [Rate.
ibs. lbs.
1/6 18] 9] 27/8/— | PA 74 |60° 7} 1/6 111 8
9 4 5% | 18

Receipts, Issues and Stock)
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COST ANALYSIS

Order No.......P. 4. 15....

Customer ..Brown & Co.......... SN
Type... D.C. 93, P.T, Motor... ..  Output......12 Bp. ceccevccnnn.
Volts... ....... 440........... RPM....... §500..... ...
Extras .. .....Baseplate and Bolts.... . . ..... ...
Matenal
. Works
La- : Works | Cost
Ref. Part. No. bour. Ex- Cost. || each.
Wht. || @ || £ s 4. pense.
CARCASE , .|| 1 || 5] ~| -||25/-|| 6] 5] - 6{ 5| -
Bore and Turn 15| 6| 1| 3| 3{f 1{18| 9 ;é
Plane ., . 3| 2 41 9 7111 1
Drill and Tap 16 2/ 3 8/ 9
8| 5 ~|| 1] -| 2{( 1{t0{ 3| 8{15{ §
PoLes —

(Stampings) || 4 1j12f| 6d. || 1} - - 1| | - (;/3
Stamp out 1] 3 2| 6] 39 2
Build . . 2| 8| |34l |5[10 1333
Fettle & Trim 2| - 2! 8 4| 8
Drill and Tap 1] 6 2| 8 3|9

1] = - 713 10| 9 18 -
Aux. PoLEs

(Bar) . .|| 4 12 6 8
Saw R 3 5 8
Turn . . 6 9 113
Drill and Tap p 3 5 8
Mill . 4 6 10

6| 1] 4 2] 1 3|1t
EveBoLts,

Screws, ete. . 3/ 6 3 6
PAINTING . 6| - 7| 6| 13| 6

3|8 8| - 7| 6 17} ~
TotaL Cost . £ 7( 9| || 1[14] 9} 2[10| 7]{11{14]| 4
BEARING END-

SHIELDS——

Pulley End . 28/24/~|] |6 |- 6| -
Bore and Turn 2| 6 39 6l 3
Drill and Tap 1 - 1 6 2/ 8

6{ - 3| 6 53 14| 9
Cou. END . 21)[24/- 4| - 4| -
Boreand Turn 2| - 3| - 5! - .
Drill and Tap

DETAILED COSTING OF ELECTRIC MOTOR
258



COST DETAIL LEDGER Pro. No.

Jos..........1250 K. V.A. Alternator.

Brown, P 412
Pu _ .
oo —— | Bt g, | | o
General. || Works,
.!fﬁ!;ldi ga‘ids' ésld:«i gl;% f:‘s‘% 651'5"7'
Aug, 62l11] 3 asiaf 7l 41z 6f 4f19] of| 101f7} 1
Sept. 82| 5 50| sirol| stsjtn)| 8f1z] 6] ssjus s
Oct, 174] 2] 71| 51] 6| 8] 64] 7| 8]} 28916/10
Nov. 72 N s1s{ 4|| esiis| 7| efte] 6f 16817] 7
Dec 18] 2|l 1319] -|| 18] 7| 4|| 33/ 4] 8
) T (712] 5| 8
19— B
Aug. 1312}t o 4f] i8] 4]l 18] 4| 17| 411
Sept. 395 iz off af1e 7| 2i8[ 4l 111
Oct, 5| - 0] 8l | 7 7| 3jie[4)| 152]2
Nov, BED 3] -I| 13 8| 7)| 16f12| -|| s3j19) 8
Dec. 2l 2 ol 7] 4| 14| 8l 2|3/ 8] 610
£83)15] 8
Atc' 10| 2| 3ji0 50 4 68l 3fos
Sept. oj10f 7|| 2| 1] 8} 2jisjnll 14] 82
Oct, s{sll 68 -l of 1|7 1818 -
Nov. 18] 2 wjit-|| {16 8) 1/2| 8]l 1681
Dec. 19 6 sl sl ajull s| - 1f efisju
£50[14(10

COST LEDGER—MONTHLY POSTINGS FROM ABSTRACTS
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COST CONTROL

H.O. Order...S.C. X 56536/7168 E.P.S..... Pro. No....P. 4. 12....
Date....12th June, 19-- Date 13th June, 19—
Customer............ Brown & Co....
Description of Order and Qua.ntxhes l 250 K.V.A. Alternator....
Estimate. COST.
Date. Pur. Petty Stock Over- || Develop-
Amount. | paces, C&scl‘\, teﬁ:l‘s. Wages. head. ment.
19—
June 18 8| 2 45
July 46| - 5 8| -| 3| 2of19f 7|| 17] 7| -
Aug. 82( 3] 5 34f16l10]| of13[11]| oju1] 6
Sept. 12} 1{10 siuful 1] -2 147]e
Oct. 5| - 189 9| 6|| 6si14] 8| 83| 7(10
Nov., 12] 4f 8 29(16| 2|| 97| 1] 5/| 138]16]11
Dec 40/17} 2 14| 7|| elt0] 2| 35| 5| 9|l 39 -| 8
| 19l1zy )| |14 7|| 3r2| 410]| 23| 1| || 302{15 8

COST SUMMARY-——MONTHLY POSTINGS FROM SUMMARY
260



LEDGER

Cost Detail Transfers. CREDITS.

Total, |{Sub| Heading. | Amount. {| Date. | Description. | Fol.| W.CP. Sale.
A | Alternator | 712| 5| 3
10{ 7|| B | Exciter 83(15| 3|
921 7! 3ji C | Regulrs. 59{14|10
136] 5| 8| D | Spare Arm | * 34| 5|11
80} 1| 8|| E | Drawings 23| 9| 7
338(17| 0J] F | Patterns 14 3| 8
277\18| 91i G | Tools 14(19( 4
122} 7|11}] X | Testing 19{19{ 7
1,048 8j10{| Y ?acking 80117} 2
= Z | Freight 4{18 3

1,048) 8110 Pee g & 1048) 8{1011,017| -

OF ABSTRACTS: DETAILS FROM COST LEDGER
261
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INDEX

ADMINISTRATION expenses, 8,
33, 115, 146

Advances, 90

Allocation of works expenses,
28, 30, 112, 121, 127, 140

Assembling, 189

Averages, 207

BAD debts, 115

Bakery, 145

Barth plan, 81

Baum multiple premium, 81

Bedaux wage plan, 82

Bin cards, 100, 105

Bleaching and finishing works,
38

Bonus schemes, 7, 79

Boots and shoes, 163
Budgetary control, 117-120, 196
Builder, 6, 59

Buildings record, 199
By-products, 38, 161

, valuation of, 39, 42, 162

CAPITAL outlay, 135, 157, 158

turnover, 205

Carriage, 115

Carriers, 5, 194

Chemical works, 5, 38

Clothing factories, 163

Coal, 30

Collieries, 5, 20

Component stores, 107

Confectionery, 145

Consumable stores, 101

Contract ledger, 62, 67

Contractors’ account, 5, 59

Cost control ledger, 260

Cost ledgers and cost sheets, 16,
21, 151

Cost office duties, 191

Cost premium system, 81

Cost prices, 103

Cost records and reports, 196

Costs, uses of, 4, 6, 172

DEecimAL time recording, 90

Defective work, 143

Definitions, 12

Departmental expense analysis,
119, 132, 202

costs, 5, 12, 25, 190, 202

17—(B.1765)

Departmental rates, 132
Depreciation, 14, 30, 199
Development, 161
Diagrams, 215

Diemer premium bonus, 81
Differential piece rate, 79
rates, 132

Direct expense, 12, 65
labour, 13, 130

— — material, 12
Discarded plant, 201
Discounts, 115
Distribution expense, 115, 146
Double entry, 68, 164
Drawings, 160

Dyeworks, 55

EFFICIENCY systems, 78, 83, 84

Electricity, 30, 121

generating station, 195

Emmerson efficiency system, 83

Engineering costs, 76

Establishment charges, 13, 33,

113

Estimates, 4, 181

Examination questions, 218

Expense apportionment, 30, 65,
112, 127, 146

control, 196

summaries, 118

Expense incidental, 14

Experimental work, 161

Extensions, 158

Facrory cost, 13

expense, 28, 113, 118, 127,
140

Financial accounts, 4, 16, 163

Finished goods accounts, 32, 168

Flat cost, 12

Flour mill, 5, 16, 17

Food-producing factories, 38

Forms, 237

Foundry accounts, 178

Furnaces, 144

Furniture trades, 163

GANTT bonus, 81

Gas, 42, 121
works account, 43
General expenses, 13, 115, 145

263



264

General management expense, 33
services, 122

—— works rate, 127, 136, 202
Glove factories, 163

Gross cost, 13

Guarantee and maintenance, 144

HaLsey bonus, 80
Heating, 30, 144
High wage plan, 79
Hosiery, 163

IDLE plant, 141, 20
—— time, 141
Indirect expense, 13
—— labour, 13
—— material, 13
—— stocks, 101, 102
Inspection, 114
Insurance, 121
Interest, 137

JoB costs, 12, 59, 190
Joiners, 72
Journal, uses of, 68, 165

LABOUR, 78

, engagement of, 87
-—— hours, 13, 130
Leaseholds, 200

MACHINE rates, 66, 133, 135, 143

Machinery and plant, 65, 67,
199, 200

Maintenance and guarantee, 144

Manufacturing account, 17, 168

cost, 13

Market prices, 103, 106

Mass production, 185

Master card, 181

Material, 18, 62, 95

—— account, 17

—— control card, 100

——— reconcihations, 108, 164

—— specification, 182

——— used return, 106

Maximum and minimum stock
control, 96

Merrick multiple plan, 79

Model forms, 237

Monthly balance sheet, 171

—— expense summary, 18, 171

Motor haulage, 194

production, 189

Multiple costs, 6, 12, 78, 162, 188

OBJECTS, 6, 172

MANUAL OF COST ACCOUNTS

Office oncost, 13, 119, 145

O1l mill, 5, 39

Oncost see OVERHEAD

Operating (working) costs, 5, 12,
193

shops, 124

Operation cost cards, 188

Ordering quantity, 96

Output bonus, 84

Output cost, 12, 16

Oven hours, 145

Overhead adjustment account,
168-9

—— methods, 13, 127

—— on capital outlay, 159

—— on repairs, 159

—— onwork in progress, 72, 154

—— rates, 129 .

suspense account, 155

Overtime, 114

PArkHURST efficiency bonus, 84
Part and drawing Nos., 154
Patterns, 160

Pay roll, 88

Petrol record, 194

Piece rates, 78, 87, 183

——— -work note, 89

Planning department, 95,101,182
Plant (contractors’), 65
maintenance, 101
records, 199, 200
Postings to cost ledger, 155
Pottery, 44

Power, 121, 135

Premium bonus, 78, 80
Presentation of results, 3
Prices, 103, 106

Pricing stores requisitions, 103
Priestman plan, 84

Prime cost, 12

Print works, § |

Printing trade, 163

Process cost card, 187

-—— costs, 12, 38

expenses, 38

Production, cost of, 13, 33
hours, 14

—— record, 197

—— units, 14

Productive hour method, 13, 130
services, 159

Profit on work 1n progress, 72
Profit-sharing schemes, 84
Progress office, 107, 184
Purchase routine 95




INDEX

QUANTITY sheet, 240

RAILWAYS, 5, 193

Rate fixing, 185

Rates, rent, etc., 30, 113
Reconciling accounts, 163, 169
Refineries, 38

Rental cost, 121, 135

Repairs, 117, 158

Repetition work, 185
Research, 161

Residual products, 39, 42, 162
Retail branches, 205
Revaluation, 201

Routine, 239

Rowan bonus, 80

Scrap, 161

Selling expenses, 33, 115, 145
Shop expenses, 116, 141, 201
—— overhead account, 169
rates, 132, 201
Single cost, 5, 12, 16
Sinking fund, 201
Spinning mills, 16, 48

Spoilt work, 101, 143, 161
Standard cost, 185, 190, 203
Standing expense, 14

—-— orders, 116, 117
Stationery, 121

Statistics, 206
Steam, 121
Steel works, 5, 21
Stint system, 81
Stock appropriation, 106
control 95
- —-— orders, 157, 186
records, 28

turnover, 108
Stocktaking, 104

Stores adjustment 105
—— issue note, 63

1ssues, 101

ledger, 29, 61, 97, 98, 256
, receipt of, 96
requisition, 245

265

Stores routine, 63, 96, 97
Sub-contracts. 65

TAYLOR bonus, 83

Terminal cost, 6, 12, 59

Test department, 160, 184

Tests, costing by means of,
48-49, 181, 203, 213

Textile factories, 16, 48

Timber, 106

Time allowances, 185

card, 247

rates, 78

--—— recording, 87

—— sheet, 59

Ton-mile, 5, 193

Tool shop, 125

Tools, jigs and dies, 160, 201

Tramways, 5, 193

Transfer summary. 27, 103

Turnover, capital, 205

, stock, 108

——, work-in-progress, 204

UNIT costing, 190
Units of cost, §

WAGESs records, 27, 59, 62, 87
Waiting time, 114
Warehousing overhead, 137
Waste, 161

Water, 121

Weaving mills, 51

Weekly summary, 213
Weighted average, 207
Weir bonus, 79
Work-in-progress, 14, 72
account, 170

expense, 13, 133, 147
——— 1n progress, turnover, 204
_— , valuation of, 28, 42
—— order, 101, 182

——— overhead, 13

routine, 180
turnover, 204
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