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Preface

It is now somewhat more than twenty years since the publica-
tion of the first edition of Mathematics of Accounting. Those
familiar with the original edition, and the revised edition ten years
later, will find that in the present revision the sequence of subjects
has been considerably changed; the treatment of some subjects
has been amplified; certain other subjects have been added. Some
problems have been changed; new problems and review problems
have been included.

Subjects new to Part 1 are: Factors and Multiples, Business
Insurance, and Payroll Records and Procedure. The chapter on
Graphs has been expanded to include Index Numbers.

Part 2 has been enlarged to include chapters on the following:
Permutations and Combinations, Probability, Probability and
Mortality, Life Annuities, Net Premiums, and Valuation of Life
Insurance Policies.

Algebraic formulas have been changed to conform to standard
usage, while arithmetical substitutions and detailed solutions have
been retained. Those desiring to work entirely from the tables in
the appendix will find table references in the detailed solutions.

Grateful recognition is here given to those who have taught
from the previous editions and who have responded withsugges-
tions for this revision.

ArtaUur B. Curtis
Joun H. Cooper
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CHAPTER(1)

Fundamental Processes and Short
Methods for the Accountant

Addition. Addition is the process of combining numbers of the
same denomination. Quantities of such unlike measures as dollars
and yards cannot be added ;but quantities like yards, feet, and inches
can be changed to like numbers and then added. Like numbers are
numbers that express the same kind of units. The sum is the
number resulting from adding two or more like numbers, and the
addends are the different numbers to be added.

Addition is the most fundamental of all numerical operations.
It is essential that the clerk, the businessman, and the accountant
be able to add with precision and rapidity. The ability to recog-
nize the sums of numbers instantly is acquired by constant practice
and careful study.

Drill tables. Practice adding the columns of numbers in the
following table until you can complete the operation in twenty-five
seconds, without error. State sums only; that is, do not repeat the
numbers to be added.

5
1

1
1

109,00
1o
oo o
[ Sl
I.N)Cn
1=3©
[ o)
~

[ ©
S
1o 0
Do ©

3
1

| =

| ©©
loves
o3
| Svon
I ©
10 W
[ =NV
100 ©
I &
IOve©
100 00
|~y 00

7
4

6 8

| — 3
|~

leo ©
FCYN
[FSEN
—_

los oc
oo
loo oo
1o~

8
5

Do
—

78
3421 1

Practice stating the sums of the following columns of numbers
until you can do all of them correctly in less than two and a half

minutes.

3423433557605 233538
2 2233323323322 23 2
4586 445760985485738

[Drill table continued on next page.]
3



4 FUNDAMENTAL PROCESSES AND SHORT METHODS
7

5 6 7 2 3 2
4 31 22 2
6680976
4 5 8 4 9 6
4 4 3 2 1 2
7598097
6 7 4 5 7 5
5 4 2 2 6 4
6 769K
9 5 8 8 6 4
8,2 8 6 3 3
989975
7 6 7 4 7 5
4 4 3 1 4 6
8780909
7 8 8 7 9 6
3 4 5 5 3 6
9 98799

Streamline addition.

ok xao

Drill table.

1= O G 3o W
IS0 © S W Tt

10 >

(el

13—~

1 o e

oo

|

130 &

|2 O3 1owo SN On

1O v =3

IESFCEN

XS XL X hx [ONW oo

[Je i =rlier)

ot
N e

1O QO W [K=2 RV VRN

1O — o

130 s> W=

[BE=JEN fo's)

I
(RS N
[T OIS
I® o
1o o o
oo o
1O

=3 O O
[ I
13C = 0
1O N
100 W O
=1 SN
100 W ¢

o w o
loveo w
RS ECINS
1O =~
1o w w
1O ©
10 = &

190 v e
1w o
10 <1~
1o vt~
12 =3
N~
1o o

I o ot
I~~~
1O e
1© T
[0 et
e o
1O — o

1o w©
16 v =g
los b0 o
|~ g8~
190 & s
[ S
| =3 Ot &

Omit unnecessary words: that is, do not
name the number to be added; name only the sum.

oW SN

W ONILD

100 O 00 T S ¢© ~a

OIS

Combinations whose sum is 10.
numbers whose sum is 10 are of frequent occurrence. When these
combinations are recognized, addition may be shortened by adding

such combinations as 10.

18 3 5
4.7 2 8§
8 6 7 1
6 9 6 3
2 4 9 9
5 7 4 6
7531

In the example at the left, a common way of adding would be (com-
mencing at the top): 5 and 7 are 12, 12 and 8 are 20, 20 and 4 are 24,
and so forth. Instead of adding in this manner, proceed to the answer
by saying (mentally), ‘12, 20, 24, 27, 29, 38.”

Combinations of two or more



FUNDAMENTAL PROCESSES AND SHORT METHODS 5

4 In this example, the addition may be performed as follows: (com-
7) mencing at the top) 14, 16, 21, 30, 40.
3 Or, it may be added in this manner: 11, 21, 30, 40.
2 Do not try to form combinations. Unless they are instantly recog-
5 nized, add the numbers in the regular manner.
9
5
]
2
40

Drill table.

7 3.5 3 2.6 4.1 9 2
2 5 6.8 3)9 275 8. 7
1 6 2 2 5 504.9.7 4
54 77 4 447 8 3 5§
6.9 1 631/53061
4 8 4,3 777.3 7 3 7
9 2 8 1 5\8.2 6}t 5
8 7 2.8 2\)2}—654)25
2 4573982509

Adding where the same number is repeated many times. In
obtaining averages, in adding statistics, and in other work involv-
ing addition, often the same number is repeated many times. Use
multiplication to save time in adding.

724 In this example, 7 occurs four times and 6 occurs three times in the
785 third column. The sum of the third column may be found as follows:
773 Carried 4
748 4 X7 28
696 3X6 18
687 30
679 ‘
5092 "

5

The work is actually performéa/lmental]y thus: 4 (28) 32, (18)
50. Where the columns are long, a side calculation may be

necessary.
Drill table.

1\) 5 ‘\@ ] Lg‘i ‘\lj

68 284 '34.86 23.56 48.34 ‘71 53
63 273 33.75 23.95 47.56 72.37
64 281 32 86 24.72 39 8 72 48
67 311 31.29 2531 38.64. 69 95.
59 314 34 36 26 54 45 58. 6% 83
54 321 32.75 3172 3995 68 44

318 33. 95 32.69 42.74 67.93
56 hg 36. 33 47 38.56 71.59

TR A.ar. NPT YT




6 FUNDAMENTAL PROCESSES AND SHORT METHODS

Group addition. The most practical method of adding is to
group or combine two or more figures mentally, and to name

results only.
Mental Steps

5 Instead of saying, “5 and

4 9 4 are 9, and 7 are 16, and 3

7 are 19, and 8 are 27, and 6

3 10 19 are 33, and 1 are 34, and 2 are

8 36,” simply think, “9, 19,

6 14 33 33, 36.”

1

2 3 36 iy

36 55
. A

Drxll{te‘xvt)l’e;. 4,{’/() - § A IO v Y e 1T (s I

(S./4853‘7’,33RG4573187429
36 52 487 63 257639 3847
73 6 2 9 84 67 4576 2 46974
716 35 875 3 25 9738406827
8 2 4.8 3 7 4 6.5 4,9 7 6 3 5 87 3 6
38 6 2 47 8 635 86 3 476 2 48
5737358 2.37¢6 3486 23159
4 37 4 2798 6 4.76 483 95821
55 9 9863677775342 173
;lk_‘_\__;v_________,___

Addition of two columns at a time. Two columns of figures may
be added at the same time, as shown in the following illustration:

Mental Steps Ezxplanation
56  Tens Units Tens Units
28 (1) 76 (2) &4 (1) 56and20= 76 (2) 76and8 = &4
43 (3) 124 (4) 127 (3) 84and 40 = 124 (4) 124 and 3 = 127
21 (6) 147 (6) 148 (5) 127 and 20 = 147 (6) 147 and | = 148
148 %

Drill table. . ( v o\ s 1 S
79 §2 24 37 65 39 28 28
48 84 33 44 81 58 39 59
81 95 46 53 42 48 23 86.
13 83 52 66 73 73 37 63-

212 5 a0 wi 7o

Recording adéi}:/ion‘fgy‘ c‘golumtblvs.ﬁccom:tants are subject to
interruptions, but the time required to re-add a column of figures
for the purpose of picking up the carrving figure may be saved if
the total of each column is recorded separately. The separate
column totals are also convenient to use in checking the work; for
instance, if in a final summary of additions there is an error of
$100.00, the hundreds’ columns of the subtotals may be verified
quickly without the necessity of re-adding all the columns.



FUNDAMENTAL PROCESSES AND SHOR1 METHODS 7
Exampie—Method 1 Example—Method 2 Example—Method 3 -

4572 4572 4572
3986 3986 3986
2173 2173 2173
5911 5911 5911
2765 2765 2765
4937 4937 4937
24 24 24

32 34 34
40 43 43
20 24 24
24344 24344

Ezplanation 1. Add each column separately, setting the sums one place to
the left, as in the example. After the last column has been added, add the
individual sums in regular order; that is, from right to left.

Explanation 2. In Method 2, a little time is saved by adding to each column
the number carried from the column at the right.

Ezxplanation 3. Method 3 differs from Method 2 in the writing of the columns’
sums. It is somewhat easier to write the sums one bhelow the other. This
cannot be done in Method 1 because carrying figures are not used, and another
step is required to complete the answer: that is, finding the grand total of the
units, tens, hundreds, and so forth.

A modification of the third method is useful in adding columns of dollars
and cents.

$ 644 22 The total, $4,062.08, is obtained by adding each column sepa-
821 94 rately as explained under Method 3. The computation will
314 26 appear as follows, the purpose of the horizontal lines being to

712 84 separate cents from dollars, and hundreds from thousands.
976 .54
592 28

$4,062 08

Sum of the first column........................ e 28
Sum of the second column, 28 plus 2, carrying number . .. 30
Sum of the third column, 19 plus 3, carrying number ........ 22
Sum of the fourth column, 24 plus 2, carrying number . . 26
Sum of the fifth column, 38 plus 2, carrying number ........ 40
As there are no more columns, write the carrying number. . ... 4

The total, $4,062.08, is obtained by reading the numbers at the right, com-
mencing at the bottom.

/ -~ Problems

] 4 -
Ll 2 4 é?\/, 6. 7. s
1575273 5126 7952 1395 N6ss $367 08 8786 42 408 57
/2191 8497 2975 2764 4932. 421.74 518 49 822 56
_,y 8437 7934 8675 8351 7563 281.34 946,72 753 86
I 3426 9783 8437 6248 2898 633 46 881,92 629.75
g 7139 9126 2975 5347 6598 855.91 542-37  367.43
507895 8751 3826 4586 8877 769 25 787.66 521.54
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Practice Problems

Average weekly earnings from payroll reports

Pl -
Lh 2 i3 4 y"a.) 6. - 8.
3320 3572 3085 33.20 28 28 37 61 22.53 23.25
25.13 29 88 21.99 3572 28 24 29.97 3562 3525
37.41 39 24 3531 42 28 22 61 31.36 16.22 32 18
31 65 33 47 28 89 31.56 21 46 21.34 31.91 37 17
31.40 35.29 27.89 29.82 23.91 33.34 14.16 35 99
22 93 23.22 19.11 37.33 22 41 31.78 27.14 36 66
32.16 33.49 19.15 28 97 17 99 34 73 31 62 35 96
26 37 28 34 18.96. 54.61 25 21 26 74 33 84 37 37
36 52- 33.64 30.73° 39 06 33.26 22 88 30 89 18.17
32 05.34 60 30.70 28.29 28 72 28 09 39 04 29 64
32 58, 26 49 18.95 26 87 19 49 28 20 15 76 15 82
23 60 28.81 33.45 27.01 18.64 20 80 20 87 - 29 87
23 44 37.92 31 60 39.52 37.12 37 53 38 72 27 84
36 37 41.54 30 417 41.86 31.04 28 94 37.16, 36 83
Tabulation of advertlsmg‘l/lneage. o
7qel 10 Gl 120 <18 14 O XS 16.
P 26,228 29,207 22,107 14,849 10,049 57,104 13,022 10,755
2 13818 17,588 15,977-11,066 14,745 71,075 15223 16,850
5 27,122- 28,267 39,082" 36,021 8,562 119,035 17,058 15573
4 17,077 15095 9,644 7,888 5575 28,857 18,048 10,259
g 32,094 36,072 23,449 19,634 12,376 39,190 26,174 19,635
v 32,936 32,835 18,930 15,033 2,175 16,085 28,169 24,572
) 21,499 18,116 46,520 43,778 7,53t 15,484 14,949 15,057
y 20,655 24,004 25140 19,271 8,650 28,192 24,478 -19,445
¢, 22,338 10365 8015° 13.412 15530 14711 22175 24.493
¢ 13,412 60,475 38,795 93,323 23,680 22,865 23,680 37,335
Addition of dollars and cents, irregular items.
/
3@ 18. 14" 20. g 22.
' 1 10 86.35 209.80 45.40 6.35 1,955.05
4 52.67 44.82 34 20 ' 52 67 531.03
s }0 7 44 00 37.45 28 66 42 57 442 .85
(1. 50.05 208.33 127.29° 135 68 208 33 2,148 74
7 1,275.48 394.68 4,151.36 -945 21 878 52° 30,149 39
260.73 64.72 24.94 - 2.72 11l 56 112 64
7.81 6.29 .72 118.61 6 46 509.74
78.13 27.33 71.97 75 44.77 27.02
2.50 .62 12.09 32.49 .69 153 07
111 82 27.65 .35° 8.58 307 1,512.34
29.53 7.33 160.31 33 55 70 63 1,002.90
54.53. 16.29 45 150 8 45 5 37 282 51
15.36- 4.59 128.60 24.85 35.15 66 66
147 62 111 52 41.51. 138.34 9.98 146.43
527 59.68 46. 43' 92.54 214.34 641 .51
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Practical applications. In the following problems will be found
examples of business records requiring addition for the completion
of the record.

Problem 1

In this problem, cash register tapes provided the source of the entries on
Form 1. As the sales were registered, the classification was imprinted on the
tape. At the end of the day, the classified items appearing on the tape were
accumulated on Form 1, and the totals transferred to Form 2. At the end of
the week, Form 2 was added; at the end of the month, the weekly totals were
accumulated to monthly totals. Thus, sales for the month were analyzed by
departments or classes.

Add the columns on Form 1 (Saturday’s sales), transfer the totals to Form 2,
and find the total sales for the week.

Form 1
. N _— Own Patent Toilet
Candy Cigars Soda Drugs Remedies | Medicines | Articles
[ § — N~
3y .10 .10 .45 75 1.25 .35
1.25 .25 .15 1.64 .45 .50 1.15
.80 15 .20 10 15 1 50 .80
45 - .25 .45 .75 1.25 .89 2.65
75 .50 .10 1 50 .90 33 .75
90 2. .50 1.75 1..65 2.35 1.85
- . . ' PN == _“ P
“1,(3\"{) /,'! /;LJ“\‘ %‘/\ j‘/,“ é v ‘7;{,‘)

Form 2

Own Patent

Day | Candy | Cigars | Soda | Drugs | Reme- | Medi-

dies cines
12

Toilet

Articles Totals

‘v

Ty e ‘T—“‘*M" 3y
Mon. | 12 65 | 19 15 | 3 95 | 27.63 18 [¢985 | 5.00 | .5241

3
Tues. 850 | 16.10 | 6 80 | 33 98 | 2.47 | 12.20 365 .5370
Wed. 1125 875(450]15.20 | 175 2 55 10.45 | _.S9.45]
Thurs. 965 | 425|255 765 285 4 86 4.63 | .Y
Fri. 10 35| 5.55 | 3.75 | 12.84 | 3.68 | 5.49 3.85 | .14

Sat. | 450 | 0:5D| LT put@ | L8| Lsa | P53 37
SIAC | saa | 228 (BWH | e | M | 508 (23519

Form 2 is self-proving—that is, the sum of the daily totals must equal the
sum of the departmental or classification totals.

Problem 2

The “peg board” is used for accumulating numbers having to do with many
kinds of information. The numbers are entered on narrow forms which are
attached to the “peg board.” The forms are held in place and cross extension
as well as “footings’ are thus permitted.
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S O @) 0] (0] (0] (0] O (0] (@] (o]
5 SAL{ES;AN SA'L?E?"MAN SA}FS;MN SAL’ES}AAN ;2&":?«%&%
| OATE Y77 /ys | ONTE %3 /e | OATE %/, /s | DATE %/ /4o | DATE
—_—
— 124.57 577.23 34750 237.5/ —
4#72.3/ 123. 45 5474/ +62.34
%557 &7//7 359.3¢4 326.49)
273./4 372.45 /35.67 F5762
72443 %3¢ 49 5624/ 3/4.44

In the following example, this arrangement is used to accumulate total
departmental sales made by a salesman.

Salesman  Salesman  Salesman  Salesman  Salesman

R. F. R. F. R. F. R. F. R. F. Total Sales  Dept.
Date 4/2 [ Prg 43 Dgag 4/4 ng 4/5  Hatg 4/6

128 57 '587.23 158 7237 51 1637 82 . 1
645.39 321.69 12'3 63 563 85 495 71 2
362 45 847 .86 219 23 149 27 826 45 3
472 31 123.45 H47 81 462 38 718 26 4

45 97 671.17 359 34 326 49 534 58 5
273.14 372 45 135 67 857 62 149 17 6
928,63 436 49 569 381 318 4.% 529 32 7

wse o SRS U AT ey )

(a) Tind the total of each day’s sales.
(b) Find the total sales for each department.

The answer in the lower right corner proves the work.

Subtraction. Subtraction is the process of finding the differ-
ence between two like numbers. The minuend is the number to be
diminished, and the subtrahend is the number to be taken from the
minuend. -

Addition and subtraction are closely related. Subtraction by
adding is the method used by the expert cashier and by money
changers. The “making change’ method of subtraction consists
in adding to the amount of the purchase enough to make the sum
equal to the amount tendered in payment.

Example

Y buys groceries to the value of $1.34 and gives the cashier two one-dollar
bills in payment. How much change should he receive?
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Solution

The cashier in making change may return to ¥ a penny, a nickel, a dime,
and a half dollar, saying: “$1.34, 35, 40, 50, $2.00,” which means $1.34 + .01
= $1.35; $1.35 + .05 = $1.40; $1.40 4 .10 = $1.50; and $1.50 4 .50 = $2.00.
Other coins than those mentioned may be returned by the cashier, but it is
customary to make change in the largest coins possible.

Exercise

As the cashier, make change, using the largest denominations possible,
assuming the following purchases were made and two one-dollar biils were offered
in payment.

1. $1.44 6. $1.64 9. $1.17 13. $1.43
2. 1.67 6. 1.32 10. 1.29 14, 1.38
3. 1.27 7. 1.82 11, 1.54 16. 1.49
4 141 8 1.11 12, 1.56 16. 1.05

Avoid errors. Many errors in subtraction are made in borrow-
ing from the next higher order. When that order is reached, it is
r.ot uncommon to overlook the fact that borrowing has taken place.
Errors of this kind can be avoided by changing subtraction to the
process of addition; that is, by adding to the subtrahend the num-
ber required to make the subtrahend equal to the minuend.

Explanation. Instead of thinking, “7 from 16 is 9,” think, “7 + 9 = 16.”
Write the 9. Add 1, the digit carried over, to the

8, making 9. 9+ 8 = 17. Write 8, and add 1, . Example
the digit carried over, to 1, making 2. 2+ 0 = 2. Minuend ........ 8276
Write 0. 345 = 8. Write 5. Answer: 5,089. Subtrahend...... 3187
Difference........ 5089
Problems
1. 9574 2. 7436 3. 6175 4. 8147 6. 6328 6. 5317
5886 3569 2897 4368 2549 3428

Difference between a given minuend and several subtrahends.
In instances similar to the following example, the final result can
be found in one operation by the application of the foregoing

method of subtraction.
Example

From a fund of $3,456, the following disbursements were made: $594, $375,
and $286. What was the balance left in the fund?

Explanation. Write the problem as shown in the solution. Begin at the
right, and add the units’ column of subtrahends, (6 + 5 4 4), adding (and
setting down) enough (in this instance, 1) to make the units’ figure .
of the sum the same as the units’ figure of the minuend. Add the  Sotution
tens’ column of the subtrahends, including the carrying figure, 33,456
(1 + 8+ 7+ 9), adding (and setting down) enough (in this in- 594
stance, 0) to make the tens’ figure of the sum equal the tens’ figure 375
of the minuend. Add the hundreds’ column of the subtrahends, 286
including the carrying figure, (2 4 2 4+ 3 + 5), adding (and setting $2,201
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down) enough (in this instance, 2) to make the hundreds’ figure of the minuend.
To the carrying figure, 1, add enough (in this case, 2) to make the thousands’
figure of the minuend; set down 2.

Problems
1. $1,562 2. $2,756 28 3. $5,987 4. $4,875 6. $2,975
437 52.70 235 365 762
122 7 55 789 1,529 194
254 528 75 1,526 284 275

Balancing an account. In most cases, inspection will tell which
side of the account is the greater in amount. Add the larger side,
and put the same footing on the smaller side, leaving space for the
balance; then add from the top downward, ~upplyving the figures
necessary to make the column total equal to the footing previously
placed there.

Example
Debits Credits
$ 1,956.18 $ 134.26
3,452 75 258 19
289.34 764 83
5,726.31 2,375 94
Balance, 7,891 36 £
$11,424 58 $11,424 .58

Explanation. The balance, $7,891.36, was found as follows: Inspection
showed the debit side to be the larger in amount. It was therefore added, and
the footing of the account, $11,424.58, was placed under both debit and credit
columns. The first order of the credits—that is, the cents-—adds_ to 22. Insert
6 to make 28. With 2, the digit carried over, the second order, the dimes, adds
to 22. Insert 3 to make 25. The third order, the dollars, with the digit carried
over, adds to 23. Insert 1 to make 24. The fourth order, the tens of dollars,
with the digit carried over, adds to 23. Insert 9 to make 32. The fifth order,
the hundreds of dollars, with the digit carried over, adds to 16. Insert 8 to
make 24. The sixth order, the thousands of dollars, with the digit carried over,
adds to 4. Insert 7 to make 11.

Problems
1. Debits Credits 2. Debits Credits 3. Debits Credits
$856.73 $298.56 $725 14 $1,356.17 $3,586.28 $ 591.18
345 96 264.39 239 51 691 35 192.75 2,751.26
298.85 6.15 64.28 256 .38 384 72 185.35
142 31 .. . 75.19 265 54 ...

v Complement method. The complement of a number is the
difference between that number and the unit of a next higher order
Thus, the complement of 6 is 4; the complement of 8 is 2; and the
complement of 68 is 32.

If, in subtracting a number less than 10 from a given number,
its complement is added, the result will be 10 too large. If two
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complements are added, the result will be 20 too large; and if three
complements are added, the result will be 30 too large.

To find the sum of a column containing numbers to be sub-
tracted, add the complements of the subtractive items, and from
the sum of each order deduct as many tens as there are subtractive
items in the order.

Example

A practical application of the complement method of subtraction is that of
finding the net increase in a statistical record such as the following:

Sales Sales Increase
Dept. This Mo. Last Mo. Decrease*
1 $ 427 95 $ 346 29 $ 81 66

2 515 86 457 75 58 11
3 395 57 385.86 9.71
4 402.75 416 87 14 12*

$1,742.13  $1,606.77  $135.36
Solution

The difference between the sales this month and the sales last month for
each department is shown as an increase or a decrease. The difference between
the total sales this month and the total sales last month is $135.36. To prove
that the departmental increases and decrease are correct, add the third column,
beginning at the top and adding downward, using the complement each time
on the last number. Thus, 8 and 8 are 16; write 6, and drop the 10, as one
complement was added and the answer is 10 too large. 14 and 9 are 23; write 3
and carry 10, dropping one 10. 19 and 6 are 25; write 5 and carry 1, again
dropping one 10. 14 and 9 are 23; write 13, dropping one 10 as before.

Example Solution
Find the net increase of the fol- In this problem there are four
lowing items: items showing decreases; therefore,
each time a complement is added, the
I'ncrease final result will be 10 too large, and
Decrease* in this case, the final result will be 40
15 60 too large, so 40 is deducted each time.
4 51* Begin at the top and add downward:
17 20 9 (comp.), 15, 23 (comp. was 8), 30,
61 96 31, 37, 46, 51, subtract 40, write 1
29 00 and carry 1.
8 62* Now the next column. 7 (6and 1),
124 20 12, 14, 23, 27, 29, 33, 35, 38, 41, 45,
59 40 54, 60, subtract 40, write 0 and
89 83* carry 2. Next column, 7, 13, 20, 21,
199.30 30, 32, 36, 45, 46, 55, 62, 64, 68, 70,
113 79* subtract 40, write 0 and carry 3.
132 46 Adding the tens: 4 (1 and 3 car-
34.99 ried), 5, 11, 13, 15, 20, 22, 31, 40, 43,
122.65 46, 48, but subtract 20 as only two
580.01 complements were used, write 8 and

carry 2, The complement 10 may be
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added each time there is no item, making the answer 68, then subtract 40, leaving
28 as before. Remember, subtract as many 10’s as there are complements added.

Finally the hundreds’ column. There are but five items in this column;
therefore, with the 2 carried, proceed as follows: 3, 4, 13, 15, subtract 10 (only one
eomplement was added) and write 5. Answer: 580.01.

Problems

The items to be subtracted are marked (*) in Problems 1 and 2.

1. $58 10 2. $122 65 3. $48.75 Gain 4. $20 25 Gain
19 66 175 50 31.25 Gain 4.50 Loss
45 55 89 8K’* 3.20 Loss 41 50 Gain
77 28 17 20 65.50 Gain 28 45 Gain
9 OL* 1 48 15.25 Loss 38 47 Gain
16.11 8 62* 16.38 Gain 12 34 Loss
14 12* 36 95 26 65 Gain 49 82 Gain

Subtracting on an adding machine. If increase or decrease
columns are being verified on an adding machine that does not have
a direct subtraction device, add the complements of the numbers
to be subtracted.

To subtract $219.48, set-780.52 on the keyboard and strike all
nines to the left of the number; and to subtract $102.79, set 897.21
and strike all nines to the left of the number. Striking of the
nines eliminates from the totalizers the number 1 that would
otherwise be included in the answer.

Practical problems. In the following problems, both addition
and subtraction have to be performed in order to complete the
records.

Problem 1

This problem illustrates a section of a twelve-month moving-average schedule
used in cost accounting and other cumulative work. Assuming that twelve
months covers a cycle of business changes due to seasonal variations, and so
forth, the moving twelve months’ total provides a fairly reliable amount for
comparative purposes.

The earliest month’s results are subtracted from the twelve months’ total
and the current month’s results are added, making a current twelve-month
accumulation. The record is self-proving.

Dept. 1 " Dept. 2 Dept. 3 Dept. 4 Total

Total, 12/31/43.. $125,275.93 $56,472.29 $4,207.23 $7,200.49 ... .
Deduct Jan., 1943 9,495.79 4,907.63 368.80 502.50

Add Jan., 1944...  8,805.67  4,480.25  358.79  588.79
12 mos. totals. ... oo . .

Deduct Feb., 1943 8,933.07  4,093.19  293.67  496.68
Add Feb.,1944... 903348  4,123.97 23580  517.90
12 mos. totals. ... o it e .
DeductMar., 1943 10854.92  4837.07  331.04  480.00
Add Mar., 1944.. 858837  4001.18 33417  521.72
12 mos. totals. . oo B
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Problem 2
From the following sales record, find the increase or decrease in sales by
departments.
COMPARATIVE SALES RECORD
Increase or
Dept. No. February, 2nd Year February, 1st Year ~ Decreaset
1........ $ 7,134.95 $ 6,834.79
2. .. 6,225 19 5,764 87
3. 7,934 97 8,375 16
4........ 6,354.76 5,986 35 ...
L5 F 3,695.15 3,756 89 ..
6...... 9,767 98 9,475 18
7o .. 8,567 39 8,467.57 ..
8..... 5,607 18 4,865 84
9........ 11,365 39 10,785 65
10 ....... 14,572 86 13,764 16
Total. .. ...

Problem 3

A daily business record may be prepared from cash register totals and other

information.

With the aid of the amounts given, complete the record for the

day. Some of the sections contain items that are needed to complete other

sections.

Cash Receipts

Sales

Cash Paid Out

Rec’d. on Acc’'t. $234 56 Cash Sales... $............ For Stock...... $ 85 42
Other Receipts. 59 32  Credit Sales. . 152.35 For Expenses.. 19 56
Cash Sales. .. .. 497.85 Personal....... 27.50

Deposit........ 652.80
Total Receipts.. .. Total Sales... ... Total... ..... ...

Cash on Hand

Bank Account

Accounts Recetvable

Opening Balance $250.75 Bal. for'd.... $2,872.63 Bal. for'd...... $481.52
Receipts ...... e Today’s Dep . Credit Sales.... ...
Total ....... . Total... . .. . Total.... ..... ...
Paid Out ...... .. Today’s Cks.. 175.32 Rec’d.onAcet. ...
Closing balance. ........... Balance...... ... Balance.. ..... ...

Accounts Payable

Cash Sales Summary

Credit Sales Summary

Bal. for'd...... $315.20 Total for'd... $2,542.75 Total for'd..... $638.47
Invoices Today. 262.35 Today’s Cash Today’s Credit
Total.......... . Sales.. . Sales........ ...
Paid Today.... 136.57 Total to for- Totalto forward ... ..
Balance........ ... ward. .. ... el

Problem 4

In the following table of Gross Profits by Departments, add the Goods on

Hand, March 1, Ist Year, to the Purchases for the Year, and from this sum
subtract the Goods on Hand, March 1, 2nd Year. This gives the Cost of Goods
Sold. The operation should be performed without transferring any of the
figures. Use the complements of the numbers in the column Goods on Hand,
March 1, 2nd Year.
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The difference between the Cost of Goods Sold and the Sales will give the
Profit or Loss.

To verify the work, add all the columns, and deal with the totals in the same
way as with the figures for the departments. The difference between the total
Cost of Goods Sold column and the Sales column should equal the difference
between the Profit and the Loss columns, showing the Net Profit of the ten
departments for the year.

GROSS PROFITS BY DEPARTMENTS

Goods Goods
On ITand  Purchases On Hand  Cost of
March 1,  for the March 1, Goods

Dept.  1st Year Year 2nd Year  Sold Sales  Profit  Loss
1 $3,475 86 $ 9,846 37 $2,347 11 ... $12,678 92 . .
2 1,357.10 6,725 40 1,475 86 . 6,183
3 3,276 84 10,326 85 3,827 84 ... 8,207 6:

4 5,475.90 11,176 98 5,874 13 ... 13,586

5 4,276 83 9798 34 4,207 16 . 10,508

6 3,785 47  8376.41 3,648 8,756

7 2,08 17 9386 57 3,014 8,064 8!

8  3,275.83 8,724 18 2817 9,575

9 2,976 95 9,543 34 2734 10,789
12,756

10 3,532 25 10,217 60 3,375
Footings ... .. ... ... . .. .

Multiplication. Multiplication is a short process of addition;
that is, a number is to be taken as an addend a given number of
times.

How many bushels of grain are in three bins each containing
146 bu.?

Addition Multiplication B
146 146
146 3
146 438
438

Multiplication involves three numbers, the multiplicand (the
number to be repeated, 14}6); the multiplier (the number showing
the number of repetitions, 3); and the product (the number show-
ing the result, 438).

The multiplicand and the product are always like numbers.
146 bushels multiplied by 3 equals 438 bushels.

Probiems

1. What is the cost of 640 acres of land at $42.50 an acre?
2. How many minutes are there in an ordinary year?

) 3. A barrel of flour contains 196 pounds. What is the weight of flour nroduced
in one day by a mill that produces 375 barrels?
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4. Sound travels about 1,120 feet in a second. How far will it travel in
15 seconds?

6. How many peaches are in 12 crates, if there are 84 peaches in each crate?

Accuracy and speed in multiplication depend largely upon a
thorough mastery of the multiplication tables. 'Tables previously
learned should be reviewed. Continue with frequent drills on
combinations up to 25 X 25. The following table of multiples
from 12 X 12 to 25 X 25 is given for reference and drill.  Tables
of multiples prepared in this manner facilitate the work of pay roll
extension, inventory extension, billing, and so forth.

TABLE OF MULTIPLES

13 14 16 16 17 18 19 20 21 22 23 24
12 (144 D156 168 180 192 204 216 228 240 252 264 276 288 (300
13 169 182 195 208 221 234 247 260 273 286 299 312 325

14 168 182 196 210 224 238 252 266 280 294 308 322 336 350
16 180 195 210 225 240 255 270 ;285 300 315 330 345 360 375
16 192 208 224 240 256 272 288 304 320 336 352 368 384 400
17 204 221 238 255 272 289 306 323 340 357 374 391 408 425
18 216 234 252 270 288 306 24£>342 360 378 396 414 432 450
19 228 247 266 285 304 323 361 380 399 418 437 456 475
20 240 260 280 300 320 340 300 380 400 420 440 460 480 500
21 252 273 294 315 336 357 378 399 420 441 462 483 504 525
22 264 286 308 330 352 374 396 418 440 462 484 506 528 550
23 276 299 322 345 368 391 414 437 460 483 506 529 552 575
288 . 312 336 360 384 408 432 456 480 504 528 552 576 600
25(l300 7825 350 375 400 425 450 475 500 525 550 575 600 625

Contractions in multiplication. Contractions in multiplication

may often be made by observing the peculiarities of the multiplier

and the multiplicand and calling into use factors, multiples,
complements, supplements, reciprocals, aliquots, and the like.

To multiply by factors of the multiplier. The ordinary method
and the shorter method of multiplying by factors are shown in the
following example. Observe that in the ordinary method there
are two multiplications and an addition, while in the shorter
method there are only two multiplications.

Example
Multiply 567 by 27.
Solution
Ordinary Method Shorter Method
567 567 27 =9X3

27 9

3969 5103

1134 3

15309 15309
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Problems
Multiply:
1. 4,584 by 64. 3. 1,459 by 35. 5. 8,756 by 42.
2. 8,359 by 54. 4. 2,684 by 27. 6. 6,123 by 45.

To multiply when a part of the multiplier is a factor or multiple
of another part.

Example

Multiply 34,768 by 488.
Solution

34768

488

278144 product by 8
16688640 product of 60 times product by 8

16966784
Problems
Multiply:
1. 45,692 by 549. 3. 21,347 by 497. 6. 84,123 by 248,
2. 49,871 by 648. 4. 33,546 by 355. 6. 13,456 by 153.

To multiply a number of two figures by 11. Observation of the
ordinary method shows that, in the answer, the sum of the two
digits is written between the two digits.

Ordinary Method Shorter Method
54 54
11 I
54 594
54
594

When the sum of the two digits is 10 or more, 1 must be carried
to the digit at the left; for example, 64 X 11 = 704, and 93 X 11
= 1,023.

To multiply any number by 11. Observation of the ordinary
method shows that, in the answer, the units’ digit of the multipli-
cand is the units’ digit of the product; that the tens’ digit of the
product is the sum of the units’ digit and the tens’ digit of the
multiplicand ; that the hundreds’ digit of the product is the sum of
the tens’ digit and the hundreds’ digit of the multiplicand; and so
on. When the sum of two digits is 10 or more, 1 must be carried.

Ordinary Method Shorter Method
8937 8937
11 R
8937 98307
8937

98307
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Multiplying by 256. Annex two ciphers to the multiplicand,
and divide by 4.

Example
Multiply 7,562 by 25.
Solution
4)756200
189050
Problems
Multiply each of the following by 25:
1. 3,874.00 2. 3,948. 3. 7,081, 4. 5,420,

Multiplying by 16. Annex a cipher to the multiplicand, and
increase the result by one-half of the multiplicand.

Example
Multiply 8,435 by 15.
Solution
84350
42175
126525

Problems
Multiply each of the following by 15:
1. 7,432. 2. 8,397. 3. 3,926. 4. 9,536.

Multiplying numbers ending with ciphers. Multiply the sig-
nificant figures in each number, and to the product annex as many
ciphers as there are final ciphers in both the multiplier and the
multiplicand.

Example
Multiply 756,000 by 4,200.
Solution
756
42
317520000

Annex five ciphers. Answer: 3,175,200,000.

Problems
Multiply: -
1. 325,000 by 2,300. 3. 24,100 by 4,200.
2. 370 by 480. 4, 8,300 by 2,100.

Multiplication by numbers near 100, as 98, 97, 96, and so forth,
and by numbers near 1,000, as 997, 996, and so forth. This
method is of value in finding the net proceeds of some amount less
2%, 3%, and so forth, and also in many other situations.
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Example
Multiply 3,247 by 97.

Solution

Multiply the number by 100, and subtract 3 times the number.

324,700 = 3,247 X 100
9,741 = 3,247 X 3

314,959 = 3,247 X 97

Multiplication by a number near 1,000 is accomplished in the
same manner by multiplying by 1,000 instead of by 100.

Problems
Multiply:

1. 2459 hy 98. 2. 7,318 by 97. 3. 5438 by 96. 4. S,752 by 95.

Multiplication of two numbers each near 100, 1,000, and so
forth. Products of numbers in this class may be calculated
mentally.

Example

Multiply 96 by 98.

Explanation. Step 1. Multiply the complements of the two numbers, and
if the product occupies units’ place only, prefix a cipher.

Result, 08. Solution
Step 2. Subtract the complement of one number Complement
from the other number, and write the result at the left 96 4
of the result in Step 1. The complement of either num- N 9
ber subtracted from the other number leaves the same 9408
remainder; as, 96 — 2 or 98 — 4 each equals 94.  Answer: '
9,408.
Example
Multiply 92 by 88.
Solution
Complement
92 8
88 12
8096

Ezxplanation. The product of the complements is 96, the last two figures of
the answer. 88 — X or 92 — 12 = 80, the first two figures of the answer.
Answer: 8,0906.

Example
Multiply 996 by 988.
Solution
Complement

996 4
988 12

984,048
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Ezxplanation. When numbers near 1,000 are multiplied, ciphers are prefixed
Lo the product of the complements, so that the product occupies three places.

Problems
Multiply:

1. 97 by 96. 2. 88 by 98. 3. 995 by 992. 4. 997 hy 994.

Multiplying by numbers a little larger than 100, as 101, 102,
and so forth. Annex two ciphers to the multiplicand, and to this
add the product of the multiplicand and the units’ figure of the
multiplier. Annex three ciphers for multipliers over 1,000.

Example
Multiply 3,475 by 104.
Solution

347500
13900 (4 X 3,475)

Problems
Multiply:
1. 2875 by 102. 2. 3,496 by 105. 3. 2,972 by 1,004. 4. 4,568 by 1,006.

Multiplication of two numbers each a little more than 100. To
the sum of the numbers (omitting one digit in the hundreds’
column), annex two ciphers, and add the product of the supple-
ments (excess over 100).

Example
Multiply 112 by 113.

Solution
112
113

12500  (sum of numbers, with one digit in the hundreds’ column omitted)
156 (product of supplements, 12 X 13)
12656
Erplanation. In instances similar to the foregoing, a knowledge of the
multiplication tables to 20 X 20 makes mental results possible, and is invaluable
in inventory and other extensions.

Problems
Multiply:
1. 114 by 112. 2. 106 by 108. 3. 116 by 111. 4. 118 by 115.

Cross multiplication. When the multiplicand and the multi-
plier are each numbers of two figures, the work may easily be kept
in mind and the partial products added without being written
down.
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Example
Multiply 47 by 38.
Solution Graphic Solution
1 2 3 4
o 4 ¢ 17
# A B

1786 =
Ezxplanation. 8 X 7 = 56. Write 6, carry 5. (3 X 4) + (3 X 7) + 5 = 58.
Write 8, carry 5. (3 X 4) + 5 = 17. Wnte I7. Answer: 1,756.

Problems
Multiply:

1. 53 by 29. 2. 48 by 57. 3. 74 hy 32. +4, 65 by 28

To cross-multiply a number of three digits by a number of two
digits. A three-digit number may be multiplied by a two-digit
number in a manner similar to that of multiplving a two-digit
number by a two-digit number.

Example
Multiply 346 by 28.
Solution
346
23
9688
Explanation. 8 X 6 = 48, Write 8, carry 4. 4 (carried) 4+ (8 X 4) 4
(6 X 2) =48, Write 8, carry 4. 4 (carried) + (8 X 3) + (4 X 2) = 36. Write
6, carry 3. 3 (carried) 4+ (2 X 3) = 9. Wiite 9.  Answer: 9,688,
A graphic presentation of the steps required appears as follows:

1 23 4 5 6
34§ Ng :\{2 :\;ﬁ
z 2 ® )

Problems
1. 324 X 28 4. 428 X 34 T. 289 X 85 10. 693 X 42
2. H43 X 42 b. 516 X 26 8. 356 X 48 11. 384 X 56
3. 658 X 56 6. 513 X 76 9. TNH X 34 12. 473 X 65

To cross-multiply a number of three digits by another number
of three digits. Comparison of the graphic presentation with that
above shows that the first three steps arve the same, the next three
are new, and the final three are the same.

Example
Multiply 428 by 356.
Solution Graphic Solution
1 2 3 4 65 78 9
42838 428 4 0 X 8 28
356 35 i 3 ;K 6 56

152,368
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Erplanation. 6 X 8 = 48. Write 8, carry 4. 4 (carried) + (6 X 2) +
(8 X 5) = 56. Write 6, carry 5. 5 (carried) + (6 X 4) + (8 X 3) + (2 X 5)
= 63. Write 3, carry 6. 6 (carried) 4+ (5 X 4) + (2 X 3) = 32. Write 2,
carry 3. 3 (carried) + (3 X 4) = 15. Write 15. Answer: 152,368.

Problems
1. 124 X 251 6. 832 X 425 11, 436 X 579
2. 262 X 158 7. 639 X 256 12. 832 X 656
3. 328 X 245 8. 819 X 325 13. 295 X 638
4. 638 X 256 9. 677 X 283 14. 767 X 842
6. 784 X 364 10. 518 X 824 15. 698 X 476

Preparation of a table of multiples of a number. It is not
uncommon to have to use the same number many times in making
calculations, especially in cost accounting. A saving of time and
increased accuracy in the work are achieved if a table of multiples
of the number is constructed. Suppose that you have to perform
a number of multiplications in which 326,834 is one of the factors.
A table of multiples may be constructed with an adding machine
by locking the repeat key. Sub-total after each pull of the handle.
The sub-totals should check with the product column shown below.
If the table is prepared by repeated additions, and not with an
adding machine, the 10th product should be computed, as it will
verify all, unless there are compensating errors in the work.

TABLE OF MULTIPLES

Multrplier Product
1 326,834
2 (326,834 + 326,834) e 653,668
3 (653,668 + 326,834) B 980,502
4 (980,502 + 326,834) . e ... 1,307,336
5 (1,307,336 + 326,834) .. R oo oo 1,634,170
6 (1,634,170 + 326,334) ) 1,961,004
7 (1,961,004 4 326,334) . . 2,287,838
8 (2,287,838 + 326,834) o 2,614,672
9 (2,614,672 + 326,834) . . .............. 2,941,506
Verification
10 (2,941,506 + 326,834) ..... .......... . .. ... 3,268,340
Example
Multiply 326,834 by 5,249.
Solution

2941506 = 9 times 326,834

1307336 = 4 times 326,834

653668 = 2 times 326,834

1634170 = 5 times 326,834

1715551666 = product

If the table is prepared without tve use of an adding machine, proceed as
outlined on the next page.
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1. Write 326,834 near the bottom of a slip of paper or a card.
2. Start the table by writing 326,834. Place the slip or card just above thig

number, thus:
326,834
1. 326,834
3.
3. Add the two numbers, placing the sum, 653,668, on line 2. This is
two times the number.
4. Move the slip or card down one line and add again, placing the sum,
980,502, on line 3, forming three times the number.
5. Continue moving the slip or card down one line each time and adding.

6. When 9 times the number is obtained, check the accuracy of the work by
repeating the process once more. The result should be ten times the number.

Problems
Set up a table of multiples of 245,386, and multiply 245,386 by the following

numbers:

1. 2,465 2. 3,542 3. 2,498 4. 5,347 6. 6,173

Division. Division is the process of finding how many times
one number is contained in another number. The dividend is the
number to be divided, the divisor is the number by which we divide,
and the quotient is the number showing how many times the divi-
dend contains the divisor.

The remainder is a number less than the divisor, and results
when the dividend does not contain the divisor exactly. It is an
undivided portion of the dividend.

Short division is the method used when the products of the
divisor and the digits of the quotient are omitted.

Example Solution
Divide 3,476 by 2. 2)3476
1738

Longdivision is the method used when the work is written in full.

Example Solution
PLivide 5,839 by 24. 24)5839(243
48

103
96
79
72
7

To divide by 26, 60, or 126. The work of division can be
lessened by making the operation one of multiplication.
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Example Solution
Divide 1,400 by 25. 14 X 4 = 56.

Ezplanation. Divide 1,400 by 100 by dropping the zeros. But, 100 is
4 times the actual divisor, therefore the quotient 14 is } of the nctual quotient,
50 14 X 4 or 56 is the actual quotient.

In a similar manner, 1,400 divided by 50 is 23; and 14,000 divided by 125
is 112. (\Note: Further reference to this method is given under the subject of
division by aliquot parts of 100.)

Abbreviated division. Instead of writing the product and
then subtracting, the product of each digit of the divisor is sub-
tracted mentally, using the ‘“making change” method, and only
the remainder is written.

3285
234)768756
667
1995
1236
66

Use of tables in division. If a number of divisions are to be
made with the same divisor, it is advantageous to set up a table of

multiples of the divisor.
Example

Assume that 328 is to be used a number of times as a divisor, and that one
of the dividends is 587,954, a table of multiples could be set up thus:

TABLE OF MULTIPLES

Multiplier Product

. ... 328

..... 656

....... 984

... 1,312

.. 1,640

.. 1,968

. 2,296

. 2,624

2,952
Ezxplanation. Inspection shows the first digit in the quotient to be 1. The

second partial dividend is 2,599. The table of

© BT T W~

multiples shows the largest product contained Solution
therein to be 2,296, opposite 7. The third 328)587954 (179245
partial dividend is 3,035, and the table of multi- 398 =
ples shows the largest product contained therein 2599

to be 2,952, opposite 9. The fourth partial 2206

dividend is 834, and the largest product con-

tained therein is 656, opposite 2. The remainder 3035

is 178. The fraction 4§ may be reduced to 2952

1%, or it may be changed to a decimal. 834 178 _ 89
656 328 164
178
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Division in this manner is rapid, as no time is lost through
selection of a quotient so large that when the product is found it
exceeds the dividend, necessitating another trial.

Problems

Divide the following numbers by 144 after setting up a table of multiples
of 144:

1. 374,825. 2. 628,256. 3. 496,287,

Reciprocals in division. The reciprocal of any number is
found by dividing 1 by the number. The reciprocal of 5is 1 + 5,
or .2, and the reciprocal of 25 is 1 + 25, or .04.

The quotient in a division may be found by multiplying the
dividend by the reciprocal of the divisor. Hence, in instances in
which it is necessary to find what per cent each item is of the total
of the items, the use of the reciproecal of the divisor will save time
and provide a check on these computations.

To find what per cent each item is of the total of the items:

(a) Divide 1 by the total of the items to obtain the reciprocal
of the total.

(b) Using the result obtained in (a) as a fixed multiplier, mul-
tiply each of the individual items, and the respective results
obtained will be the per cents which the individual items are of the
total sum.

Example

Find the per cent that each department’s monthly expense is of the total
monthly expense.

Department Ezpense
A $ 600 00
B e Coe 500 00
C.... ... ... C .. 1,200 00
5 e . 700 00
E......... . e . . . 1,000 00

Total.......... . . . .. .. $4,000 00
Solution

Divide 1 by 4,000 to obtain the reciprocal, .00025. Multiply the expense
of each department by this reciprocal, and the product will be the per cent, that
the department’s expense is of the total expense.

Department Ezxpense Reciprocal Per Cent
A ..........8 60000 X .00025 = 15 %
B 500.00 X .00025 = 124%
Covrii 1,200 00 X 00025 = 30 %
D.o.......... 700 00 X .00025 = 174%
E........... 1,000 00 X .00025 = 25 %
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The foregoing method of calculating the rate per cent has a
great many applications in an accountant’s work. Another illus-
tration is given—that of calculating the per cent that each item in
a profit and loss statement is of net sales.

QUALITY MEAT MARKET

ProFIT AND LOSS STATEMENT FOR THE YEAR

Detarl Amount  Per Cent
Net sales .. .............. $20,000 0V 100 00
Cost of merchandise sold........ 15,712.00  78.56
Gross profit ................ § 4,288.00 21.44
FExpenses A

Salaries and wages.......... .. $2,266 00 11.33
Advertising.............. ... 22 00 1
Wrappings . ............. . 172 00 .86
Refrigeration ............. .. 210 00 1.05
Heat, light, and power.... ... 54 00 .27
Telephone. e .. 54 00 .27
Rent... .. . . .. ... .. . 33% 00 1.69
Interest e e 146 00 73
Depreciation of store equipment 152 00 .76
Repairs to store equipment 44 00 .22
Insurance e . 10 00 .05
Taxes ... ....... e 42 00 .21
Losses from bad debts....... .. 38 00 .19
Other expenses . .............. 284 00 1 42
Total expenses . .......... 3,832 00 19.16
Net profit.... ......... R $ 456 00 2 28

Ezplanation. The foregoing is a simple statement, and the per cents can
be determined mentally if each item is divided by the amount of net sales. Ior
the purpose of illustration, however, find the reciprocal of $20,000.00, which is
.00005 (1 + 20,000); then multiply each item by this reciprocal, and the results
will be as shown in the per cent column.

Problems
1. The floor space occupied by Z Manufacturing Company was as follows:
Service Department X.... ... . . . .. .. . 600sq.ft.
Service Department Y. .. .. . oo . 1,100 sq. ft.
Service Department Z. . .. . 550 sq. ft.
Producing Department 4. . . 2,000 sq. ft.
Producing Department B3 1,568 sq. ft.
Producing Department C' . 2,234 sq. ft.
Suales Department.......... oo . 600 sq. ft.
Administrative Offices .. .. . 550 sq. ft.

9,202 sq. ft.

The Building and Maintenance Expense account shows a total of $2,982.50.
What amount of this expense should be distributed to each of the departments?
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2. In the following tabulation, find the per cent that each department’s floor
space is of the total floor space:
Sgq. Ft. Per Cent
Floor Space  of Total

Dept. I ..o .. 2,456 .
Dept. 2. ..o ..o 1014
Dept.3 ..o e 875
Dept. 4 ............ ceee ..., 12520
Dept.5 .......0 o oo 748 L

6,345 100 00

3. Calculate the per cent that each item is of net sales.

THE FOOD MART

Prorir AND Loss STATEMENT

NetSales........ .. . .. ........... $35,600 100 00%
Cost of Merch.m(lxse Sold e 27,969

Gross Profit. .... ...... $ 7,631

Ezxpenses

Salaries and Wages $4,080
Advertising. ... .. 28 R
Wrappings .. .. 266
Refrigeration . . 308
Heat, Light, and Power 106 R
Telephone...... ... . . st
Rent .......... . 416 L
Interest ........ 203 R
Depreciantion of Store luqmpment 147
Repuairs to Store lquipment .. 45
Insurance............ ...... .. 200
Taxes.............. e e 39
Losses from Bad Del)tb B e
Other lxpenses.......... .... R 490

Total Fxpenses....... . 6,349

Net Profit......................... $ 1,282



CHAPTER (3)
Checking Computations

Methods. Addition may be checked by adding the second
time, adding from the bottom to the top if the first addition was
from the top to the bottom. This is preferable to performing the
work in the same way the second time, as a mistake once made is
likely to be repeated.

Subtraction may be checked by adding the subtrahend and the
remainder. The sum should equal the minuend.

Multiplication may be checked by interchanging the multiplier
and the multiplicand and muliiplsing again.

Division may be checked by multiplying the divisor and the
quotient, adding to this product any remainder. The answer
should equal the dividend.

Rough check. Rough check is an approximate check and is
often used to locate large errors. It is also used in determining
approximate results. It is especially useful in checking misplace-
ment of the decimal point in multiplication and division of decimal
fractions.

A rough check of addition may be made as follows:

FExample Check
54,892 55
36,071 36
53,784 54
21,342 21

76,854 77

242,943 243

If the required result is thousands, disregard the three columns
at the right, except to increase the fourth column sum by one if the
digit in the third column is 5 or more. The check shows the
answer to be approximately 243,000.

Absolute check. There is no such thing as an absolute check
because there are always possibilities of offsetting errors, but the
use of several methods of checking computations makes the prob-
ability of error so slight that one may rely on the result as correct.

Check numbers obtained by casting out the nines. A simple
and easily remembered check is that of casting out the nines. Add

29
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the digits of the number, divide the sum by nine, and use the
remainder, which is called ‘‘the excess,” as the check number. In
the number 4,875, the sum of the digits is 24, and 24 divided by 9
equals 2 with an excess of 6.

Verification of addition.

Ezxplanation. The sum of the digits of 8,342 is 17 (8 + 3 + 4 + 2). Cast
out 9 and set down 8. If a number contains a 9, skip

it in adding the digits; thus, in 8967, 8 +6 4+ 7 Example
equals 21.  Cast out the nines and set down the excess, 8342 8
3. TFind the check number of each line in the same 8967 3
way. Add the check numbers, and cast the nines 8378 8
out of their sum. Find the check number of the sum 9276 6
of the column being verified. The final check number 8431 7
in each case is 5. 43394—5 32—5
Problems
Add, and verify by casting out the nines:
1. 2. 3. 4.
2487 7452 4501 1231 ‘/7
3156 8129 2765 4567
2982 5758 4567 1085
4756 2253 8256 3426
8928 7685 2435 7531

Verification of subtraction.

Example
7856 8
218 5
5718 3

Explanation. 7,856 checks 8, and 2,138 checks 5. 8 — 5 =3, and 5,718
checks 3.

Problems
Subtract, and verify by casting out the nines:
1. 2. 3. 4.
7496 7428 4751 8237
2831 1956 3286 5129

Verification of multiplication.

Example
482 5
376 _'Z
181232—S8 35—8

Ezxplanation. 482 checks 5, and 376 checks 7. 7 X 5 = 35. 35 checks 8,
and the product, 181,232, also checks 8.
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Problems
Multiply, and verify by casting out the nines:
1. 2. 3. 4.
456 412 832 765
287 54 254 414

Verification of division. Division may be verified by multi-
plication; that is, the product of the quotient and the divisor
should equal the dividend. Apply the same principle in verifying
with check numbers.

Example

13)76492(5884

e Ezxplanation. 76,492
114 checks 1. 13 checks 4.
104 5,884 checks 7. 4 X 7 =

e 28, and 28 checks 1,
109 which is also the check
]9‘} number of the dividend.

52
52
Problems

Divide, and verify by casting out the nines:

1. 11,550 by 42. 2. 60,882 by 73. 3. 11,049 by 127. 4. 9,854 by 26.

Verification of division where there is a remainder. The check
number of the remainder added to the product of the check number
of the quotient and the check number of the divisor should equal
the check number of the dividend.

Example Ezplanation. Step 1: The
32)75892(2371 remainder, 20, checks 2. The
e quotient, 2,371, checks 4.

The divisor, 32, checks 5. 2 +

118 (4 X 5) = 22, and 22 checks 4.

%6 Step 2: The dividend,

229 75,892, checks 4.

224 Step 1 and Step 2 should
52 produce the same check num-
32 ber.

Problems
Divide, and verify by casting out the nines:
1. 34,765 by 52. 2. 29,878 by 87. 3. 95,763 by 26. 4. 8,476 by 41

Check numbers obtained by casting out the elevens. Because
casting out nines does not reveal errors in computations if two
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digits have been transposed, some persons prefer to use eleven as a
check number.

Begin with the left-hand digit of the first number, and subtract
it from the digit to its immediate right. If the digit to the right
is smaller, add eleven before subtracting. Using the remainder as
a new digit, subtract it from the third digit from the left, first
adding eleven if necessary. Use this remainder as a new digit,
and subtract it from the fourth digit from the left, first adding
eleven if necessary. Continue in this manner until all the digits
in the number have been used. The final remainder is the check
number of the number.

Another method of checking results by means of the number
eleven is to use alternate digits. From the sum of the first, third,
fifth, ete., digits (beginning at units’ place) subtract the sum of the
second, fourth, sixth, etc., digits. If the subtraction cannot be
performed, eleven is first added to the sum of the odd digits, and
the sum of the even digits is subtracted, the remainder being the
check number.

Verification of addition.

Explanation. Begin at the left with the number 4,324. 4 from 14 (3 + 11)
=10. 10 from 13 (2 4+ 11) = 3. 3 from 4 = 1, the
check number of 4,324. Example

Take the second number, 8,689. 8 from 17 4'(%24 !
(64 11) =9. 9from19(S+ 11) = 10. 10from20 5689 10
(9 + 11) = 10, the check number of 8,689. 6327 2

Check all the numbers in the same manner.  Add 8964 10
the check numbers. The sum of the check numbers 3487 0
checks 1, and the sum of the numbers checks 1. 31791—1 23—1

Problems

Add, and verify by casting out the clevens:

. 2. 3. 4,
3789 2456 9755 8307
5462 1279 8256 7165
9581 2075 3851 2693
3998 2754 83632 2198
5314 9287 6311 5183

Verification of subtraction.

Example
7453 6
1289 2
6164 4

Ezxplanation. 7,453 checks 6. 1,289 checks 2. 6 —2 =4 and 6,164
checks 4.
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Problems
Subtract, and verify by casting out the elevens:
1. 2. 3. 4.
8795 3465 7985 3079
1560 2134 5698 1002

Verification of multiplication.

Example
584 1
256 3
149504 3
Ezxplanation. 584 checks 1. 256 checks3. 3 X 1 = 3, and 149,504 checks 3

Problems
Multiply, and verify by casting out the elevens:
1 2. 3. 4,
346 4289 7437 287
275 324 2856 36

Verification of division.

Example 1 Example 2
24)89784(3741 31)75893(2448
T 62

177 138

168 124

o8 149
96 124
24 "253
24 248

5

Ezplanation 1. 89,784 checks 2. 24 checks 2. 3,741 checks1. 2 X 1 = 2,
the check number of the dividend.

Explanation 2. 75,893 checks 4. 31 checks 9. 2,448 checks 6. The

remainder checks 5. 5 4+ (9 X 6) = 59. 59 checks 4, the same check number
as that of the dividend.

Problems

Divide, and verify by casting out the elevens:

1. 80,925 by 83. 2. 124,392 by 142. 3. 25,874 by 49. 4. 28,769 by 135.

Check number thirteen. If thirteen is used as a check number,
transpositions and shiftings of figures are readily detected. How-
ever, in checking by 13, it is necessary actually to divide by 13.



34 CHECKING COMPUTATIONS

TABLE OF MULTIPLES

Lo 13 6. 78
2 26 T o 91
3. 39 8 .. ... 104
4 52 9o o oL 117
S 65 10 o 130

All the dividing is done mentally.

Example
Cast out 13 from 247,563.

Ezplanation. Begin with the two left-hand digits. 24 checks 11. 11, with
the next digit, 7,1s 117, and 117 checks 0.  Use the next two digits. 56 checks 4.
4 with the next digit is 43, and 43 checks 4.

The verification of addition, subtraction, multiplication, and
division is performed in the same manner as with 9 and 11. The
difference is in the method of arriving at the check number, as has

been outlined.
Problems

1. Add, and verify by check number 13:

24875
32986
79840
80475
13048
93476

2. Subtract, and verify by check number 13:

84756
21348

8. Multiply, and verify by check number 13:

4875
259
4. Divide, and verify by check number 13:
975,648
348




CHAPTER@
Factors and Multiples

Factors. The factors of a number are the integers whose prod-
uct is the number. Thus, the factors of 6 are 2 and 3, the factors
of 18 are 3 and 6, or 2 and 9. A prime factor is a prime number,
that is, a number not exactly divisible by any number except
itself and 1.

Factoring is the process of separating a number into its factors.

Example Solution

What are the prime factors of 315? 3)315 The prime factors of
3)105 315 are, therefore,
5) 35 3X3IX5XT.

7
Example Solutron
What are the factors of 315? 9)315 The factors of 315 are,
7) 35 therefore, 9 X 7 X 5.
5

Factoring i1s important for its assistance in the solution of
problems in fractions, practical measurements, percentage, and all
problems in which cancellation is used. One use of factors was
given on page 17, ‘““‘to multiply by factors of the multiplier,” and
another on page 18, ‘‘to multiply when a part of the multiplier is
a factor or multiple of another part.”

Tests of divisibility. To be able to factor a number quickly,
one must become thoroughly familiar with the tests of divisibility.

A number is divisible by:

1. Two, if is is an even number or if it ends in zero.

2. Three, if the sum of its digits is divisible by 3. Thus, 41754
is divisible by 3 because the sum of the digits is 21, and 21 is
divisible by 3.

3. Four, if the two right-hand figures are zeros, or if they
express a number divisible by 4. Thus, 13724 is divisible by 4
because 24 is divisible by 4.

4. Five, if the units’ figure is either a zero or a 5.

5. Six, if it is an even number the sum of whose digits is divisible
by 3. Thus, 846, 918, and 54252 are divisible by 6.
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6. Eight, if the three right-hand digits are zeros, or if they
express a number divisible by 8. Thus, 2000 and 5624 are divisi
ble by 8.

7. Nine, if the sum of its digits is divisible by 9.

8. Ten, if the right-hand figure is zero.

(There is no simple method of testing divisibility by 7.)

Greatest common divisor. A common divisor of two or more
numbers is a number that evenly divides each of them. Thus, a
common divisor of 16 and 24 is 4.

The greatest common divisor of two or more numbers is the
greatest number that will evenly divide each of them. It is the
product of all their common factors.

Example Solution
Find the greatest common divisor 3)36 63 54
of 36, 63, and 54. 3)12 21 18
4 7 6

Since 4, 7, and 6 have no common factors, the G. C. D.is 3 X 3 = 9.

A practical application of the principles involved in finding
the G. C. D. is in reducing common fractions to their lowest terms.

Problems
Find the G. C. D. of the following:

1. 64, 160, 320, 640 3. 32, 48, 128
2. 36, 54, 90 4. 81,729, 2187

6. X, Y, and Z own land on a new street. X has 600 feet frontage, Y has
720 feet, and Z has 900 feet. If they wish to cut this land into lots of equal
width, how wide will the lots be, and how many will each have?

6. If you have three coils of steel cable measuring, respectively, 2205, 2940,
and 4704 feet, and wish to cut the whole quantity into pieces of the greatest equal
length possible without waste or splices, what will be the length of each piece?
How many lengths will be cut from each coil?

Least common multiple. A common multiple of two or more
numbers is a number that is evenly divisible by each of them.
Thus, 24 is a common multiple of 3 and 8.

The least common multiple of two or more numbers is the
least number that is evenly divisible by each of them. Thus, 12
1s the L. C. M. of 4 and 6.

Example
What is the L. C. M. of 12, 28, 30, 42, and 64?
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Solution

2)12 28 30 42 64

2) 6 14 15 21 32
3)3 7152116

HN175 716

115 116
2X2X3XT7TX5XI16=6720

Ezplanation. Notice that any number not divisible by the factor is brought
down, and the process is repeated as long as at least two of the numbers have a
common factor. Finally, the I.. C. M. is the product of the factors and the
numbers having no common factor.

Problems
Find the L. C. M. of the following:
1. 6, 18, 30, 42 3. 45, 63, 72, 99
2. 16, 24, 64, 96 4. 14, 35, 42, 28

Cancellation. Certain computations involving division can be
shortened by removing or cancelling equal factors from both divi-
dend and divisor.

Example

If 32 units of product sell for $57.60, what will 18 units of the same product
sell for at the sume rate?

Solution

3.60
9 1449
18 X B7.60
32
18
4

Problems

= 32.40

Using cancellation, divide:

1. 27 X 48 X 96 X 38 2. 8X12X15X6

19 X16 X 9X 2 H5X 4X 3X18
3. If 15 tons of coal cost $258.00, how much will 25 tons cost at the same
rate?

4. A ship’s provisions will last 36 men for 216 days. How long will they
last 124 men?






CHAPTER ()
Common Fractions

Terms explained. A wnit is a single quantity by which another
quantity of the same kind is measured: 1 foot is the unit of 5 feet;
1 barrel is the unit of 10 barrels; 1 acre is the unit of 40 acres, and
so forth.

These integral units are often divided into equal parts known as
Jractional units, as ¥ ft., 3 bbl., ¥ A., and so forth.

A fraction is an expression for one or more of the equal parts of
a unit, as % ft., 4 ft., £ bbl., & A., and so forth.

The number above the line in the expression of a fraction is
called the numerator; the number below the line is called the
denominator.

The denominator indicates the number (and hence the size) of
parts into which the unit is divided.

The numerator indicates the number of these parts taken.

A proper fraction expresses less than a unit, or its numerator is
less than its denominator; as, %, 4, &, and so forth.

An improper fraction is a fraction whose numerator is equal to
or greater than its denominator; as, %, 2, §, and so forth.

A mired number is a number expressed by a whole number and
a fraction; as, 24, 3%, 164, and so forth.

Reduction of fractions. Reduction is the process of changing
the numerator and the denominator of a fraction without changing
the value of the fraction.

A fraction is reduced to higher terms when the numerator and
the denominator are expressed in larger numbers.

A fraction is reduced to lower terms when the numerator and
the denominator are expressed in smaller numbers, and it is reduced
to its lowest terms when there is no common divisor of its numerator
and denominator.

Principle. Multiplying or dividing both numerator and
denominator of a fraction by the same number does not change
the value of the fraction. Thus, 3% may be reduced to the equiva-
lent fraction ¢ by dividing both terms by 4. The fraction 3% has
been reduced to lower terms. Again, 4% may be reduced to the
equivalent fraction % by dividing both terms by 8. Here the
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fraction 4% has been reduced to lowest terms, since 2 and 3 do not
have a common divisor.

Conversely, 4 may be changed to an equivalent fraction whose
denominator is 24 by multiplying both terms by 8 (obtained by
dividing 24 by 3), or 3%. Thus, the fraction % has been reduced
to a higher given denominator.

Mixed numbers. It is sometimes desirable to change a mixed
number to an improper fraction, or, conversely, to change an
improper fraction to a mixed number.

To change a mixed number to an improper fraction. Multiply
the whole number by the denominator of the fraction, add the
numerator, and place the sum over the denominator, thus, 3% is
40048 is %2 and 6% is Y.

To change an improper fraction to a whole or a mixed number,
divide the numerator by the denominator; thus % is 4, § is 13,
4% 95 13 or 1%, and Y* is 4%,

Problems

1. Reduce to lowest terms: &, 7%, ', 3%, %5, 5% 1% 3§ 33 43
2. Change to equivalent fractions having denominators as indicated:

% to Sths 4 to 15ths 4 to 25ths
4 to Gths ¥ to 24ths & to 48ths
$ to 20ths # to 24ths & to 32nds
4 to Sths £ to 36ths Ta to 36ths.

3. Reduce to equivalent fractions whose denominators are 24: v, 4, ¥, 1,
%y %

4. Change to improper fractions: 4%, 33, 14, 71, 84, 64, 3%, 5%, 5§, 04,

6. Change to whole or mixed numbers: 4% »2 32 20 7% L8 § 64 96 L7

6. Is the number of fractional units inereased or decreased when we reduce
5 to 4?7 Is the size of the fractional unit increased or decreased when we reduce

Yo to §7

Addition and subtraction of fractions. Similar fractions are
fractions that have a common denominator. Only similar frac-
tions can be added or subtracted.

To add fractions, reduce the fractions to similar fractions
having a common denominator and add the numerators.

To subtract fractions, reduce the fractions to similar fractions
having a common denominator and subtract the numerators.

Example Solution
Add: 4, 4, and . 3 6
(12| 8

IR

17

H=1%
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E.zplanatwn lnepeotmn shows that 12 is the least common denominator.
-} is vr, § is n, and 1 is ¥%. Adding the /numerntors of the similar fractions
gives 17, and 15 is 1¢%5.

Example ‘- Solution
Subtract: - =1
1- s | H- o=

Multiplication of fractions. (a) To multiply a fraction by a
whole number, multiply the numerator or divide the denominator
of the fraction by the whole number.

Example Solution
Multiply 6 X . 6 X1y =15=24

or

12+6=2,and § = 24

(b) To multiply a whole number by a fraction, multiply the
whole number by the numerator of the fraction and write the
product over the denominator. Cancel when possible.

Example Solution
"/ Find % of 35. FX3=7=14
or
7
2 X3 =
A X1

(¢) To multiply a fraction by a fraction, multiply the numer-
ators to obtain the numerator of the answer, and multiply the
denominators to obtain the denominator of the answer. Cancel
when possible.

Example Solution
Find % or 1§. Fxt=1=4%
or
5
215 5
3XI8 8
K8

(d) To multiply a mixed number by a mixed number, reduce
each mixed number to an improper fraction and proceed as in (c).

Example Solution
Find the product of: TFXY =4 = 147G
3% X 4%
Find the product of: 4
32 X 41 164 4
68 x 5% 5xB -5 %
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Problems
Find:
1. 9 X % 3. 30f35 6. % of 1§ 7. 31 X 4%
2. 24 X1 4. % of 16 6. $of 3 8 123 X 81

Division of fractions. (a) To divide a fraction by a whole
number, divide the numerator or multiply the denominator by the
whole number.

Example Solution
Divide £& by 5. 25 +5 =05 Answer: 7%
or
)
25X1 5
28 X B 28

(b) To divide any quantity-—a whole number, a mixed number,
or a fraction, by a fraction, invert the divisor and multiply.

Example Solution
Divide 8 by 4. 4
8 X3
—— =12
1 X2
Example Solution
Divide 164 by §. 13 3
3 X B _39_ 5l
4xp 2 T2
2
Example Solution
L 3x2Z2 3 1
Divide by 3. ix1=3=13
2
Problems
Divide:
a. % by 3 c. Shy % e. 163 by & g 33 by 1}
b. 1§ by 9 d. 9by § f. I8 by § h. 9% by 3}

1. How many pieces of wire each 8% inches long can be cut from 40 feet
of wire?
2. If 4 of a ton of coal costs $12.75, what is the cost of one ton?

8. How many sash weights each weighing 24 pounds can be cast from 120
pounds of pig iron, if  of the quantity of pig iron is wasted in the casting oper-
ation?

4. A room is 18§ feet long and 144 feet wide. The width of the room is
what part of the length of the room?

6. A carpenter has a board that is 20 feet long, but it is § longer than he
needs. How long a board does he need?

6. What is the cost of 74 tons of coal at $14% a ton?
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7. A house and lot are valued at $6,600. If the lot is worth § as much as
the house, what is the value of each?

8. If a man can earn $2% a day, how long will it take him to earn $463?
9. A table is 20 feet long. How many people can be seated on the two
sides if you allow 13 feet for each person?

10. Henry’s time book shows that his working time for one week was as
follows: Monday, 7§ hours; Tuesday, 8% hours; Wednesday, 8 hours; Thurdsay,
9% hours; Friday, 8 hours; Saturday, 6§ hours.

e is paid straight time for 8 hours or less and time and a half for hours in
excess of 8 each day other than Saturday, when he receives double-time pay for
hours worked. How much did he earn at $§ an hour?

11. The shipping clerk reported that he dispatched 320 packages averaging
283 pounds ench.  What was the total weight of packages dispatehed?

12. A cubic foot of water weighs 624 pounds, and there are approximately
7% gallons to the cubic foot.  Istimate the weight of water that a 10-gallon keg
will contain.

To find the product of any two mixed numbers ending in 3.
(a) When the sum of the whole numbers is an even number. To
the product of the whole numbers, add one-half of their sum, and

annex 1.

Example
Multiply 245 by 84. “
Solution
243
s
192 (8 X 24)
16 (F of the sum of 24 and 8) (z
208} (% annexed)
Problems
Multiply:
1. 84 by 41. 3. 283 by 12} 6. 183 by 184,
2. 124 by 83. 4. 163 by 14}, 6. 104 by 34}.

(b) When the sum of the whole numbers is an odd number. To
the product of the whole numbers, add one-half of their sum, less

1, and annex 3.

Example
Multiply 15% by 64%.

Solution

90 (6 X 15)
10 (Hofl5+4+6—1)

1003 (§ annexed)
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Problems
Multiply:
1. 18} by 5%. 3. 38% by 53. 5. 23} by 4%.
2. 14 by 74. 4. 133 by 8%. 6. 193 by 63.
To multiply a mixed number by a mixed number.
Example
Multiply 524% by 273.
Solution
524%
273
14148 6 = common denominator of fractions
174% 4
13% 3} = numerators of changed fractions
s 1

14336% § =13
Ezxplanation. Multiply 524 by 27, obtaining the first part of the answer,
14,148. Next, take § of 524, obtaining 1743. Then take § of 27, obtaining 13%.
Finally, take § of 4, obtaining 4. Add the four partial products, and the com-
plete product is 14,336%.

Problems
Multiply:
1. 247% by 39%. 3. 594 by 15%. 6. 1813 by 6%.
2. 8493 by 283. 4. 176§ by 34%. 6. 563 by 123.

Decimal fractions. A decimal fraction is a fraction whose
denominator is some power of ten, indicated by a decimal point
placed just to the right of the units’ place. Thus, .1 is ¥, .05 is

189, and .25 is %% or 1.

Addition and subtraction. To add or to subtract decimals,
write the numbers so that the decimal points fall vertically and
proceed as in whole numbers.

Example Solution
Add: .01, 4.72, 78.25, and .005. .01
4.72
78 25
-005
82.985
Example Solution
Subtract: 47.02
47.02 — 92 92
46.10
Problems

1. Add: 25.679, .0356, 2.78, and .017.
2. Add: 136.2, 28.348, .004, and 1.356.
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3. Subtract: 13.48 from 27.049.
4. Subtract: .003 from .47.

Multiplication. To multiply decimal fractions, multiply as in
whole numbers and point off as many decimal places in the product
as there are places in both multiplicand and multiplier.

Example Solution
Multiply 3.06 X .8. 3 06
.8
2.448

Explanation. Since there are 3 decimal places in both the multiplicand and
the multiplier, point off three decimal places in the product.

Example Solution
Multiply: 23.8564
23.8564 by 6.72 6 72

477128
1669948
1431384

160315008

Explanation. As there are 6 decimal places in the multiplicand and the
multiplier, point off six decimal places in the product. The answer is 160.315008.
Rough check: 24 X 7 = 168.

Division. Proceed as with whole numbers, annexing zeros to
the dividend if necessary. The number of decimal places in the
quotient must equal the number in the dividend minus the number
in the divisor.

Example Solution
Divide: .24)54 . 864(228.6
54.864 by .24 6 8
2 06
144
0

Explanation. Divide by writing the remainders only. The quotient is 2286.
As there are three decimal places in the dividend and two decimal places in the
divisor, point off one decimal place in the quotient. The answer is, therefore,
228.6.

Example Solution
Divide: 49.099
256.7894 by 5.23 5.23)256 . 78940
47 58
5194
4870
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E xplanatwn Predetermine the placing of the decimal. As there are two
decimals in the divisor, place the decimal point over the third decimal place in
the dividend. Place the first figure of the quotient over the last figure of the
partial dividend. One zero has been annexed to the dividend in order to obtain
a quotient to three decimals. Rough check: 49 X 5 = 245.

Problems
Multiply: Divide:
1. 34.278 X 1.45 6. 5.8769 by 1.34
2. 395.264 X .035 7. .0084 by 1.5
3. 74.26 by .00423 8. 45.87 by .0056
4. .056 by .083 9. 8.45 by 25.3
b. 18.42 X .045 10. 956 by 4.87

To abbreviate decimal multiplication when a given number of
decimal places is required. It is a waste of time to carry out
decimal multiplication to a denomination smaller than that in
which the data are expressed; often it is unnecessary to carry it
beyond the third or fourth decimal.

Example

Multiply 4.7892 by 3.1765, and obtain the answer correct to four deecimal
places.

Solution
4 7892 = multiplicand
5 6713 = multiplier reversed
14.3676 = 4.7892 X 3.
.4789 2 =4.7802 X .1
.3352 4 4 = 4.78§2 X 07
287 332 =47892X 006
23 9 A 60 =4.7832 X 0005
15.2128 9389

Ezplanation. The multiplier, 3.1765, is written in the reverse order, 56713,
the units’ digit being placed under the lowest order of the multiplicand that is
desired in the product—ten thousandths, Multiply by each digit of the reversed
multiplier, beginning with that digit of the multiplicand which stands directly
above the digit of the multiplier used, taking care to include the digit carried
over from the multiplication of the one (or two) rejected digits at the right.

Example

Multiply 4.7869347 by 7.25, and obtain the product correct to three decimal
places.

Solution
4 786 9347
57
33 ¢ 508 3 =4 7869 X 7
.957 2 =4 7869 X 2
239 0 =4.7869 X 5

34 704 5
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Problems

Multiply:

1. 5.987654 by 3.147, obtaining the product correct to the 4th decimal.

2. 3.5963 by 14.57, obtaining the product correct to the 3rd decimal.

3. 184.28% by 3.145, obtaining the product correct to the 4th decimal.

4. 44.187542 by 6.2434, obtaining the product correct to the 3rd decimal.

Division of decimals. Division of decimals may often be
abbreviated, especially when the divisor is given to a greater

number of decimal places than are contained in the dividend, and
when only three or four decimal places are essential in the quotient.

Example

Divide 4.39876 by 2.4871934, and obtain the quotient correct to three decimal
places,

Solution
Ordinary Method Abbreviated Method

2 48719349)4 398 7600 (1 768 2.487 T934)4 398 7(1 768
‘ 2 487 1934 24872

1 911 56660 1911 5

1 741 03538 1741 0

170 531220 1705

149 231604 149 2

21 209616 213

19 8975472 199

"1 4020688 T4

Explanation. Observation of the ordinary method shows that the third
decimal place in the quotient is not affected by the digit in the third decimal
place in the divisor (except through the digits carried).

Since the units’ digit of the divisor is contained in the units’ digit of the
dividend, the first digit in the quotient is in the units’ place, and as three decimal
places are required, the quotient will contain four digits. Therefore, the last
four digits of the divisor will not affect the quotient, except through the digits
carried over.

The first four digits of the divisor, 2.487, are contained once in 4.398. Multi-
plication of that part of the divisor used, by the quotient digit (including the
digit carried over from the one or two following digits—in this case considering
the 9 as a unit and adding it to the 1, making 2) gives 2487 2, and this result
deducted from the previous dividend leaves 1911 5 for the new dividend.

Cancel the right-hand digit, 7, of the divisor, and divide 1911 by 248, obtain-
ing the quotient 7. Multiplying the divisor by 7 (and including the carrying
digit) gives 1741 0, and subtracting leaves a new dividend of 170 5.

Cancel another digit, 8, of the divisor, and divide by 24. This is contained
6 times in 170. The product (including the digit carried over) is 149 2, and
this product subtracted leaves a new dividend of 21 3.
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Cancel another digit, 4, of the divisor. Divide 21 by 2, using the carried
digit; the result is 8. The new product is 19 9, and this product subtracted
from 21 3 leaves a remainder of 1 4.

Example

Divide 8.47 by 31.76983476, and obtain the quotient correct to three decimal
places.
Solution

6 3540
2 1160
1 9062

2098

]

31.769  (8) X .2, or 6.3539(6). TUse 6.3540.

I

3176 (98) X .06, or 1.9061(8). TUse 1.9062.

—_
©
<
It

31,7 (69) X 006, or .1906(1).  Use .1006.

Problems
Divide:
1. 4.3954 by 37.265872, obtaining the quotient correct to the 3rd decimal.
2. 65.157 by 4.4976348, obtaining the quotient correct to the 4th decimal.
3. 1.297648 by 15.782643, obtaining the quotient correct to the 3rd decimal.
4. 3.489765 by .28765431, obtaining the quotient correct to the 3rd decimal

To change a decimal fraction to an equivalent common fraction.
Write the denominator of the decimal, omit the decimal point, and
reduce to lowest terms.  Thus, to reduce to common fractions in
lowest terms or to mixed numbers:

75
6.25

=15}

T =% 025= il =
6 = 63 4125 = 4,/ = 4

[}
oy

To change a common fraction to a decimal. A common frac-
tion may be regarded as an indicated division. Thus: 2 may be
regarded as 2 + 5; therefore, # expressed as a decimal is .4; simi-
larly, + is .14%, § is .375, and 1% is .4375.

Aliquot parts. An aliquot part of any number is a number that
is contained in it an integral number of times. Thus, 5, 10, 20,
and 50 are aliquot parts of 100; that is, 5 = +% of 100, 10 = {4
of 100, and so forth.

The use of aliquot parts. As a means of saving time in multi-
plication and in division, it is useful to know the decimal equiva-
lents of common fractions, or, conversely, to know the common
fraction equivalents of decimal fractions. Aliquot parts are of
value in addition and subtraction if an adding machine or a calcu-
lating machine is used, because machines are not adapted for
general work involving common fractions.
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TABLE OF ALIQUOT PARTS OF 1

Common Decimal Common
Fraction Equivalent Fraction

3 .50 3
¥ .33% o
3 663 Tr
1 .25 %]
3 .75 5
3 .20 T
} 16 t
§ 834 o5
1 2 1

T 145 16
3 284 s
3 .42% o5
7 517 T
3 T s
[ 2m 5 11
T .85% 18
1 91 15
g 2% 1?
§ 373 PLs
% . 62% g
; N7 %

Decimal
Equivalent

113

.10
.09yt
083
A%
.58%
913
.06%
.06%
183
J31%
.43%
.56%
68§
93¢
.04
03%
.09%

49

The fractions in the above table can be extended as decimals

as far as the work demands.

Problems

Express the following as decimal fractions; non-terminating fractions should

be carried to the sixth decimal place and the common fraction annexed:

2 1 3
£ 3 ¥7  ¥r
_% 1 1 2
3 ] T
5 1 1 15
G 15 ké 16
8 1 2 1
) 16 5 LEY
5 4 o 5
T T i6 k)

Multiplication by aliquot parts.

Example
Find 16% 9 of $475.34.
Solution
6)$475 34
879.22

fs

a!v-iu:i_ﬂl

7o
¥

Explanation. Since .16% equals %, find  of $475.34.

Example
Find the cost of 256 units at 374¢ each.

Solution

256 X § X $1 = $96

Explanation. 37%¢is § of $1. Therefore, 256 X § X $1 = $96.



50 COMMON FRACTIONS

Problems
Extend the following items mentally:

1. 72 @ .12% 9. 18 @ .33% 17. 64 @ .25 26. 72 @ .83%
2. 45 @ .11% 10. 39 @ .66% 18. 27 @ .22} 26. 32 @ .87%
3. 24 @ .08% 11. 55 @ 097t 19.32 @ .18% 27. 36 @ .41%
4. 36 @ .50 12. 16 @ .75 20. 96 @ 035  28. 27 @ .44%
6. 15 @ .06% 13. 49 @ .28% 21. 48 @ 564 29. 12 @ .75
6. 75 @ .93% 14, 32 @ .43% 22, 60 @ .5%%  30. 14 @ .07+
7. 48 @ .16% 16. 28 @ .57+ 23. 48 @ .37F  31. 18 @ .16%
8. 32 @ .06} 16. 24 @ .62} 24. 35 @ .13% 32. 16 @ 87§

Division by aliquot parts. It is difficult to divide a number by
a mixed number. If the divisor is an aliquot part, the quotient
may be found by multiplication, as follows:

Example
Divide 4,875 by 16§.
Ezplanation. Since 16§ is § of 100, divide 4,875 by § of 100, Solution
or 142 This is the same as multiplying by 5. Therefore, divide 48 75
by 100 by pointing off two decimal places from the right, and multi- 6
ply the result by 6. The answer is 292.50, or 2924, 292750
Example
The production cost of 1,250 units 1s $3,170.  Find the cost per
unit.
Ezplanation. 1,250 is & of 10,000. Divide 83,170 by 10,000 Solution
by pointing off 4 decimal places from the right: then multiply the 3170
result by 8. The cost per unit is found to be $2.536. S
2 5360
Problems
Divide:
1. 1,342 by 114, 3. 3,126 by 333. 6. 158 by 6%.
2. 2,578 by 124. 4. 384 by 25. 6. 4,275 by 142,
Problems

1. A manufacturer pays dividends amounting to % of his capital. 1f the
dividends amount to $37,500, what is the capital?

2. A fuel dealer had 36 cords of wood and sold § of it. How many cords
did he sell?

8. If a merchant buys an article for $124 and sells it for 816, the profit is
what fraction of the selling price? What fraction of the cost price?

4. A crate containing 10 dozen oranges cost $4.50. If they are sold at the
rate of 65 cents a dozen, but § dozen are spoiled, the profit is what fraction of the
selling price?

5. A man has $374 and spends $12§. What fraction of his money does
he keep?
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6. A factory normally employed 48 men. During a dull period 16 received
temporary lay-offs.  What fraction of the force continued to work?

7. The last reading of a gas meter was 67,324 cu. ft.; the previous reading
was 64,815 cu. ft. At $1.45 a thousand cubic feet, find the amount of the gas bill.

8. An investment of 818,000 produces an annual income of $720. At the
same rate, what should an investment of 825,000 produce?

9. Tires costing $18.75 were installed when the speedometer registered
18,985 miles. The four tires were replaced when the speedometer registered
34,652 miles.  $1.00 was allowed for each old tire. What was the average tire
cost per mile, correct to the nearest tenth of a mill?

10. An excavation 8 feet in depth required the removal of 5,328 cu. ft. of
earth and rock. The average depth of earth was 5 ft., and the cost of earth
removal was 814 a cu. yd.  The remainder was 1ock and cost $4% a cu. yd. for
removal. What was the cost of making the excavation?
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Percentage

Relation between percentage and common and decimal frac-
tions. Percentage is a continuation of the subject of fractions.
It is the process of computing by hundredths, but instead of the
term hundredths, the Latin expression per cent is used. The sign-
19%) generally replaces the words per cent, thus, 5%, 109}, and so
forth.

Any per cent may be expressed either as a common fraction or
as a decimal, thus:

Common Fraction — Decimally

19%. . . T(:y(j 01
G | Tho 05
125 125
ol | . . oF
1254 100 o1 1000 124 or .125
100, 100 1
3000,.. . 109 3.
5% 5 r v 004 or .005
e o or - - . .
z70 100 " 1000 or
5 4
T0T )
05%0 0 - 0005
¢ 100 " 10,000 °

Care should be taken in writing per cents. Do not write both
the sign and the decimal point; thus, 29, and .02 are the same,
but 29, and 029, are widely different, since the first is equivalent
to % and the second to 5¢v0.

Applications. Percentage admits of applications in many
fields. Business operations are guided by carefully prepared
statistics, and the relationships of items in statistics are often more
clearly reflected when they are expressed in terms of percentage.
There are numerous problems involving percentage besides those
having to do with financial considerations, such as finding the per
cent of increase or decrease in volume; per cent of shrinkage of
material; per cent of waste in manufacturing operations; per cent
of yield of crops.

Definitions. The base is the number or quantity represented
by 1009%. The base may be, for example, total sales, total

53
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expenses, the face value of a note, the par value of a bond, pounds
of material used, capacity, and so forth.

The rate is the number of hundredths, or the per cent. The
rate may be, for example, 6, or 259, which are written decimally
as .06 and .25.

The percentage is the product of the base and the rate. The
percentage may be, for example, the interest cost of a sum of money,
the departmental portions of an expense item, the increase in
pounds of material used, and the like.

Fundamental processes. In percentage and its application,
three fundamental mathematical principles are involved, namely:
(1) to find a given per cent of a number; (2) to find what per cent
one number is of another; and (3) to find a number when a certain
per cent of it is known.

Computations. Computations in percentage are based on
these principles.

Principle 1. 'The percentage is the product of the base and the
rate.

Base X Rate = Pereentage
Example
69 interest on $500 is $30. (500 X .06 = 30)
Problems

In the following, convert the per cent either to a common fraction or to a
decimal fraction, whichever is the casier.
Find:

1. 259 of 5,280 ft.
2. 109, of 846 Ibs.
8. 16875 of 24 bu. . 300 of $5,000.

4. 3740, of $60. . 200 of 95 vds.
6. 809 of 120 pp. 10. 143, of 42 in.

11. If an expense item of $16.00 is reduced 6+¢5, what will be the amount of
this item after the reduction?

12. A commission of 1247, was earned on a $240 sale. What was the
commission?

. 2%, of 180 Ibs.
. %o of 240 gal.

OO M

13. A sample of grain showed 2§, weed seed. How many bushels of weed
seed are in 600 bushels of this grain?

14. Anitem sells for 40 cents. What will be the selling price after a reduction
of 15%?

15. Anticipated requirements for copper will exceed the manufacturer’s stock

by 35%. If 185 pounds are on hand, how many pounds will have to be
purchased?

Principle 2. The rate may be found by dividing the percentage

by the base.
Percentage + Base = Rate.
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Example
$30 + 8500 = .06 or 6.

Problems

In the following find what per cent of:

1. 72is 24 6. 12is20
2. 60 is 50 7. 64is8

3. 180 is 120 8. Mis10
4. 360 is 90 9. 150 is 25
6. 50 is 20 10. 1251 25

11. Last year's taxes on a house were $320. This year's taxes were $640
What per cent were this year's taxes of last year's taxes?

12. A pile of lumber contained 4,500 feet, and 3,300 feet were used.  What
per cent remained?

13. Wages are increased from $1.50 an hour to $1.75 an hour. Find the
per cent of increase.

14. A new style of packaging reduced the shipping weight from 130 Ibs. to
121 Ibs.  What was the per cent of saving in shipping weight?

15. The inspector rejected 5 items out of 140 produced. What was the
per cent of rejects?

Principle 3. The buse may be found by dividing the percentage
by the rate.

Percentage + Rate = Base.
Example
30 + .06 = 500.

Problems
Find the number of which:
1. 2515209, 6. R6is 439,
2. 125is 16375 7. 3748 179,
3. 240 s 75% 8. 375 is ?1-’,’/,,
4. 48is1% 9. 4yis 3,
6. 72is 123% 10. 26 is 409

11. The fire insurance premium on a house was $22.50. The house was
insured for 80, of its value at §95. Find the value of the house.

12. Sales increased each year over the preceding year as follows: 159, the
second year, 209 the third year, and 259, the fourth year. If the fourth year’s
sales were $21,562.50, what were the first year’s sales?

13. A bankrupt can pay his creditors 72 cents on the dollar. If his assets
are $13,475.28, what are his liabilities?

14. The gross income of a rental property is $1,800 a year. FExpenses are
$500. If the net income is a return of 64% on the investment, find the value
of the proverty.
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é One workman completes a unit in 74 hours. Another workman com-
P}ﬁtcs u similar unit in 53 hours. The first workman took what per cent more
lime than the second workman to complete the unit?

Miscellaneous Problems

1. A machine that cost $50 was marked up 309;. What was the marked
price?

2. After a clerk’s salury was increased 61 %, he received $850 u year. What
was his former salary?

3. A 4-apartment building cost $18,000. Repairs average 159 of the cost;
taxes, 249%,; insurance on 909, valuation, 3%; other expenses amount tc
$114.25. What should the annual rental income be in order to return the
owner 8% on his investment? What should be the average monthly rental of
each npartment?

4. A produet shrinks 167, in processing.  How many pounds of raw material
will be required to process 252 pounds of finished product?

6. A creditor received $637.73 from a bankrupt estate paying 68 cents on the
dollar.  What was the creditor’s loss on the account?

Daily record of departmental sales. The following tabulation
is designed to show the total daily sales by departments, and the
total sales for the week, both by departiments and for the business
as a whole.  After Saturday’s sales have been entered, the total
departmental sales for the week may be found and also the per cent
that cach department’s sales is of total sales.  The per cent that
cach day’s sales is of total sales for the week 1s also obtainable.

DAILY RECORD OF DEPARTMENTAL SALES

Dept. Mon.  Tues. Wed.  Thurs. Fre, Nat. Total  PerCent
A $475.86 $275 83 $329 N6 $424 83 $387 92 412 15 .
B 32418 174 82 274 19 285 27 304.14 319 28
C 456,19 259 8O 179 86 258 24 286 39 305 74 .
D 421 40 268 75 142.56 280 22 178 90 260 57 .
I 175 60 125 34 156 85 210 05 162 50  IS7T 50 .. .

Total ..

Per

Cent o s e e+ e 100 0064

Problem

Prepare a form similar to the above, enter the sales in the proper columns,
and find: (a) the total sales for each day in all departments (add downward);
(b) the total sales for each department for the week (add across); (¢) in two
ways, the total sales in all departments for the entire week; (d) the per cent of
grand total sales made each day (total for each day divided by the grand total);
(e) the per cent of grand total sales made in each department (total of each
department divided by the grand total).

100 007,

Per cent of returned sales by departments. In some lines of
business it is important to keep a close check on the volume of
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returned sales. This may be done advantageously by means
of per cents derived from tabulated results.

Problem

Prepare a form similar to the following, enter the data, and find: (a) the net
sales for each department, and the net sales for all the departments; (b) the
per cent of returned sales in each department, and the total per cent of returned
sales.

SALES AND RETURNIED SALES BY DEPARTMENTS
Per Cent
Returned Net of Sales
Dept. Sales Sales Sales Returned

A $2486305 $ TH6 82 ... L
B 110,356 S0 1,328 95 . B

C 53,768 21 975 32 .. .
D 16,135 40 628 74 . . e
E 9,356 24 256 48

Clerk’s per cent of average sales. Ax a measure of efficieney,
the following tabulation may be made for a department, and cach
clerk’s weekly or monthly sales compared with the average weekly
or monthly sales.

MONTHLY SALES OF CLERKS—DEPT. A
Clerk’s Monthly Per Cent of

Number Sales Average
1 $2,756 80
2 1,954 36
3 2,075 83 e
4 2,634 87 .
5 2315 62 .
Total A 100 009,
Average ) T
Problem

Prepare a form similar to the above, enter the data, and find: (a) the total
monthly sales; (b) the average monthly sales per clerk; and (¢) what per cent
sach clerk’s sales are of the average sales per clerk.

Per cent of income by source. In accounting for the income
of a public service enterprise, it is desirable to show the per cent of
ncome from each source when the company’s activities are varied.

Problems

+1. In the following tabulation of gross earnings of a public utility eorporation,
ind what per cent the earnings from each source are of the total gross earnings.
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Source Gross Earnings Per Cent
Electric light and power ... ....... $15,817,324 00 ...
Flectric and steam railroads . 6,763,656 00 . ... .
City railways and bus lines . 4,248 824 00 ... .
Gas......... .. 3,191,720 00 . . ...
Heat.......... . 672,394 00 . ... .
Bridges........ ... 580,601 00 . ..
Tce.. ............ . 254,670 00 ...
Water .... ..... S 88,303 00 ... ...

Miscellaneous . L 21816 00 ... . .
$H (74‘4 Z‘N 00 100 00¢,,

_
2. In the following tabulation of the revenue from transportation of an inter-
urban railway, find what per cent each item of revenue is of the total revenue.

REVENUE FROM TRANSPORTATION

Source Amound Per Cent
Passengers ... ...... . ...iiiiiiienn. $657,855 00
Baggage .. e 550 00
Parlor and (‘hmr cars., . . . 9,894 .00
Special cars....... . . 2500 . .. .
Mail. ........... - . .. .. 1,500 00 ...
lixpress. ......... e 21,962 00 . ... .
Milk.......... . .. 1,666 00
I'reight . 264,214 00
Miscellancous. .. . . 269 00

$957,935 00 100 00,

Per cent of expense. Items of operating expenses and their
relation to total expenses are more casily compared if expressed in
terms of percentage.

Problems

1. In the following report of an interurban railway company, find what per
cent each group of expenses is of total operating expenses.

OPERATING EXPENSES

ITtem Lmount Per Cent
Way and structures. e $22%,690 00
Equipment............. ....... ... 98,979 00
Power ....... ... Ll 105,890 00
Conducting transportation ... 249,427 00
Traffie....... .. ..... ceoe ... D2,823 00
General and mlaoelhueous . .... 141,560 00
Transportation for investment (credit). . 8,403 00 ...

$363,066 00 100 005

2. In the following statement of the operating expenses of a restaurant for
a period of one month, find what per cent each item of expense is of total oper-
ating expenses.
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OPERATING EXPENSES

Item Amount  Per Cent
Superintendent’s labor . .. ... ... ... $ 7500
General labor ... . . ... .. . L. . 1,776 00
Extra labor .. C e 160 00
Supplies . . .. Coe 200 00
Flectricity . .. 58 00
Fuel ... e 75 00
Laundry. . e 103 00
Ice . .. 22 00
Repairs and renewals—equipment . 110 00
Meals to employees .. .. . . .. 340 00
Music . . 75 00
Miscellaneous C . 66 00

Totai.. . . o . 83,060 00 100 007,

Percent of increase or decrease. Percentage is often employed
to find the relation between numbers; that is, to find how much
larger or smaller one number is than another.

Problems

1. In the following departmental sales tabulation, find: (a) the increase or
the decrease in monthly sales by departments; (b) each department’s per cent of
increase or decrease (divide increase or decrease in each department by that
department’s monthly sales for This Month Last Year).

This Month Thus Month Der Cent P'er Cent
Dept.  This Year Last Year Increase  Decrease  [nerease  Deerease
A 82,973 69 22,795.84
B 1,426 8> 1,852.18
C 3,752 89 3,565 62
D 2,581 28 2,678 15
10 2,076 82 1,825 3%
Total

2. In the following condensed balance sheet of & municipal railway, find the
increase or decrease for each item, and also the per cent of increase or decrease.

Inercase, DPer Cent

Assets This Year  Last Year  Decreaset  Inc., Dec.}

Capital Assets C e $ 7,912,526 $%7,610,139 . R .
Current Assets . . 2,174,925 2,241,395
Deferred Assets . 132,124 132,125
Total Assets  ....... 210,219,575 39,983,659

Liabilities, Reserves, and
Surplus

Funded Debt e $ 3,992,000 $4,192,000
Current Liabilities R 269,720 343,126
Reserves ... . .. 1,56%,469 1,615,743
Surplus ...... B 4,389,386 3,832,790

Total Liabilities, etc .... . $10,219,575 $9,983,659
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3. In the following tabulation of advertising expenditures and direct sales
resulting therefrom, compute the totals, the increase, and the per cent of increase.

This Year

Advertising
Jan............ $2,238 00
Feb. .......... 2,154.00
Mar.. . ...... 2,435 86
Apr.... . . .. 2,425 46
May.... ..... 2,293.12
June . . ... . 203576
July . none
Aug . . none
Sept . . none
Oct... . ...... 2212 56
Nov . ...... 785 24
Dec...... ... none

Total.....
Yeur ago .
Increase

% Increase. .

Sales
$4,251 .44
7,461 60
8,773 84
7,292.12
8,709.04
8,412 28
7,383 .46
7,656 80
8,227 .84
4,208 70
5,260 84
5,683 96

Last Year
Advertising Sales
® 1,769 64 $ 3,762.00
1,787.96 5,067 16
1,769 53 5,232 48
1,840.26 7,818 00
1,831 70 4,867 20
1,825.49 4,673 12

none
none
none

5,083 20
4,454 56
4,650 88

1,142 04 4,976 40
1,306 26 2,652 00

__none 3,542 80
$10,607 .52 $37,650.77

4. In the following statement, find the increase or decrease of revenues and
expenses and the per cent of increase or decrease:

Railway operating revenue. .....
Other operating revenue. . .......

Total operating revenue ......
Railway operating expense:

Way and structures...........

Fquipment...................

Power............ ..........

General and miscellaneous
Depreciation.... .............
Taxes (except income taxes)

Total................... ..

Operating income ..............
Non-operating income:
Interest funded securities ......
Interest unfunded securities. . . .

Total......... ............

Gross income..... .............
Deductions from gross income:
Interest........... ..........

This Year

Last Year

Increase,
Decreaset  Per Cent

$866,197  $970,060
8,218 7,820
$874,415  $O7TT,880 . R
$ 91,38 $ 85560 . ...
64,249 61,866 ...
108,313 114,906 ...
196,259 211,144 . . . ...
9,496 10,157 e
128,849 128,887 ..
17,324 44,645 ..
26,185 29,840
$642,055  $687,014 i
$232,360  $200,866 . . .
2,579 5005 o e
7,765 6,328
$ 10,344 $ 11433 .. ...
$242,704  $302,299 .. ... -
$160,318  $161,402 ... ...
3,216 3,257 o
$163,534 $164,659 . .
$ 79,170 $137,640 . .
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Operating statistics. The operations of a public utility engaged
in transportation afford an excellent opportunity for the presenta-
tion of statistics for managerial control. The following problem
has been derived from the report of such an enterprise.

Problem
From the following data, ascertain the required answers.

SECTION OF INCOME STATEMIENT

Income This Year Last Year

Operating revenue:
Railway operating revenue......... ce .. % 22,413,689 $ 21,678,906
Coach operating revenue......... .. 818,328 51,282
Total operating revenue. ... - § 023,232,017 $ 21,730, 188
Non-operating income . 184,273 141,767
Total revenue from all sources $ 23,416,290 $ 21,871 9.))

Operating expenses:
Railway operating expenses . - % 16,572,497 $ 15,383,494
Coach operating expenses . 786,558 41,701
Total operating expenses. . $ 17,359,065 § 15,425,195
Net revenue from all sources " (),O.)7,2.3. $ () 44ﬁ)()
Statistics e
Railway revenue car-miles. . . . 52,863,111 48,248,330
Coach revenue coach-miles.. .. 3,529,795 157,540
Railway revenue car-hours.... . 5,692,190 5,267,176
Railway revenue passengers. . . . 357,926,168 346,116,298
Railway transfer passengers. ... .. . . 123,310,526 111,445,912
Railway total passengers..... . . . . ... 481,236,694 457,562,210
Coach revenue passengers . . 10,564,723 978,782
Coach transfer passengers.. ... .. .o 387,228
Coach total passengers .. .. ............ . 10,951,951 978,782

Total revenue and transfer passengers . .. . . 492,188,645 458,540,992
Railway operating revenue per car-mile (cents) S
Coach operating revenue per coach-mile (cents).. . .. N
Railway operating expenses per car-mile (cents). . L .
Coach operating expenses per coach-mile (cents). .
Railway operating revenue per car-hour ($ and

CeNLS) . o .
Railway operating expenses per car-hour ($ and

cents). . e e .
Ratio of tmnsfer paq%em,ers to revenue pds%eng.,erq

—railway (per cent)........... S
Ratio of transfer passengers to revenue passenf,erq

—coach (percent).................. .. ... .
Railway revenue passengers per car-mile oper: ated
Railway transfer passengers per car-mile operated
Total railway passengers per car-mile operated .
Coach revenue passengers per coach-mile operated .
Coach transfer passengers per coach-mile operated.. ......... .




62 PERCENTAGE

Statistics (Continued) This Year Last Year
Total coach passengers per coach-mile operated... ... ...
Ratio of railway operating expenses to railway oper-
ating revenue (per cent)........... et e
Ratio of coach operatmg expenses to ¢ oaoh opemtmg
revenue (Per cent).................iiitiiint e e e

Budgeting. Percentage is al%o apphed in budgetmg, as shown
by the following example from hotel accounting.

Example

Among the several items of the budget is, China and Glassware, $3,500, to
be distributed to four departments on the basis of the previous year’s expense
for this item in the four departments, as follows:

Department Per Cent
Rooms . ......... C e e e e 11 29
Restaurant. ....... ... .. .. ..... B 13 1t
Coffee Shop ...................... ... e 14 86
Beverages.. ................... ...... . .. . 1856
Total....ooooee 100 007
Solution
Department Per Cent Budget
Rooms ......... ... .. .. L. 1129 $ 395 00
Restaurant............................. 55 29 1,935.00
Coffee Shop............................. 14 86 520 00
Beverages.........ooovviiiiieiiinun. 18 56 650 00
Total...oovve 100 009, $3,500 00
Problems

1. The following year it was found that the actual disbursements for China
and Glassware amounted to $2,280.74, and other facts were as given in the
tabulation below. Compute the per cent for the distribution of the budgeted
amount for the next year, and the per cent that the expense of China and Glass-
ware is of the income for each depurtment.

China and Per Cent  Per Cent

Gross Glassware of of
Department Income Ezxpense  Expense  Income
Rooms....................... $141,857 50 $ 269 53
Restaurant................... 59,626.90 1,252 16 ... ...
Coffee Shop.................. 33,587.45 335 87
Beverages.................... 9,061.65 423 18

$244,133 50 $2,280.74

2. The following budget is that of an estimated operating statement.

Per Cent of

Net sales: Total Sales
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Per Cent of
Sales
Production costs:
ClASS A oo $1,200,000 ... ...
Class B .. ..o 140,000 ...
Class C.ooovvii i 162,500 ...
Class D..oooiiiiii 40,000 .. ...
$1,5642,500 ...
Per Cent
Gross margin...........c.c.ooene.n.. $ 957,500 ...
Selling:
Sales administration . . ........ $ 50,000
General sales department expense.. .. 12,500
Special promotion, ete e 12,500
District operating expense ~ ..... 400,000 ...
Advertising A.............. ... 100,000 ...
Advertising B. . ... e e 12,500
Advertising C............... . 25,000 e
Selling cost  ............. .. % 612,500
Net margin .. .. ............ ... % 345000 . . .

'Calculate: (a) the per cent of net sales in each class, as compared with total net
sales; (b) the per cent of production cost in each class, based on sales of each
class; (c) the per cent that selling cost is of total net sales; (d) the per cent that
the net margin is of total net sales.

3. The following is the budget for the Water Department of a municipality.
Find the per cent that each budget expenditure is of the total for the department.

Amount Per Cent

Pump station and filter plant salaries .... $17,300.00

Office salaries and expenses ............ 4,600.00

Chemicals, filter plant.. ..... ..., 1,000 00

Power—pump station and filter plant... .. 15,000 00

Light, heat, and supplies. .. ... e 3,000 00

Waterservice............covviin.... 3,000 00

Meters and installation........ ........ 6,000 00

Water main extensions and fire hydrants . 3,000 00

Motor truck repairs..................... 150 00

Interest on outstanding warrants ....... 4,246 00 . ...
Total.........covvviiii i, . $57,296 00 100 00%

4. Compute the increase or decrease and the per cent of increase or decrease
in the following comparative budget.

Public Buildings This Last % %
and Utilities Year Year Inc. Dec. Inc. Dec.
City hall engineers and jani-
,otors. L $ 5060 $ 4,284 .. e e
City hall fuel and supplies... 4,000 22168 o et et e

City hall maintenance and re-
PaIrs. ... 1,000 850 s e e e
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Public Buildings This Last % %

and Utilities Year Year Inc. Dec. Inc. Dec.

Detention hospital repairs. .. $ 300 $ 400
Detention hospital light and

fuel.......... .. ... ... 900 700 it it e s
Park light and fuel.......... 1,200 1,050 e s et e
Septic tank electric power.. .. 600 600 o et et e
Septic tank repairs... ...... 100 100 i i et e
Incinerator fuel and light.... 1,000 1,000 o it et s
Electriec lighting—streets,

alleys.................... 14,500 14,000 ...
Interest on warrants. . ... L. 2,284 21070 .
Contingent fund ........... 5,000. 4,036 ... ... ...
Detention hospital insurance . 433 . ST .
Library insurance ....... ce 281 o e .
Park insurance ............. e 104

S04 $82224 L oo

Profits based on sales. In the income statement, it is custo-
mary to base all percentage calculations on sales. With sales
equalling 1009, cost of sales, overhead, and net profit are expressed
as per cents of sales. Overhead expenses are those incurred in
operating a business—such as salaries and wages, rent, heat, light and
power, depreciation, taxes, insurance, advertising, telephone, post-
age, and so forth. In marking goods bought for resale, these
expenses must be taken into consideration. A few items of over-
head expense do not fluctuate, but many of them have a fairly
constant ratio to gross sales. The merchant determines the ratio
of overhead expenses to sales from his own experience and that of
others engaged in similar businesses. This per cent of cost of doing
business plus the per cent of profit decided upon deducted from
1009, determines the per cent which the cost of goods plus freight
and drayage bears to the selling price.

Sales = 1009,

Invoice Price plus Freight and Cartage | Overhead Profit

756, 15¢% 10%
Cost of Sales Gross Profit on Sales
75% 259,
Example

If overhead charges amount to 159, of sales, and a profit of 109 on sales is
desired, what is the selling price of an article with an invoice cost of $21.00 and
freight and cartage of $1.50?
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Solution

15% + 10% = 259%
100, — 259, = 75
$21.00 + $1.50 = $22.50, the cost.
$22.50 + 759% = $30.00, the selling price.

Verification

25% of $30.00 = $7.50, the overhead and profit.
$30.00 — $7.50 = $22.50, the cost.

Problems

1. An article that cost $15.00 was sold for $20.00. What is the profit per
cent on the selling price?

2. With an overhead expense of 209, what per cent of profit on sales is
made by selling for $1.50 articles that have an invoice cost of $1.00?

3. What is the per cent of gross profit on sales in Problem 2?

4. How much must the article in Problem 2 be reduced to sell at cost?
What per cent is this of the marked price?

5. A merchant sold an article for $12.00 and made a profit of 1249, on the
selling price. What was his profit in dollars?

6. Find the per cent of reduction of marked price to produce cost.

Cost  Marked Price  Per Cent Reduction

a. $ 2 $ 2 .
b. 2 50 27
c. 1 00 120
d. 03 .05
e. 3 00 6 00
1. .40 .50
g. 09 12
h. 15.00 25 00

7. Find the per cent of profit on the selling price.

Per Cent Profit on

Cost  Selling Price Selling Price
a. $ 1.00 % 120
b. 10.00 15.00

c. .60 .75
d. 3.50 7.00
¢ 6.00 8 00
f. 150 00 175 00
g 16.00 24 00

h. 75 00 125 00 ..

8. The factory price of an automobile is $1,300. Freight charges from
factory to dealer are $65.00. If the dealer’s overhead is 209, and he expects a
net profit of 15% on sales, what should be the selling price of the automobile?

9. A furniture dealer bought a shipment of 20 chairs at $30.00 each. He
marked them to sell at a profit of 40% on cost. The entire shipment was sold
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in the fall clearance sale at 259 reduction from marked price. What was the
profit or loss?

10. Complete the following:

% on
Cost Selling Price 9y on Cost  Selling Price

a $ 400 $ 600

b. 15.00 25 00

c. .16 .20

d. .04 .08

e. .08 .10

7 5 00 7 00 SO
g. 500 00 750 00
h. 24.00 3200

11. The invoice price of an article is $12.00. Freight is 75 cents. It costs
189, to do business and you desire a net profit of 109, on sales. What is the
selling price of the article?

12. If the invoice cost is $28.00, freight $2.00, overhead 257, net profit on
sales 159, what is the selling price?

13. A stock of merchandise valued at $8,750.00 was damaged by fire and
water. The loss was estimated to be 25%. Find the value of the damaged
merchandise,

14. A merchant’s overhead, or cost of doing business, is 222¢,. He desires
to make a net profit of 7+%. What will be the selling price of an item that cost
this merchant $4.907

16 Merchandise is bought for $3.50 less 259, and sold at $3.50 net. What
is the rate per cent of profit?

16. A tea and coffee merchant blends a 40¢ tea with a 70¢ tea in the ratio
of 2 to 1. If the blend is sold at 65¢ a pound, what is the rate per cent of profit
on cost?

17. A chair manufacturer finds the cost of material in a certain type chair
to be $7.50. Manufacturing cost (labor and overhead) is $14.80. Selling and
administrative expenses are 209, of sales. What is the manufacturer’s price
for this chair if he desires to net 109, on the selling price?

18. A clerk was ordered to mark a lot of suits so as to make a profit of 209,
after allowing 59, discount for cash. By mistake he marked the suits $24.75
each, which resulted in a loss to the clothier of 89,. At what price should the
suits have been marked?

Marking goods. Merchants frequently indicate the cost price
and the selling price on each article. The buyer may use the cost
price marking for comparison with current quotations; slow sellers
may be checked for desirability of reducing the selling price; inven-
tory of stock may be taken at cost; and, under special systems of
accounting, a daily record of cost of sales is achieved.

In order to conceal the cost price from the customer, a set of
symbols is used, interpretation of which depends upon a knowledge
of the key to the letters or characters. Any word or phrase of ten
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letters or any ten arbitrary characters may be used as the key.
An extra letter or character is used to prevent repetition of a letter,
and this extra letter or character is called a repeater. The repeater
makes it more difficult for a stranger to decipher the marks. The
word or phrase used must not contain the same letter twice.
Otherwise the same letter will represent two different numbers.

If the cost and the selling price are both written on the same
tag, the cost price is usually written below, and the selling price
above, a horizontal line. If both cost and selling price are marked,
a separate key is used for each.

Example

Use the word “blacksmith™ with repeater “w” as the selling key, and the
phrase “pay us often’’ with repeater “x’" as the cost key, and mark an article
to sell at $6.50 with a cost of $4.25.

Solution
blacksmith Repeater
1234567890 w
payusoften Repeater
1234567890 X

S.kh
U.as
Example
With the same keys, mark an article to sell at $9.55, with a cost of $7.00.
Solution
T kw
F.nx

The following are examples of key words and phrases:

Blacksmith ) Buy for cash

Charleston Black horse

Buckingham Cash profit

Republican Pay us often

Authorizes Our last key
Problems

1. Using “Charleston” as the key word and “x” as the repeater, indicate
the following costs:

a. $5.56 d. $6.62 g. $6.20 J. $1.44 m. $15.00
b. $6.50 e. 87.50 h. 85.00 k. $26.50 n. $2.35
c. $2.45 f. $12.50 1. $.25 l. 81247 0. $1.60

2. Use as the cost key “pay us often” and repeater “w,” as the selling key
““authorizes” and repeater ““x,” and show markings for the following:
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Cost Selling Price
a. " $2.25 $ 3.50

b. 1.15 1.50
c. 1.25 1 65
d. 23.50 29.50
e. .65 .90

8. If the selling key is ““Bridgepost” with repeater “w,” and the cost key
is ‘‘Cumberland” with repeater ‘“x,” write in figures the prices given in the
following:

B.dt Bg.ow
@ Cud ¢ Cu.dx
R.pg It.ww
b U.xd J. Ux.dx
Be.ot Pt
“ Ch.dx 7 Rbd
I.tw R.dt
& Ted b Grd

Commissions. The commission business in this country is
largely the result of our industrial and commercial development.
Economic conditions demand that there shall be agents who shall
represent either the buyer or the seller. The compensation paid
the agent for his services is called a commission. The principles
of percentage apply in commission.

The person who transacts business for another is the agent, and
the one for whom the business is transacted is the principal. The
fee, usually a per cent of the dollar volume of the transaction, is

the commaission.
N S Problems

1. An agent sells oil for $3,475.00 at 34 ¢, commission. What is the amount
of the commission?

2. A merchant buys goods through an agent at a cost of $275.00. The
agent charges 249 commission. What is the total cost of the goods to the
merchant?

8. An agent sells a consignment of merchandise for $1,824, retaining his
commission of 3%. How much does he remit to his principal?

4. If $302.75 was charged for selling $8,650.00 of merchandise, what was
the rate of commission?

6. A realtor's fee for selling a house and lot was $150.00. If the rate was
2%, what was the amount received by the principal?

6. An agent’s commissions for one week were $216.80. If his sales were
$10,840.00, what rate did he charge?

7. The invoice price on a shipment of merchandise was $1,283.38, including
agent’s commission. If the agent’s rate was 3¢, what was the commission? "~

8. The proceeds of a sale received by the principal were $828.78. The
commission deducted by the agent was $43.62. What was the rate?

9. Find the net proceeds of the following:
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ACCOUNT SALES
Boston, Mass., Oct. 5, 19—
Sold for Account of
Friends Milling Co., Friendsville, Minn.
By Puritan Brokerage Company

19—
Aug. 4 350 bbls. Flour @ $4.51
24 175 bbls. Flour @ 4.48
Sept. 6 320 bbls. Flour @ 450 .
19 60 bbls. Flour @ 4.53 ...
Oct. 1 30 bbls. Flour @ 4.52 -

Total Sales

Clmrgis
Aug. 1 Freight $420.60
4 Cartage 26 50
Oct. 1 Storage 22 90
5 Commission @ 3% .

Total Charges .
Net Proceeds e

10. The manufacturing cost of a certain type machine is $$80.99. The
manufacturer wishes to eatalog this machine at a list price that will net a profit
of 259, on sales after allowing a dealer’s discount of 259, and agent’s commission
of 16§%. Find the catalog list price.






CHAPTER @)
Commercial Discounts

Cash discount.
immediate payment, or for payment within a definite time.
deduction is a certain per cent of the invoice.

~ The expression “Terms: 2/10, 1/30, n/60”’ means that 29 of
the invoice price may be deducted by the purchaser if payment is
made within 10 days of the date of the invoice, that 195 may be
deducted if the invoice is paid within 30 days from the date of the
invoice, and that the invoice is due in 60 days without discount.
In some cases notice is given to the effect that interest at a specified
rate will be charged after the due date.

The acceptance of a cash discount is usually of advantage to
the purchaser. The following table indicates the annual interest
rates to which the usual cash discounts are equivalent:

Cash or time discount is a deduction for
The

4% 10 days, net 30 days = 9 per cent a year
1% 10 days, net 30 days = 18 per cent a year
139% 10 days, net 30 days = 27 per cent a year
29 10 days, net 30 days = 36 per cent a year
29% 10 days, net 60 days = 14.4 per cent a year
2% 30 days, net 4 months = 8 per cent a year

The rate per cent a year is calculated by taking the number of
days between the discount date of payment and the end of the
credit period, dividing the number of days in a year (360) by this
number, and multiplying the quotient by the rate of discount
under consideration.

360 Days

Number of Days Between
Discount Date and
End of Credit Period

X Rate of Discount = Equivalent Annual Interest Rate

Problems
L Find the equivalent annual interest rate for the following terms:

2%
3%
3%
3%

30 days, net 60 days
10 days, net 30 days
30 days, net 60 days
10 days, net 4 months

71
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2. To pay an invoice of $1,500, with terms 2/10, n/30, the purchaser bor-
rowed the money at 6% in order to take advantage of the 29, discount. What
henefit did he secure by borrowing the money?

3. A merchant was able to obtain 5% discount on an invoice of $720 by
borrowing the money at the bank for 90 days at 69 interest. How much was
he able to save?

Trade discount. Mercantile or trade discounts are reductions
from list prices, or from the amount of the invoice without regard
to time of payment. By offering different rates of trade discounts
to wholesalers and retailers, the manufacturer can send the same
catalog to both classes of customers.  Revised discount sheets are
issued as prices fluctuate, but the same catalog may be used a year
or morc because the list prices are fixed.

Rules of percentage are applied in commereial discounts:

base
rate
percentage

Invoice price
Per cent of discount
Discount

I

Several discounts are sometimes given. These are known as
chain discounts or a series of discounts.

The order in which the discounts are deducted will not affect
the result; thus, a selling price stated as list price ““less 109, 209,
and 59, is the same as a selling price stated as list price “less 59,
209, and 109%,.” This is shown in the following example, in
which $100.00 is used as the base:

Example
$100.00 x .10 .. .. $10 00 $100.00 X .05 .......c...nn. $ 500
$100.00 — $10.00 . %90 00 $100.00 — $5.00 ............ $95 00
$ 90.00 X .20 %1800 $ 9500 X .20 ...l $19 00
$ 90.00 — $15.00 $72 00 $ 95.00 — $19.00............ $76.00
$ 7200 X .05 . .. .$3.60 $7600X.10 ............. $ 7.60
$ 72.00 — $3.60 .. .. $68 40 $ 76.00 — $7.60............. $68 40
$100.00 — $68.40............. $31.60 $100.00 — $68.40............ $31.60

The total discount in each case is $31.60.

The dollar amount of discount determined from a series of
rates is not the same as the amount of discount determined from a
smgle rate equal to the sum of the series of rates. The sum of the
series of rates 1s 35%; 359, of $100.00 is $35.00, whereas the correct
discount is $31.60.

Single discount equivalent to a series.

First method. To find the single discount that is equivalent to
a series of di~coun{s, subtract one of the discounts from 1009.
Use the remainder as a new base. Multiply it by the second dis-
count, and deduct the product.  Use this remainder as a new base.
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Compute each discount successively, proceeding as before. The
difference between 1009 and the. last result will be the single
discount.

Example

What single discount is equivalent to a series of discounts of 205, 10,
and 8%%,?

Solution
1009% — 2096, ..o e e 8096
80% X 10%.... . . . . ... 8%
80% — 8%.. . . . . .. 729
2% X 8%%.. . . 6%
72% — 6%.. . . . . L. 66%
1009 — 669, .. . . ... 349

Ezplanation. 1007, represents the invoice price. 209, or § of 10074, equals
209, which subtracted from 1009, leaves 80¢;; 10 0, or 1o of 80%, equals 895,
which subtracted from 809, leaves 72¢5; hw; o, Or T3 of 72¢4, equals 6%, which
subtracted from 729, le:we@ 667,. 1009, the invoice price, less 66%, the
selling price, leaves 349, the single discount.

Second method. To find the single discount that is equivalent
to a series of discounts, subtract each single discount from 1009,
and find the product of the remainders. Subtract the final prod-
uct from 1009, and the remainder is the single discount equiva-
lent to the series of discounts.
Example

What single discount is equivalent to the series 2095, 10%, and 5%?

Solution
1007, . 1009, 100%
20% . _10% _ 5%
80%, : 909 959%

80 X .90 X .95 = .684, or 63.49,
1009, — 68.4¢, = 31.69, the single discount

A short method. To find the single discount that is equivalent
to any two discounts, subtract the product of the discounts from
the sum of the discounts.

Example
What single discount is equivalent to discounts of 209, and 209,?

Solution

20% + 209%
209, X 209,
409 — 4%
To find the net price. To find the net price, the list price and
discounts being given: Reduce the discount series to a single dis-

40%
4%
36%
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count, multiply the invoice prlce by this single discount, and deduct
the result from the invoice price. -

Example
What is the net price of an invoice of $600.00, less 30 %, 20%, and 10%?

Solution

1009 100% 100%

30% 20% 10%

70% 80% 90%
70 X .80 X .90 .o .. .. 504, or 50.49,
1009 — 50.4, 49.6 %, the rate of discount
$600.00 X 49.6% S . $297.60, the discount
$600.00 — $297.60. . . .... . . . $302.40, the net price

If the amount of discount is not desired, the net price may be
found as follows:
$600.00 X 50.49, = $302.40

Problems

1. In each of the following, calculate by the short method the single dis-
count that is equivalent to the series:

(a) 10% and 5%. (c) 40% and 5% (¢) 35% and 10%,.
(b) 209 and 5%,. (d) .)”/o and I()” {f) 309% and 209,

2. In each of the following, find the net price:

(a) $350.00, less 10€ /u, 109 0 and 5%, (c) $480.00, less 209 oy 10¢; 0y ¢ and 5¢;.
(b) $500.00, less 33% 40, 5%, and 255, (d) 151 200. 00 less 5%, 259, and 1.
(e) $900.00, less 509, 209, and 50

3. The list price of an invoice is $750.00, with discounts of 1095, 59%, and
23%. The terms of the invoice are: 2/10, 1/30, and n/60. What amount will
be necessary to pay the invoice: (a) within the 10-day period; (b) within the
30-day period?

4. B purchases merchandise listed at $3,500.00, less 209, and 25%. e

sells this merchandise at the same list price, less 1595, 109, and 5%. Does he
gain or lose, and what amount?

6. A dealer offers merchandise at a list price of $5,000.00, less discounts of
255, 109, and 10¢,.  Another de: 1101 offcrs the same merchandise at a list price

of $4,800 00 less discounts of 20%,, 15%, and 59%. Which is the better offer,
and by whn.t amount?

6. Which is the better offer, and by what amount, on an invoice of $425.00:
(a) 30%, 209, and 10¢5; or (b) a single discount of 50¢,?

7. The list price of an item is $24.00. If bought at that price less 333 ¢; and
109, and then sold at the same list price less 2097 and 5¢%, what is the profit?

8. The net cost of an invoice of merchandise was $1, 200 00. What was
the list price, if the cost was 259 and 20 off list?
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~9. If the list price is $400.00, and the net price is $330.00, what is the single
rate of discount?

10. What single discount is equivalent to 25°5, 2095, and 124,?

Transportation charges on discount invoices. In some cases
transportation charges are pmd by the scllcr in other cases, by the
purchaser. If the purchaser is to pay the tmnsportatlon charge,

_and as a matter of conveiience the Séllér prepay's it, The Seller adds
the charge to the invoice. The purchaser is not entitled to cash
dlscount on the added charge.

If a shipment is made “freight allowed,” the discount should
be ﬁgured after the deduction for freight; othcrwm 1t would he

equivalent to taking discount on the transportation dun ge.

Problems

1. Aninvoice of books amounts to $4.85, and parcel post charges are 79 cents,
a total of $5.64. If terms are 2/10, what is the discount if paid within the 10-day
period?

2. Complete the following invoice:

6 doz. Items @ $6.65 ...
24 doz.  Articles @ 45
61 doz. Ttems @ 4A7%
3only Items @ 2.34 [
Less 15% s

Less freight allowance ...
525 1bs. @ .45% cwt.
Net

If the terms of the abeve invoice are 1/10, n/30, what will be the discount if
paid within 10 days?

3. An invoice for paper, freight allowed, amounted to $1,754.50. The freight
bill paid by the purchaser was $238.54. If 29 discount was allowed for pay-
ment within 10 days, what was the amount of the check?

Anticipation. In retail business, invoices for purchases often
have dating terms. The terms may be 2/10, 90 days extra. If the
merchandise is received within 10 days and checked by the receiv-
ing department, the purchaser will deduct 29, cash discount, and
an anticipation discount on the balance computed at 6% (usually)
for 90 days, which is equxvalent to an additional discount of 14 9.

Another case is that of spring purchases of fall merchandise
invoiced 2/10, November 1 dating. An invoice with these terms
may be discounted 2% if paid before November 11, and if paid
July 15 would be subject to anticipation discount for 119 days at
the customary rate, say, 6%.
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Example
An invoice billed April 2, for $3,250.75, terms 2/10, Nov. 1 dating, freight
allowed, was paid April 28. Freight paid by the purchaser was $132.48.
What was the amount of the check?

Solution

Invoice... ...t i $3,250.75
Tessfreight. ... ... .. . . . 132 48
$3,118 27
Tess discount, 2%, ............... ... L. 62 37
. $3,055 90
“ Tess anticipation, 69, for 197 days.. ... cee . 100 34
Amount of check ... ... .. o000 ol L $2,955 56

Problems

1. Aninvoice for $21.25 dated Dee. 28, terms 2/10, Feb. 26, was paid Jan. 7.
What wag the amount of the check?

2. What is the anticipation on an invoice for $475.50, dated June 10, terms
2/10; 90 days extra, if paid June 25?

3. Find the amount earned by paying an invoice for $1,275.25, dated July 12,
terms 2/10, Oct. 1 dating, on July 2\,
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Simple Interest

Definition. Interest, as commonly defined, is a payment for
the use of borrowed money or credit. This payment depends upon
the rate per cent charged and upon the length of time for which
interest is calculated. The sum loaned or the amount of credit
used is the principal. The number of hundredths of the principal
that is taken is the rate, which is usually expressed as a per cent.
The principal, with the interest added, is called the amount.

Short method of calculating. There are a great many methods
of computing interest, cach of them possessing more or less merit.
However, with the accountant the chief consideration is not how
many methods there are, but rather how accurately and how
quickly he can solve a problem in interest.

The computation of the product of principal, rate, and time is
the shortest method when the time is full years or fractional parts
of a year, such as %, %, 1, any number of 10ths, and so forth; other-
wise, the operation may be shortened by taking advantage of
aliquot parts, multiples and fractions, cancellation, and so forth.

The following principles and methods of computing interest are
quick and accurate when the rate is €9,

Sixty-day method. To find the interest at 69 for:

6 days, point off 3 additional places to the left of the decimal point in the
principal.

60 days, point off 2 additional places to the left of the decimal point in the
principal.

600 days, point off 1 additional place to the left of the decimal point in the
principal.

For 6,000 days, the interest will be the same as the principal.

Example
Find the interest on $256.75 for 6 days at 69%,.

Solution
Pointing off 3 places to the left of the decimal point in the principal gives
25§75, er 26¢.
Example

Find the interest on $345.65 for 36 days at 6%.
77
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Solution

Point off 3 additional places to the left of the decimal point in the principal,
and multiply by 6. The answer is $2.07.

For rates other than 69, see adjustments on page 80.

Problems
Find the interest at 69 on:
1. $180.00 for 60 days. 6. $26.50 for 18 days.
2. $150.00 for 54 days. 7. $752.25 for 6 days.
3. $262.50 for 24 days. 8. $15.80 for 54 days.
4. $32.75 for 36 days. 9. $75.40 for 30 days.
6. $65.50 for 12 days. 10. $12.85 for 24 days.

Method using aliquot parts.

Example
Find the interest on $275.84 for 124 days at 6 9.

Solution

$2[75 84 = interest for 60 days
2|75 84 = interest for 60 days
18 38 = interest for 4 days

$5/70 06 = interest for 124 days

Ezxplanation. Pointing off 2 decimals, as indicated by the vertigal line, gives
the interest for 60 days. Double this to find the interest for 120 days. Four
days’ interest is 15 of 60 days’ interest. The sum, $5.70, is the interest for
124 days.

Example

Iind the interest on $754.90 for 137 days at 6%.

Solution
$ 7|54 98 = interest for 60 days
7|54 90 = interest for 60 days
1150 98 = interest for 12 days
62 90 = interest for 5 days

$17[23 .68 = interest for 137 days

Ezplanation. Pointing off 2 decimal places gives the interest for 60 days.
Double this to find the interest for 120 days. Twelve days is + of 60 days;
therefore, the interest for 12 days is § of 60 days’ interest, or $1.5098. Five
days is 5 of 60 days, and the interest is ¥5 of $7.5490, or $0.629. The sum,
$17.24, is the interest for 137 days.

After a little practice, any number of days can be resolved into
6- or 60-day periods and easy fractions thereof.

Example
Find the interest on $247.64 for 8 days at 6.
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Solution

$|247.64 = interest for 6 days
082.54 = interest for 2 days

$|330.18 = interest for 8 days

Ezplanation. To find the interest for 6 day's, point off 3 decimals, as indi-
:ated by the vertical line. Two days’ interest is 4 of 6 days’ interest. The
wnswer is, therefore, 33¢.

For rates other than 69, see adjustments on page 80.

Problems
Find the interest at 6% on:
1. $286.75 for 9 days. 6. $175.82 for 34 days.
2. $189.22 for 8 days. 7. $38.95 for 19 days.
3. $256.35 for 27 days. 8. $47.56 for 17 days.
4. $178.56 for 39 days. 9. $29.10 for 2 days.

6. $38.29 for 40 days. 10. $1,286.75 for 21 days.

The cancellation method. The cancellation method may be
1sed to advantage in many interest calculations, especially in those
iaving fractional rates and rates other than 6 9.

Example
Find the interest on $750.00 for 45 days at 5.

Solution
125 15 .01
780 X 43 X #8  18.75
12 % 39 =—3 = 4.687, or $4.69
4 8

Ezxplanation. Writing below the line 12 times 30, instead of 360 days, facili-
ates cancellation.

Problems
Find the interest, by the cancellation method, on:
1. $840.00 for 12 days at 2%. 6. $284.00 for 34 days at 6%.
2. $320.00 for 15 days at 4%. 7. $368.00 for 56 days at 5%.
3. $160.80 for 18 days at 59%. 8. $775.14 for 79 days at 5%,
4. $275.75 for 74 days at 6%. 9. $250.00 for 91 days at 6.
6. $112.50 for 85 days at 49%. 10. $500.00 for 102 days at 4 9.
A Example
Find the interest on $345.75 for 99 days at 439.
Solution

3
345.75 X 99 X .00 _ 31.1175

IZx3x2 8

= $3.889, or $3.89
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Problems
Find the interest, by the cancellation method, on:

1. $360.80 for 38 days at 4% %. 3. $1,000.00 for 40 days at 5% %.
2. $312.32 for 45 days at 43%. 4. $1,600.00 for 75 days at 4% %.

Dollars-times-days method, 69,. This method is rapid, and
is particularly valuable when a calculating machine is used. It is
a modification of the cancellation method, where 69, and 360 days

are.two of the factors. Thus:

$ X Days X .06
350
6,000
Assume that there are no other items that can be cancelled. The
number of dollars is multiplied by the number of days, and the
product divided by 6,000. Any number may be divided by 6,000
by pointing off 3 decimals, and dividing the resultant number by 6.

Example
Find the interest on $256.50 for 28 days at 675.

Solution

Multiply the number of dollars by the number of days, point off 8 decimal
places in addition to the number of decimal places in the principal, then divide by 6.
$256 50
28
6)7 182 00
1.197 or $1.20, the interest
This method may be used for any rate by adding to or subtract-
ing from the interest computed at 6, the fractional part thereof
that the specified rate is greater or less than the 69, rate.

TFor 89, increase the interest hy § of the amount computed at 6%.
Tor 79, increase the interest by ¥ of the amount computed at 6%.
For 5%, decrease the interest by % of the amount computed at 6.
Tor 4%, decrease the interest by ¥ of the amount computed at 6%.
For 439, decrease the interest by 1 of the amount computed at 6%.

The above adjustments may be used with any of the 69,
methods in solutions in which the rate is more or less than 6 9.

Problems
Find the interest on the following:
1. $275.12 for. 73 days at 5%. 4. $138.42 for 28 days at 44 %.
2. $132.86 for 28 days at 8. 6. $276.95 for 17 days at 8%.

8. $280.60 for 70 days at 4%. 6. $640.64 for 56 days at 7%.
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Interchanging principal and time. Under the 60-day method,
the computations may often be shortened by interchanging the
principal and the time.

Example
Find the interest on $6,000.00 for 31 days at 69%.

Solution

Interchanging the principal and the time, the problem becomes that of
finding the interest on $31.00 for 6,000 days. Apply the 6%, 60-day method,
and the interest is found to be $31.00, since the interest is equal to the principal
when the rate is 69 and the time is 6,000 days.

Problems
Find the interest on the following:
1. $2,400.00 for 23 days at 6. 4. $3,000.00 for 193 days at 6%.

2. $3,600.00 for 7 days at 6%. 6. $4,500.00 for 38 days at 6%.
3. $6,000.00 for 156 days at 69. 6. $4,200.00 for 41 days at 6%.

Exact or accurate interest. Exact or accurate interest is that
which is obtained when a year is taken as 365 days. For full
vears, all methods of computing interest give the same result-- a
certain per cent of the principal; hence the results differ only when
fractional parts of a year are used.

Example
Find the exact interest on $1,200.00 for 93 days at 6%.

Solution

The cancellation method previously explained is the method used, as it is
probably the most practical.

240
1200 X 93 X .06 1,339.20

- = - = $18.35

343 s =3

73

Problems

Find the exact interest on: '
1. $750.00 for 45 days at 6%. 2. $1,200.00 for 68 days at 7%.

3. $1,600.00 for 73 days at 639.

Accumulation of simple interest. Simple interest accumulates
in like amount each period, if the principal and rate are unchanged.

Symbols. Let ¢ equal the rate of interest, n the number of
periods, and P the principal. Then accumulation of simple
interest on any sum of money, for any number of periods, may be
found as follows:
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Example
Find the simple interest on $100.00 for 5 years at 69%,.
Algebraic Formula Arithmetical Substitution
P(1 X tn) = Interest. 100(1 X .06 X 5) = 30.
Solution
1 X .06 = .06, interest on 1 for 1 year at 69,
.06 X 5 = .30, interest on 1 for 5 years at 6%

.30 X 100 = $30.00, interest on $100.00 for 5 years at 6%
TABLE OF SIMPLE INTEREST

1 @ 3) 4) (5
Total Int.

End of Interest Due at End of Sum Due at
Year Principal Each Year Each Year  End of Year
1 $100 00 $6.00 $ 6.00 $106 00
2 100 00 6.00 12 00 112.00
3 100.00 6.00 18 00 118 00
4 100.00 6 00 24 00 124 00
5 100.00 6 00 30.00 130 00
Problems

1. A man borrows $500.00 for 9 years at 49,. What amount of interest will
he pay during this period? Write the formula and solution, as shown in the
example above.

2. What is the amount of interest due on $300.00 at the end of 10 years if
the rate is 79%? Write the formula and solution, as shown in the example
above.

3. Construct a table in columnar form, similar to the table above (omitting
column 5), for $400.00 invested for 5 years at 6 9.

4. What is the interest accumulation on a debt of $4,270.00 for 8 years at
5%, simple interest?

Simple amount. The simple amount is found by adding to the
principal the total simple interest. It is the amount due at the
end of the stated period.

Example
What is the amount of $100.00 for 5 years at 6%?

Algebraic Formula Arithmetical Substitution
P + [P(1 X tn)] = Amount. 100 + [100(1 X .06 X 5)] = 130.

Solution

1 X .06 = .06, interest on 1 for 1 year at 69
.06 X 5 = .30, interest on 1 for 5 years at 6%
100 X .30 = 30.00, interest on 100 for 5 years at 6%,
100 4 30.00 = $130.00, amount of $100.00 for 5 years at 6%,

The simple amount is shown in column 5 of the table above;
hence the construction of a table is omitted here.
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Problems
Write formulas and solutions for the following:
1. The amount of a $200.00 note due in 6 years; interest, 5%.
2. The amount due in 6 years on $530.00 at 6.
3. The amount due on a note for $750.00 with 4 ¢, interest. No interest has
been paid during a period of 4 years.

Rate. To find the rate, when the principal, interest, and time
are given, divide the given interest by the interest on the principal
at 19, for the given time.

Example

At what rate will $100.00 produce $24.00 in 4 years?

Algebraic Formula Arithmetical Substitution

Interest . 24
17(1 X ’"L) = Rate of interest. m =

6.

Solution

1 X .01 = .01, interest on 1 at 19, for 1 year
.01 X 4 = .04, interest on 1 at 19, for 4 years
100 X .04 = 4.00, interest on 100 at 19, for 4 years

24 +~ 4 = 6, or 69, the rate of interest

Problems
Write formulas and solutions for each of the following:

Principal Interest Time Rate
1. $ 400 00 $ 48.00 3years ...
2,000.00 500.00 5 years
800.00 336 00 6 years
300 00 126.00 7 years
150.00 40.50 6 years

el o e

Time. To find the time, when the principal, interest, and rate
of interest are given, divide the interest by the product of the
principal and the given rate for one year.

Example
In what time will $100.00 invested at 69, produce $24.00 interest?
Algebraic Formula Arithmetical Substitution
Interest Time 24 -4
P(Q X n) ’ 100(1 X .06 X 1) :
Solution

1 X .06 = .06, interest on 1 at 69, for 1 year
100 X .06 = 6, interest on 100 at 6% for 1 year
24 =+ 6 = 4, the number of years
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Problems

Principal Interest Rate
1. $1,000 00 $240 00 6%
2. 750 00 90 00 49,
3. 360 00 81 00 4%,

Present worth. The present worth of a debt, due at some
future time, without interest, is the sum which must be invested
now in order to produce the specified amount at the end of the
period. Thus, since $1 invested for 5 years at 6%, will amount to
$1.30, the amount that must be invested now at 69, to produce
$1 at the end of 5 years is 1.00/1.30, or $.7692.

To find the present worth of a sum, multiply the sum by the
present worth of $1.00 for the given time.

Example
What is the present worth of a note for $100.00, due in 5 years, without
interest, money being worth 6,?

Algebraic Formula Arithmetical Substitution

1 5 1
e ) = es , h. 1000f{-—m———) = .92.
r (l X in)) Present worth (l TX 06X 5)) 76.92

Solution
1 X .06 = .06, interest for 1 year on 1
06 X 5 = .30, interest for 5 years on 1
1 4 .30 = 1.30, amount of 1 for 5 years
1 + 1.30 = .7692, present worth of 1 for 5 years
100 X .7692 = $76.92, present worth of $100.00 for 5 years

Verification

$76.92 X .06 = $4.6154, interest for 1 year on present worth
$4.6154 X 5 = $23.08, interest for 5 years on present worth
$76.92 4+ $23.08 = $100.00, amount due in 5 years

TABLE OF PRESENT WORTH

1 (2) 3) 4) (5)
Princtpal Minus
Divided by Equals Present Worth
Years Principal Amount of 81 Present Worth Equals Discount
1 $100 00 $1.06 $94 34 $ 5 66
2 100 00 1.12 89 29 10.71
3 100.00 1.18 84.74 15 26
4 100.00 1.24 80 65 19 35
5 100.00 130 76 92 23 08

Comparison of simple amount and simple present worth. The
following comparative chart is presented to illustrate the accumu-
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lation of simple interest on a sum and on the present worth of the
same sum:

130
124
118
112
106
AMOUNT 100 100 100 li\/\;(l)s' OF
94.34 UNT
90 89.28
84.74
80.€6
Present 07 76.92 | Basis or
WORTH PRESENT WORTH
704
60
p———— ]
/—\\\\_‘—*//‘/ —
[

Jan.1, Deec, 381, Dec.81, Dcec. 81, Dce.3l, Dce.3l,
st Yr, 1stYr, 2ndYr. 38rd Yr., 4thY¥Yr. 6thYr,

Figure 1.

The amount starts at $100.00, and accumulates to $130.00 in
5 years. The present worth starts at $76.92, and accumulates to
$100.00. The rate of interest is the same in each case, 6 %.

Problems

" 1. What is the present value of a 6-year note for $650.00, without interest,
if money is worth 59,? Write the formula and solution, as shown in the example
onpage 84.

' 2. A note for $3,500.00, without interest, is due in 5 years. What is its
present value, money being worth 69%? Write the formula and solution, as
sh}i\vn in the example on page 84.

3/ Construct a table in columnar form, similar to the table on page 84,
(onftting column 5). Use $1.00 as the principal, 4 years as the time, and 5%
ag/the interest rate.

4. Construct a comparative chart showing the difference in value of the
amount and the present worth of $400.00 due in & years, interest at 5%.

True discount. True discount is the difference between the
sum due and its present worth computed on a simple interest

basis. (See page 84.)
Example

Find the true discount on a debt of $100.00 due in 5 years, without interest,
money being worth 6.
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Solution

The present worthof the debt is the sum shown in the solution on page 84,
or $76.92.

$100.00 — $76.92 = $23.08, the true discount

Refer to column 5 of the Table of Present Worth, page 84, for
the method of showing the true discount in columnar form.

Problems
1. What is the true discount on a debt of $750.00 due in 3 years, money being
worth 49,? Write the formula and solution.

2. Find the difference between the present value and the face value of a
non-interest-bearing note for $500.00, due in 4 years, money being worth 6%.
Write the formula and solution.

8. Construct a table in columnar form, similar to the table on page 84, for
$1.00 at 49, for 6 years.

4. Find the difference between the true discount and the simple interest on
$650.00 for 8 years at 49



CHAPTER 8
Bank Discount

Definition. Bank discount is a deduction made from the
amount due at maturity on a note or draft, in consideration of its
being converted into cash before maturity. If the note does not
bear interest, its face value is the amount due at maturity. If the
note does bear interest, the amount due at maturity is the face
value plus interest on the face value for the period and at the rate
specified in the note.

In bank discount, the time is the period from the date of dis-
count to the date of maturity of the note. The date of maturity
of a note is the day on which it is due. Notes due a given number
of days after date mature after the exact number of days have
clapsed. Notes due a given number of months after date mature
on the same date so many months hence, except notes made on the
31st and falling due in a 30-day month, which mature on the 30th,
and notes made on the 29th, 30th, or 31st of some month and
falling due in February, which mature on the last day of February.

Example

A note due 30 days after January 31, will mature on March 2; but if the note
is due in one month, it will mature on the last day of the succeeding month, or
February 28. If the year should be a leap year, the maturity dates would be
March 1 and February 29.

Counting time. In counting time, the usual method is to
count the first succeeding day as one day. To illustrate, if a note
is given on January 15 for 10 days, the 16th is counted as the first,
the 17th as the second, the 18th as the third, and January 25 as the
tenth day.

Finding the difference between dates by use of a table. By
numbering the days of the year, a calendar may he made for
determining the number of days between any two dates. A
portion of such a table, and the use made of it, are illustrated on
page 88.

87
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May 1 .................. 121 Nov.l......... ........ 305
2 122 2 306
P 123 P 307
4. 124 4. 308
5 e 125 S 309
6 . 126 6. 310
A 127 T 311
8 128 o 312
9 . 129 9 313

10, ... L 130 10 .. . ... 314

The number of days between May 4 and November 9 is found
y Y
as follows:

The table shows that November 9 is the 313th day of the year
The table shows that May 4 is the 124th day of the year

Therefore, the difference is 189 days, the time required

Another form of table is one that shows the number of days
from any day of any month to the corresponding day of any other
month not more than one year later.

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.
January ... 365 31 59 90 120 150 181 212 243 273 304 334
February . 334 3656 28 59 89 120 150 181 212 242 273 303

March .. 306 337 365 31 61 92 122 153 184 214 245 275
April ... .. 275 306 334 365 30 61 91 122 153 183 214 244
May . . . . 245 276 304 335 365 31 61 92 123 153 184 214
June ...... 214 245 273 304 334 365 30 6L 92 122 153 183
July.. ..... 184 215 243 274 304 335 365 31 62 92 123 153
August. .. .. 153 184 212 243 273 304 334 365 3L 61 92 122
September . 122 153 181 212 242 273 303 334 365 30 61 91
October. .. 92 123 151 182 212 243 273 304 335 365 31 6l

November. . 61 92 120 151 IS8T 212 242 273 304 334 365 30
December... 31 62 90 1201 151 182 212 243 274 304 335 365
Example

A note due August 17 was discounted June 10. What was the term of
discount?

Solution
From the table, June 10 to August 10.................. 61 days
August 10to August 17....... ... ... .. 7 days
Total. ... 68 days

Banks do not compute time uniformly, but the methods given
here are in common use.

Nore: Tables similar to those above may also be used to
good advantage in computing the unexpired time of insurance
policies.

Proceeds. The proceeds of a note is the difference between the
amount due at maturity and the bank discount.
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To find bank discount and proceeds.

Compute the bank discount as simple interest on the amount
due at maturity for the unexpired time (term of discount). Deduct
the bank discount from the value of the note at maturity to obtain
the proceeds.

Example 1

Find the bank discount and the proceeds if a non-interest-bearing note for
$420.00 due in 90 days is discounted at 6¢¢.

Solution

Faceof note ... ........ e e $420,00

Bank discount, 90 days .. . . ... ... 630

Proceeds  .... .. . e e $413.70
Example 2

A note for $780.00 dated May 5, payable in 6 months with interest at 69,
is discounted at 695 on August 3. Find the bank discount and the proceeds.

Solution
Faceofnote . ......... ... ... . ... .. ... $780 00
Interest for 6 months at 67, ... ... ... ... ... ... 23 40
Value of note at maturity . ... . ... .. ... $803 40
Bank discount on $303.40 for 94 (LlV\ at 69 o 12 59
Proceeds . ... ... . . $790 SL

To find the face of a note when the proceeds, time, and rate
of discount are given. Divide the proceeds of the note by the
proceeds of $1.00 for the given rate and time.

Example

For what sum must a non-interest-bearing note be drawn, due in 90 days,
so that when it is discounted at a bank at 69, per annum, the proceeds will be
$537.40?

Solution

$0.015 = bank discount on $1.00 for 90 days
$1.00 — $0.015 = $0.985, the proceeds of $1.00
$537.40 + $0.985 = 545.58 times, or $545.58

[l

oy Problems
Find the bark discount and the proceeds on:

@ A note for $750.00, due May 30 without interest, and discounted April 16
at 69%,.

@ A note for $1,200.00, due December 4 without interest, and discounted
Oct. 29 at 69

@ A note for $1,500.00, dated October 8 and due in 4 months with interest
at 69, discounted December 1 at 6.
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A note for $800.00, dated September 9 and due in 6 months with interest
at 7%, discounted November 11 at 6.

@ A note for $250.00, dated July 11 and due in 90 days with interest at
549, discounted September 1 at 6%.

) $443.03 was received as the proceeds of a 90-day note discounted at 6 9.
Wha¥t was the face of the note?

) For what sum must a 60-day note be drawn in order that the proceeds
will be $600.00 when the note is discounted at 69,?

Find the date of maturity, the term of discount, the bank discount, and
the pfoceeds of a 60-day note for $750.00, dated July 8 and discounted July 17
at 59,.

Find the date of maturity and the term of discount of a 90-diy sight
draft, dated May 14, accepted May 17, and discounted June 10.

Tind the date of maturity, the term of discount, the bank discount, and
the proceeds of a note for $650.00, dated Nov. 30, due in 3 months, and dis-
sounted Jan. 5 at 69.



CHAPTER 9
Partial Payments

Part payments on debts. A\ debtor may by agreement make
equal or unequal payvments on the principal at regular or irregular
intervals.  Any partial payvment of a note or draft should be
recorded on the back of the note or draft.

Methods. There are two methods of applying payments of
principal and interest to the reduction of an interest-bearing debt.
The method adopted by the Supreme Court of the United States
is termed the ‘‘ United States Rule’’; the other method, which has
been widely adopted by businessmen, is termed the ‘“ Merchants’
Rule.”

United States Rule. The United States Rule is now a law in
many of the states, having been made so either by statute or by
court decision.

The court holds that when a part payment is made on an
interest-bearing, debt, the payment must first be used to discharge
the accumulated interest, and what remains of the payment is then
applied in eancellation of the principal.  1If the payment is smaller
than the accumulated interest, no cancellation takes place, and the
previous principal continues to draw interest until the accumulated
payments exceed the accumulated interest.

Example

An interest-bearing note for $1,800.00 dated March 1, 1944, had the following
mdorsements:

September 27, 1944 cee e e $500 00
March 15,1945 ............. B A 25 00
June 1, 1945 .. B . . 700 00
How much was due September 1, 1945?
Solution
Yr. Mo. Da. Yrs. Mos. Days
Date of note... ...... 1944 —3—— 1
First payment, $500.00 . ... 1944—9——27 6 26
Second payment, $25.00 .. . 1945 -3-——15 5 18
Third payment, $700.00. . . .. 1945—6 1 2 16
Settlement................. 1945—90—— 1 3 0
1 6 1]

N
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Ezxplanation. The time is found by successive subtractions of the first date
from the second, the second from the third, and so on. The sum of the different
times is equal to the time between the date of the note and the date of settlement.

Face of note, March 1, 1944 ... ....... . . ... .. . ...... &1,5800 00
Interest on $1,800.00 d.t 6% from March I to \ept 27 K months und

26 days. . o e e 61 80
Amount due Sept. 27, 1944.. ... ... .. e S 31,861 80
Deduct payment. ... ... L 500 00
Balance due Sept. 27, 1944 .. ... .. 81,361 SO

Interest on $1,361.80 ‘Lt 6, fmm hcpt 27 tu M are 11 15,5 months and
18 days, $38.13.  As this interest is larger in amount than the pay-
ment made at March 15, the interest is not added and the payment

is not deducted.
Interest on $1,361.80 at 695 from Sept. 27 to June 1, 1945, S months

and ddays............ .. e Lo 55 38
Amount due June 1, 1945 e e e .. $1,417.18
Deduct sum of payments: March 15 B $ 25 00

June L. . . oo 700 00 725 00

Balance due June 1, 1945 e K 692 18

Interest on $692.18 at 69 from June 1 to Sept. 1, 1945, 3 months .. 10 38

Balance due September 1, 1945, ... ..o oo $ 702 56
Problems

1. A note for $1,650.00 was dated May 20, 1944, The interest was 6 from
date, and the following payments were indorsed:

Sept. 8, 1944, .. ... $ 45 00
Dec. 14, 1944 ... oo e 20 00
Feb. 26, 1945 . .. . o 50 00
July 5, 1945.. ... .. o 90 00
Nov. 14, 1045. .. . ... . ...... e 250 00

What amount was due December 17, 19457

2. A note for $1,200.00 was dated June 20, 1941,  The interest was 6¢; from
dute, and the following pauyments were indorsed:

Qct. 2, 1941.. .. ... . e e e .. 8120 40
February 8, 1942 .. . . R 29 50
May 23, 1942....... ... . e 56 40
December 11, 1942.. .. | .. C e e 388 75

What amount was due January 23, 1943?

3. A note for $1,000.00 was dated April 10, 1938, The interest was 75 from
date, and the following payments were made:

November 10, 1939.... ... e $ 80 50
July 5,1940......... e 100 00
January 10, 1941 . . ... ... oL 450 S0
October 1, 1943 . e 500 00

What amount was due Junuary 1, 1944?
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Merchants’ Rule. Find the amount of the debt (principal and
interest) to the date of final settlement, or if the debt runs for more
than one year, find the amount to the end of the first year. Deduct
from this the sum of all the payvments and interest on same to the
date of settlement, or to the end of the vear. The remainder will
be the amount due at the date of settlement, or at the beginning
of the next year.

Example

For purposes of comparison, the same problem will be used here as was used
to illustrate the United States Rule.

Solution
Face of note, March 1, 1942 ... ... ..... $1,500 00
Interest, 1 year at 6<; to Mareh 1, 1943 . .. ... ..., 108 00
$1,908 00
Deduct:
First payment, September 27, 1942 ... .. $500 00
Interest at 69 to March 1, 1943, 5 months
and 4 days . e .. .. 1283 512 83
Balance due at beginning of second year $1,395 17
Interest on $1,395.17 at 6<¢, March 1 to Nept. 1,
1943, 6 months e 41 S6
$1,437 03
Deduet:
Second payment, March 15, 1943 ......... & 25 00
Interest at 6¢; from March 15 to Sept. 1,
1943, 5 months and 16 days... .. ... .. 69
Third payment, June I, 1943 . ... . 700.00
Interest at 6. from June 1 to Sept. 1, 1943,
3months . ... ... 10 50 736 19
Balance due . ... ... .. § 700 84

The difference of $1.72 between the balance as computed by
the Merchants’ Rule and the balance as computed by the United
States Rule is small, but a much greater difference will oceur when
the time is long and the amount large.

It is usual to compute the balance due on notes of one year or
less by the Merchants’ Rule.

Problems

1. A note for $950.00 with interest at 6, was dated Feb. 3, 1943, and had
the following indorsements:

March 1,1943........ $150.00 July 8, 1943 . ....... $300.00
June 3,1943.......... 96.00 December 20, 1943.... 250.00

What amount was due January 17, 19447

2. A note for $791.84 with interest at 6% was dated December 14, 1942, and
bore the following indorsements:
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January 3, 1943....... $100 00 July 29,1943......... $324 00
March 16, 1943....... 240.00 August 3, 1943....... 20.00

What amount was due November 14, 19437

3. A note for $1,200.00 dated April 1, 1942, hore interest at 7% and had the
following indorsements:

April 12,1942, ... .. .. $161 08 July 28, 1942 cee 31790
July 19, 1942, ... .. 224 14 January 29, 1943..... 100 25

What amount was due April 1, 1943?



CHAPTER 1¢
Business Insurance

Kinds of insurance. There are at least 21 kinds of insurance
applicable to the ordinary business being done in big cities and as
many as 150 kinds of insurance covering all branches of human
endeavor.

Policy. An insurance policy is a written contract. The con-
sideration given for the protection promised consists of a premium
to be paid in money and the fulfillment by the insured of acts of
commission and omission according to the terms and conditions
set forth in the policy.

Fire insurance. Fire insurance is guaranty of indemnity for
loss or damage to property by fire. Insurance companies arce
liable for loss or damage resulting from the use of water or chemi-
cals used in extinguishing the fire and from smoke. A fire loss is
predicated on the sound value at the time the loss is sustained and
not at the time the insurance is written.

Form of policy. With but a few exceptions, fire insurance
companies use a State standard-form policy made mandatory by
the State in which they operate. The New York State standard
form of policy is the one that is gencrally used, as it embraces
nearly all that is contained in other forms. The form attached to
the policy is known as a rider. {Ihe rider form directly applies the
insurance to fit the facts and conditions of the particular risk. It
also amends the standard form, which is not a contract until com-
pleted by descriptions and amendments,

Rates. Probably no phase of insurance interests the business-
man more than his insurance rate. Independent rating bureaus
operate In different parts of the country. Their business is to
inspect and to measure the hazards in terms of rates. Rate
schedules are compiled for this purpose. The charges are in the
nature of penalties for hazards.

Example

A particular building has been inspected and surveyed by the rater. The
degree of municipal and local protection has been measured. This establishes
the basic rate. Assume the basic rate to be .40, which is a charge commensurate
with the degree of protection and covers all general hazards that cannot be

95
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segregated and measured. The better the city protection, the lower will be the
basic rate.

Basicrate ................. . e e .40

Area: 15,800 sq. ft ... . .0 oL L .04
(The standard unit area is I ()()0 sq ft ., and an additional
charge is made for larger arcas.)

Parapet wall deficiency.......... e e 04
Skylights not standard construc G0N oot 02
Metal stacks thmu;.,h roof............ . 06
Outside wood cornices, loading docks, (m(l \wmlcn ((mvoym .06
Gallery decks used for storage ... . ... ... .03
Occupancy hazard (woodworking mlll) ........... e .92
Shavings allowed to accumulate. ........ PR (1
No cans for collecting waste.. . .. ... . R | 1)
No drip pans under machines. ... .. ... ... .... e 05
Iloor oil-soaked............. .. . . 05
Total ........ ...... ce e . AU B i
Credit for open finish (inside w: L“\) ..... .. ... 08
Building rate unexposed .......... e .. 1.69
Iixposure:
From buildings No. 2 and No. Sat ISft... . . ... .34
I'rom building No. 6 at 15ft........... o .02
IFrom office at 23 ft . e e . . .08
I'rom buildings No. 9 and No. 10..... . .07
lixposure charge. .. ... o oL e 48
Total building rate . . Co 2 17

If this assured would have the parapet wall brought up to the standard
requirements, his rate would be reduced .04, By having the shavings removed
daily, and by installing waste cans and drip pans under the machines, the rate
could be reduced another .15, As a matter of fact, the owner makes his own
rate—the rater simply measures the hazards in terms of rates.

To find the premium. Insurance companies charge a certain
number of cents or dollars for insuring cach $100.00 worth of
property. Thus, the insurance rate in the foregoing example is
$2.17 for cach hundred dollars of insurance carried.  If the build-
ing is valued at $65,000.00 and is insured for full value, the amount
of the premium would be computed as follows:

$2 17 the rate per $100.00 of insurance.
X 6 50 the number of hundred dollars of insurance purchased.

$1,410.50 the premium, or cost of the insurance for one year.

Agent’s commission. ILocal agents of the fire insurance
companies are located in almost every city and town. They act
as the representatives of the companies, ~oliciiing the business
and collecting the premiums. For this service they receive a
certain per cent of the premiums.
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Example

A store building valued at $10,000.00 was insured for 80 of its value, the
rate being $1.25 a hundred. What was the agent's commission if he received
1595 of the premium?

Solution

80¢% of $10,000.00 = $8,000.00, the insured value.
80 X $1.25 = $100.00, the premium.
159, of $100.00 = 815.00, the agent’s commission,

Itn

Cancellation of policies. Both the insurance company and the
insured have the right to cancel an insurance policy at any time.
When the policy is canceled by the insurance company, the por-
tion of the premium to be repaid to the insured is determined pro
rata.

Example
On April 10, the owner of a building insured his property for one year. The

premium was $36.00.  On October 20, the policy was canceled by the insursnee
company. What rebate did the insured receive for the unexpired term?

Solution

The time from April 10 to October 20 is 193 days, expired term of the policy.
(See page 88 for table of number of days between dates.)

+8% of $36.00 is $19.04, amount of premium earned.
$36.00 — $19.04 = $16.96, amount of premium returned.

When the policy is canceled by the insured, the amount of
premium returned is determined by the ‘‘short rate.”” The short
rate is an arbitrary per cent fixed by the insurance companies, and
is shown by a table like the one at the top of page 98.

Example

On May 2, a one-year policy was written on a shop. The premium was
$38.75. On September 26, the policy was canceled at the request of the insured.
What rebate did the insured receive?

Solution

From May 2 to September 26 is 147 days. The table shows that 609, of
the premium is to be retained when the policy has been in force 150 days, which
is the number of days next higher than 147. Then 409, of the premium will be
returned

$38.75 X .40 = $15.50, the return premium.

Coinsurance. This is a form of insurance in which the person
who insures his property agrees to carry insurance equal to a
certain percentage of the valuation of the property. If he fails
to carry that percentage with an insurance company, he (the
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Policy in Force

3 days
4 days
5 days
6 days
7 days
8 days
9 days
10 days
11 days
12 days
13 days
14 days
15 days

16 days .

17 days
I8 days

19 days. .
20 days .

25 days
30 days
35 days
40 days
45 days
50 duys

BUSINESS INSURANCE

SHORT RATE CANCELLATION TABLE

Period exceeding 20 days and not exceeding 25 days, to be the rate of 25 days,
and so on up to one year.

Per Cent
of Annual
Prem.

2%
4%
5%
(‘)UO
7(/0
8%
9%

or

e 90y
109,
109,
1%
1%
129

130
13
147,
15%
169,
160,
179,
19%
20,
230,
254
27¢,
98¢

or I month |

insured) becomes a coinsurer

lack o

f insurance bears to the

Per Cent

of Annual

Policy in Force
55 days

60 days or 2 months

65 duys ...l

70 days .. ..ol
THdays ... ol
SO days ...l
8hdays . ool
90 days or 3 nmnths
105 days . .
120 days or 4 months
135 days . . L.
150 days or 5 months ... ..

165 days
180 days or
195 days
210 days or 7 months

225 days . L.
240 days or 8 months .

206 days oL,
270 days or 9 months
285 days Lol
300 days or 10 months

315 days .. L.

330 days or 11 m(mths

345 days e

360 days or 12 m«mths

Tlustration of 804 coinsurance clause:

Case 1.

Loss by fire

Paid by insurance company, 759,
Assured must bear 259, of loss, or

of loss, or. .

Prem.
29,
30%
33%
369
37%
38
399
40Y%
469,

509,
56 Y%
609 ”’
66 %
709,
739,
759,
780
80¢,
83¢,
85
S8
90 %
93¢,
959,
98 %
1004

on the loss, in the ratio which his
amount he should have carried.

Value of building and contents................ $75,000
Assured should carry 80¢; of value or

60,000
Insurance actually carried

45,000
10,000
7,500
2,500

Insurance carried was only 759 of what assured should have
carried to comply with the 8

Case 2.

Insurance carried

Value of property....
Insurance required. . .

.......................

ceen

%o clause.

..............

.................
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Case 3. Valueof property .... . . ...... ...... .. $10,000
Insurance required e .o . 8,000
Insurance carried ce e oo 8000

Losses exceeding 88,000 L.
Face of policy, 88,000, is paid.

Case 4. Value of property .. . Cee o B10,000
Insurance required. .. . .... . e e 8,000
Insurance carried - . .. .. 5,000

Losses exceeding 88,000
Face of policy, $5,000, is paid.
Losses under $8,000 . .
Paid in the proportion that $5,000 bears to $8,000, or
£ of the loss.

Problems

1. What premium must be paid on a policy for $3,760 at $1.50 » hundred?
2. A house worth $12,000 is insured for § of its value for three years at $2.35
a hundred.  How much is the premium?

3. An agent wrote a policy of $4,500 on a store building at a rate of 85 cents
If the agent’s commission was 15¢;, what was the amount of his commission?

4. Find the amount paid by the insurance company under the 809 coinsur-
ance clause in the following:

(a) (b) (e) (d)

Value of property .......... $50,000 $75,000 $100,000 $200,000
Inswance carried . ......... 40,000 60,000 80,000 80,000

Loss by fire . oo 10,000 45,000 40,000 40,000

Paid by insurance company

6. You are presented the following tornado insurance plan and are asked to
seleet one of the four policies and to decide upon whether to insure for one or
three years. In your opinion, what policy should be taken and for how long
a term?  The sound value of the property to he insured 1s $1,242,000,

Amount of One-Year Three-Year
('ownsurance  Insurance Rate Premium Rate Premium
(1) None $ 200,000 .20 I 1) I
(2) 509, 621,000 .102 .. 255
(3) 80¢, 993,600 0749 LIR72
(4) 90% 1,117,800 0678 L1695

Compute the premiums at the one-year rate and at the three-year rate.
Find the average yearly premium on each policy at the three-year rate, and
make comparisons in order to determine which policy to accept.

6. A one-year policy on a dwelling was dated June 5. The premium was
$42.50. On October 1, the policy was canceled at the request of the insured.
Find the amount of return premium.

Use and occupancy insurance. This kind of insuranee is pro-
tection against loss due to interruption of business by fire or
tornado. It is insurance against a loss that is suffered on account
of destruction of the property.
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The insurance recovery or indemnity is the profit that would
have been made if business had not been interrupted and, in
addition, the total of expenses that must continue during suspen-
sion of business. A business that is not profitable may be so
insured in order to recover the continuing expenses.

Generally speaking, use and occupancy insurance insures gross
profits plus the salarics of key employees kept on the payroll
account. The policy excepts payroll (other than that of the key
cmployees), heat, light, power, and expenses of maintaining prop-
erties not destroyed (such as taxes, depreciation, and maintenance
thereof).  These items can be picked up by analyzing the running
expense accounts.  In no event does the policy pay expenses
required to be insured unless it is proved that they continue after
the fire.

Coinsurance clauses are also applicable in use and occupancy
insurance.

A simple procedure to arrive at use and occupancy value for
the past twelve months is as follows:

Total Sales. ..o e
Deduct:
Cost of Merchandise
(Opening Inventory + Purchases — Closing
Inventory) .... ...... e e e
Ordinary Labor Payroll. ... ...
Light, Heat, and Power... .......
Total deductions.................... e

Actual 10095 use and occupancy value for the period .. .. .

The foregoing procedure is predicated on the assumption that
all expenses other than ordinary pavroll and light, heat, and power
will continue at the same cosv as if the business were operating.

A more exact method is one considered in the light of a problem
in arithmetic or algebra, as follows:

Let x = Use and Occupancy Insurable Interest Fach Day
a = Lxpenses That Do Not Continue During Suspension of Business
b = Selling Price of Merchandise
¢ = Cost of Merchandise
d = Number of Working Days in the Month

i

]

Then:
b-ec—a_ |
J =
Example

The expenses of a business for a given month were determined as follows:
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Part of Expense Part of Expense
That Must That Will Not
Continue During Continue During

Item Total Suspension Suspenston
Payroll.......... ... ... .. $45,000
Salaries and Wages of Key Im-
ployees Who Must Be Retained. $20,000
Salaries and Wages of Employees
Not Retained ce .. $25,000
Power .... 750 — 750
Heat and ng,ht 525 225 300
Leasehold 1,200 1,200 —
Advertising 1,725 725 1, ()()(l
Taxes ... 0950 950
Insurance . 1,375 500 h?
Interest .. . . . 525 h2h -
Other Expenses e 1,950 875 1,075
$54,000  $25,000 $29,000

Find the estimated amount of insurance to be carried for each day of the
month if sales are estimated to be $181,500 and cost of merchandise sold $109,500.
Average number of working days eac ll month is 25,

Solution
b—r¢c— 181,500 — 109,500 — 29,000
"“}rt e A T

Therefore, on the basis of estimates, $1,720 is the amount of insurance to ha
carried for each day in the month.

The same result may be obtained in the following manner, using the esti-
mates given:

Sales for the Month ... ... .. e e . $181,500
Less: Cost of Sales......... .. AU e e 109,500

Gross Profit............. . e .. 72,000
Total kxpenses............. . . ..... ce . 54,000

Net Profit............o. 00 o0 o o 18,000
Add: Expenses That Must (‘()ntnmv lnu ing \u\]wn\mn 25,000
Use and Occupancy Value for the Month . $ 43,000

43,000 + 25 = 1,720
Problems

1. The gross profit of a business was $200,000 after charging raw materials
and payroll into manufacturing cost, but excluding light, heat, and power.
Continuing payroll of key men was fixed at $20,000. If the policy contained
the 809, clause, what was the required amount of insurance?

2. An audit of the expense accounts of the company insured in Problem 1
showed that items that would not have to be continued after the fire totaled
£60,000. What amount would be collectible for a twelve-month period, other
facts being as stated in Problem 17?

3. Assume that it takes 15 months to rebuild the plant. How much insur-
ance would be collectible?



102 BUSINESS INSURANCE

4. If a manufacturer on a Sept. 30 fiscal-year basis had a fire on April 1
and it is shown by previous experience that the following six months are the
most profitable—in fact, that 66§ % of the net earnings are made in that period—
would the adjustment take this into consideration, or would it be made on an
average for the year?

6. If the conditions in Problem 4 were reversed, what earnings would the
adjustment reflect?

6. Compute the use and oceupancy value from the following data: Beginning
inventory, $170,482.66; ending inventory, $171,721.77, manufacturing—including
raw materials, labor, light, heat, and power, maintenance, depreciation, adminis-
tration, insurance, tuxes, interest, advertising, and all other expenses, $3,409,-
658.42,  Pixed charges that are included in the foregoing and that are expected
to continue are: administrative salaries, $35,200; interest, $4,800; taxes, $9,961.22;
dues and pledges, $6,150; eredit information, $235, insurance, $7,918.49; salaries
of office, supervisors, and foremen that will have to be retained;, $237,075;
miscellaneous expenses, $42,395.62.  Sales were $3,551,708.81.

Group life insurance. While this type of insurance is a part of
the subject of life insurance, it is presented in this chapter because
it is a common form of business insurance.  The principles of life
insurance are presented in another chapter.

Group life insurance affords employees of a business with
ordinary life insurance at low cost so long as they are employed by
the particular employver, as the employer pays a part of the pre-
mium. The operation of this type of insurance is best explained
by an example of an actual plan.

Group Life Plan

1. Eligibility. The following plan of group life insurance is
offered to all present employees of the company who will have
completed six months or more of continuous service on November
11, 19—, and to all new employees after they have been with the
company for six months,

2. Amounts of insurance. The amount of insurance available
to each employee under age 65, nearest birthday, will be based on
annual earnings as follows:

(lass Annual Earnings Life Insurance
1. Less than $1,200................. .. ... ... .. .. 31,000
2. $1,200 but less than $2200.. ...... .. e e 1,:)00
3. $2,200, but less than $2)800 . ....................... 2,000
4. $2,800, but less than $3,200 ........................ 2,500
5. $3,200, but less than $3)800......................... 3,000
6. $3,800, but less than $4,200 ........... ... .. .. ... 3,500
7. $4,200, but less than $4,800 . . . . . 4,000
8. $4, 800 but less than $5,200.. . L 4,500
9. $5,200 and over. . ~).000
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3. Cost of insurance. The monthly cost of the insurance will
be based on the employee’s insurance age on each anniversary date

of the plan, as shown in the following schedule:

Employec’s Monthly

Attained Age on Policy Contribution per
Anniversary Each Year 81,000 of Insurance
Aged4dandunder ....... ... ... .. i i, $0.70
Ages 45 to 54, inclusive.. ... ool L 1.00
Ages 55 to 59, inclusive. ... ... o 1.50
AgebBO0andover. ... ..o i 1.80
Problems

1. Employee Y is 42 years of age and his earning classification is Class 5.

What is the monthly deduction for his insurance?

2. If Y were 14 years older, what would be the monthly deduction?

3. B is 46 years of age and ecarns $3,000 a year. How much insurance is

available to him, and what will be his monthly contribution?

4. Company X insures each of its employees for $1,000. Under age 50 the
cost to the employee is 60 cents & month; at age 50 or over, the cost is $1.00 a

month. There are 54 employees, classified as follows:

Age Nawmnber
18 . ... e e .. . 1

22 . . . . 6
25 . 10
29 .o . . 4
45 . . R V1
47 . . B |
56 o . .. .. .03
S8 e

What is the amount of the monthly payroll deduction?

6. The manual shows the cost of group insurance on a monthly basis to be

s follows:

Age Premium
18 . . o 1
22 Co 53
25 . H4
29 . o . . o .55
30 A . S . .55
45 .o e . .80
47 . e . .90
52 . ... oo Lo S 126
5 . . ... . e S R A
58 e e 2.00

With the number in each age group heing that given in Problem 4, what is

the amount of insurance premium that is borne by Company X?
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Health insurance. Some plans are contributory and others
non-contributory. In either case, the benefits are much the same;
but in contributory plans the employee pays a part of the cost in
the form of a monthly premium deducted from wages, while in the
non-contributory plans the cost is borne by the employer. Few
businesses have their own insurance departments, most of the
plans being handled by insurance companies under a group plan.

Incapacities include sickness and non-occupational accidents
(occupational accidents being covered by Workmen’s Compensa-
tion Insurance), but the employer usually reserves the right to
withhold benefits if the incapacity is the result of the emplovee’s
misconduct or negligence.

The following examples are illustrative of the many ways in
which the factor of service is employed to favor the veteran
worker.,

Example 1
Amount and Duration of
Length of Service Disabulity Benefits
Under 2 years. ... ............ Such practice as the company may establish
2 but less than § years . . . Full puy 4 weeks, half-pay 9 weeks
H but less than 10 years . Full pay 13 weeks, half-pay 13 weeks
10 years and over. ....... ... Full pay 13 weeks, half-pay 39 weeks
Example 2
Amount and Duration of
Length of Service Disabulity Benefits
1 but less than 10 years 509, of wages
10 but less than 30 years 750 of wages
30 years and over. e . 100, of wages
Maximum: 26 weeks in 3 years
Example 3
Amount and Duration of
Length of Service Disability Benefits

6 months but less than | year 359, of wages; maximum: $14.00
per week, for 6 weeks

1 but less than 2 years . 505 of wages; maximum: $20.00
per week, for 13 weeks

2 but less than 3 years. . 60¢ 5 of wages; maximum: $24.00
per week, for 13 weeks

3 but less than 4 years .... . 7095 of wages; maximum: $28.00
per week, for 26 weeks

4 yearsandover.............. 75%% of wages; maximum: $30.00
per week for 26 weeks.

Problems

1. A was insured under the plan in Example 1. He was employed for 3 years
and became incapacitated for a period of 6 weeks. His average weekly wage
was $35.80. What amount of disability benefit. was he entitled to receive?
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2. B was insured under the plan in Example 2. He had been with the same
employer for 12 years. Two years ago he drew compensation for 8 weeks, and
last year for 12 weeks. This year he was again incapacitated for a period of
8 weeks. If his average weekly wage was $45.00, what amount of disability
benefit was he entitled to this year?

3. C was employed by an employer using the plan in Fxample 3, and had
worked for this employer for a period of 6 years. He became incapacitated
when receiving a weekly salary of $60.00, and was unemployed for 10 weeks.
What was the amount of compensation paid?

‘Workmen’s compensation insurance. 7This type of insurance
is financial protection against loss of time for the wage-carning
group, resulting from accident and occeupational sickness while on
duty. The cost is levied on the employer in the form of a premium
on the payroll classified according to the hazard of occupation. A
few states have their own Workmen’s Compensation Insurance
Departments, but in most states the insurance is carried by the
insurance companies speeializing in this type of insurance, gener-
ally referred to as casualty insurance compantes.

Problems

Find the cost of workmen’s compensation insurance on payrolls divided into
four classifications with respective rates as follows:

1. $239,530.39 @ .611 per C
75,535.62 @ .519 per C
241,327.85 @ .081 per C
99,791.48 @ .586 per C

2. $272,584.07 @ .611 per C
91,856.68 @ .519 per C
292,258.87 @ 081 per C
148,735.42 @ .586 per C

3. 8254,248.83 @ .581 per C
79,950.31 @ .548 per C
272,368.08 @ .085 per C
105,553.36 @ .564 per C

4. A deposit of $100.00 was made on a public liability policy. The payroll
audit was as follows:
3381,839.77 @ .052 per C
204,212.15 @ .026 per C
138,631.056 @ .026 per C

What amount of additional premium was due on completion of the payroll
audit?






CHAPTER 11
Payroll Records and Procedure

Requirements. The term payroll records has gained new
significance since enactment of the Social Security Aet and
more recently the Current Tax Payment Act of 1943. Formerly
each business handled its payroll system in accordance with its
own particular needs. Now payroll systems are becoming more or
less standardized in so far as certain information must be provided
in order to meet the tax requirements.

Requirements at the time of wage payments are that the
employer must deduct the taxes, both Federal Old Age Benefit Tax
and Withholding Tax. Tax legislation has not dictated the form
of records to be kept, but regulations have stipulated that certain
information must be available, and that a statement shall be fur-
nished the employee on or before January 31 of the suceeeding
calendar year, or, on the day on which the last payment of wages
is made where employment is terminated before the close of the
calendar year. Records needed are best determined from the
reports required.

For operational purposes many employers give a pay statement
with each wage payment. The pay detail can be shown on a stub
attached to the pay check, on a duplicate of the pay check, on the
cash pay envelope, or on a separate slip.

Payroll procedure. Payroll procedure involves, first of all, the
production of the timg card. which the individual employee either
fills out or else inserts in the time recorder at stated times and
which therefore contains the basic information for other records.

The following forms contain information transferred from the
time card: the payroll summary sheet, the pay check or the pay
envelope (if a pay envelope is used, a pay receipt is also required),
and the individual employee’s historical earning record.

Timebooks. Another method that is still employed to quite
an extent entails the work of timekeepers who keep time books.
The pencil or pen records that these timekeepers turn in show that
individual employees work a certain number of hours and fractions
of hours on particular work.

Time-clock cards. Time-clock cards provide a written record
of the time each employee is on duty. The employee’s time card

107 )
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may be either a job ticket covering a single job, or a daily time
report recording all jobs worked upon during the day. Attendance
records or the In-and-Out clock cards are the controls on total
time. A time-clock card must be prepared for each individual
employee for each day or each pay period, according to the system
in use. Each card must be
No. 138 PAVENDING 8/28/46 | jmprinted with the day or
NAME BA WOTPer=3  rouenons the pay period date, clock

47

FOAB . 4J

we we—2z | number, employee’s name,
24— and possibly other identify-
oms—22| ingdata. It shows the date,

; ,7,537,,,7,,1;7,, identification of the job and
2 £803 the employee, starting and
3
7Y I XS
5[21201 312032 1202|% 1200
2 12272 122 DAILY COST CARD
(3 ELFEC e QP SV G . ATE 228
7 NAME Ed Wolper
8 TIME IMPRINTS | IME|  |QUANTITY[J0B NO | cosT
9
1034 32|2435(2432|F 438(% 433 :
1 AUG 23 164 w
12 wea 160 |* [0 2 |27 **
L AUG 23_160 < v
14 w2 151 |7 [a] * |7
:2 AUG 23 149 ) w ¢ ; ’
enl or
S APARE R ALAC
Hes 225 @2 2 AW 2SS mmr:::.‘.: AUG. 2 126 1° o 7 EZZBNE S
ML PAY_4D £7 nerpav| AUG 23 120 i
wea 113 | o * || 7
wop iz | el ]
. . /7
<topping time, rate, elapsed [ .2 100 @ 2
M AUG 23 100 L
time, and amount earned |pgel# [al 2 |+ro | 4«
when completed. Piece- TETHETN P 3 P
. 8 L
work records also show the Hir—ert—1-
number of pieces produced. [wszs so |7 D I
At the end of the day the TOTALS | 72 792

elapsed time is computed |oae 75 roreman o kfEFemmend/]
from the clock registration
and checked with thatshown
on the attendance records.

The illustration is that of the weekly In-and-Out clock card
from which the payroll is prepared and the daily cost card used
for cost accounting purposes. The In-and-Out clock card illus-
trated shows the exact minute of entering and leaving. Some
clocks register this time in tenths of an hour instead of the exact
time. The daily cost card shows hours and tenths, beginning at
the bottom and reading toward the top, so arranged to facilitate
computation of elapsed time. The closing hour, 16.4, is 24 minutes
past 4 o’clock.

In and Out Clock Card and Daily Cost Card
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The In-and-Out card shows 8 hours’ elapsed time on Monday,
the factory hours being from 8 A. M. to 12 M., and 12:30 P. M. to
4:30 P. M. Of course, it is impossible to check in and out on the
specified hour, and a certain tolerance is allowed. Different com-
panies have varying rules regarding tardy registrations. Wage
and Hour inspectors object {o too early registration, and more
than 15 or 20 minutes early is likely to be counted as overtime.

The daily cost card shows 7.2 hours’ productive time; therefore,
the difference of .8 of an hour is nonproductive time. A recon-
ciliation can be made showing where the .8 of an hour was not
utilized on productive work.

.1 Between Jobs 837 and 266
Between Jobs 266 and 490
.1 Between Jobs 722 and 611
.1 At noon (Starting time being 12.6 instead of 12,5.)
.1 Between Jobs 598 and 701
.2 Between Jobs 701 and 431
.1 At close of day (Finishing time being 16.4 instead of 16.5.)
.8 Total lost or nonproductive time

Deductions. Fixed or standard deductions, such as group
insurance, employees’ benefit association dues, hospital serviee
dues, and so forth, can be entered at the time the caird is made up.
Federal Old Age Benefit Tax and Wlthholdmg Tax cannot be
entered until earnings are computed.

At the present time, F. O. A. B. Tax is i:% of earnings. A
portion of the Withholding Tax schedule effective January 1, 1946,
that for a weekly payroll, is presented for use with the problems.

Withholding exemptions. For income tax computations, the
personal exemption is on a per capita basis; therefore, withholding
exemptions are on a per capita basis as follows:

\
A single person is allowed one exemption.

Husband and wife have two exemptions: if hoth are working, cither spouse
may take both exemptions or each may take one; if one is not working, the
other may take both exemptions.

One exemption may be taken for each dependent (a person whose income is
less than $00 a year, who is closely related to the taxpayer, and for whom
the taxpayer provides more than one-half the support).

The number of exemptions claimed determines the proper
column to be used in the wage-bracket tables in determining the
tax to be withheld.

Employees’ names on time cards and payrolls are marked to
indicate the number of withholding exemptions claimed. Find
the employees’ earnings in the two columns at the left; where this
line intersects the exemption column, the amount of tax to be with-
held is shown.
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Example

Brown’s earnings are $29.00 for the week, and his number of withholding
exemptions is 2. What is the amount of Withholding Tax?

Solution

In the columns at the left find the bracket $29.00 to $30.00, and follow across
to the intersection of the column headed “2.”"  The tax is found to be $1.40.

Preblems

1-2. Complete the following weekly time cards. Notice that the daily
recordings are made across the eard instead of vertically, as in the illustration on

page 108.

Make the extension of elapsed time at the extreme right of the card.

1. 2.
PAY ENDING  10/25 PAY
Ne. 24 No. 25 ENDING Sept. 24
NAME Garret Knight - 3 NAME Alico Wharton — 1
IN out IN ouT IN ouT IN ouT IN ouT IN out

M 7 57|M1201/M 1259|M 4 05 M B 28|M1203|M1259(M 4 48

Tu 8 01|TU1202|TU1258)| TU 4 02 TU825(Tul208{TU1287|TU 4 8O

w7 53lwl202{w1257(w 3 59 wB28(wllsswl2ssiwag 4

TH769(TH1201{TH 1 01{TH 4 14 TH 832 (TH 1201{TH 1255(TH 4 55

R 7 56|FR1203|FR1256|FR 4 02| 7 FR 817 [FR1202[FR 1 01[FR 4 49

SA 7 58{s41210| 82 830(sA1210

e
DEDUCTIONS 77 Py
N ‘ i )
rone._ i | MRS—2fe_de ""‘_‘/ DEDUCTIONS HRS @ _F27 ant
WHD TAX
o - Foag
-4 _‘.Z%M TOTAL PAY—
(A WHD TAX TOTAL PAY.
£ TOTAL DEDUCTIONS,
Toms ET PAY 3 NS e | TOTAL DEDUCTIONS
TOTAL § NET PAY §
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3-4. Complete the following semi-monthly time cards. A section of the
Withholding Tax schedule for semi-monthly pay periods is given to enable you
to compute the tax:

$54to$H6 . ... N $1.50
Bto B8 .. ... . . .. 180
68to 60............. 2 20
3.
PAY
No. 16 ENDING Oct. 31
NAME Harry Burr - 2

DATE| IN ouT N out IN ouT

172[M 7 s2im 1204/m 1249(m 4 02

{a|Tv 749 [Tv1202{101233{1v 403

To|W 793 (w 120¢|w 12ss{w 400

%0|™ 7 58[181203(1H1234/1 4 04

51| R 8 00|rr1200|7R 1235{rR 4 01

52|97 3934 LU FHEY

5a|M 7 37(m 1202(m 100[m 4 06

’25 TU 74810 1 203]1v 1239]1v 4 0@
26| W 7 94|w 120e(w 1207(w 406

57| ™ 7 s6|m1204|m1248{m 4 o2

28| *R 7 48{rr 1202|m 1234/78 4 01

20|94 7 88 s 1
14
30
15
1M 7 50[m3201[m 1237w 4o3[m 429|m O34
OEDUCTIONS .
.
FOAB MRS @ _€2 _AMT
WHD TAX
°
T TOTAL PAY.
M
€ TOTAL DEDUCTIONS

TOTAL S e NET PAY §
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The following problem contains overtime, which is to be computed at
time and one-half. At the bottom of the time card, enter the regular hours on
the first line and the overtime hours on the second line. You will notice that
the rate has already been adjusted to one and one-half times the regular rate.

4.

PAY
No. 14 ENDING  Sept. 30
NAME Richard Knight — 2

DATE| IN ouT IN ouT IN ouT
16 |FR 7 so[FR1205|FR1230(rR 4 35

3folm 7 s8[M1202/M1229(m 4 33

4 %0{TY 7 57|Tu1200|TU1229(|TU 4 30(TU 4 89|TU 7 02

55w 7 a9|w1203|w1228(w 4 38

42{TH 813|TH1207(TH]1229|TH 4 37

743|FR 7 49[Fr1201(FR1230(FR 4 39

6/M 7 59|M1200/m 1230(m 4 34

47| Tu 8 00 [Tu1202(TU1230|TU 4 30

48|W 7 58lw12 03w 1228w 4 37

%9|TH 7 48 [TH1205TH1230(TH 4 38

o|FR 7 50|FR1200[FR 1232FR 4 22

DEDUCTIONS. HRS @ _SCTramT
FOAB _:j 728
WHD TAX— | TOTAL PAY,
[L N ——— VA TOTAL DEOUCTIONS.
TOTAL $. NET PAY §

Payroll sheets. Whether payment is made by cash or check,
listings of payments to employces are made on payroll sheets for
record purposes, and the hours worked, rate of pay, gross earnings,
deductions, and net pay are shown for each employee.

Piecework system. Quantity of work produced rather than
number of hours worked is the basis of earnings under a piecework
system. Under this system there is an incentive for the skilled
worker to produce more, thereby increasing his earnings. The
payroll is designed to record the number of pieces produced rather
than the number of hours worked; hence, no provision need be
made for overtime.
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Pay checks. After the payroll has been figured, the next opera-
tion is the writing of checks. Two types of payroll checks are
illustrated, the stub portions on this page, and the check por-
tions on the following page.

Form A

BOONE COMPANY,
BOONEVILLE, MO.

Statement of Employee's Earnings and Payroll Deductions

TIME WORKEFD

® AMOUNT | OTHFR TOTAL DE[‘_{chg:(l)h
ATE Standard COMPEN- | AMOUNT a
Days |Hours | P01 EARNED | "tion | TAxapLe | To Old Age | Mucel

ax

1.00{ 5 | 40 40 40.00 | 4.00 | 44,00 {2.10 .44 1.51

This 1~ your statement of carnings and receipt for deductions as required by law.
Save it carefully as it 1s the basis of any claim for Unemployment Insurance or
Old Age Pension.

Form A is the type produced on a bookkeeping machine,
writing from the time cards and making the payroll cheek, pay-
roll summary sheet, and earnings rccord in a single operation.

Form B

Pay-Roll Remittance Youcher

Employee S.S.

Acct No 341

germgn Shultz-J3
ol

torings to _SEP_15 19

Hours
Worked Reg 90 Overtime _—_

Amount Earned 90.00
Deductions.
Fed. Old-Age Tax .90
inc Tax 5, 70
Gr. Ins 1.00
) Misc 5. 50
Total Doductions. 10.90
ot oot Pakd 79.10

DETACH AND RETAIN THIS YOUCHEK
Master Industries, Inc.
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Form A (Continued)

BOONE COMPANY, PAYROLL CHECK
BOONEVILLE, MO.

DATE | CHECK NO
PAY TO THE ORDER OF

AUG19 | 56793 D.C. DANBURY 364 09 1898 EXACTLY § 39.85

Not Good for Over Two Hundred Dollars

FIRST NATIONAL BANK
BOONEVILLE, MO.

89-11

Treasurer
This check not valid unless presented for payment within 60 days from date of issue.

Form B (Continued)

[———

L4 O et e L [ B o D A

pate_SEP 15 19

AU ] |

: Master Industries, Inc.  No. 2317
%ﬂ“!achum National Bank Lecenter, Minn. i

Lecenter, Minn.

I« paYy__Seventy-nine and 10/100--——=—oooe—oooommmomee o $_79.10
TO THE
ORPS% Herman Shultz -3 Master Industries, Inc.

PAY CHECK o
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Form B is the type of check produced on a typewriter from data
on the payroll summary sheet. Three operations are required.
preparation of the payroll summary sheet, writing of checks,
and, finally, posting to employees’ earning records.

Pay envelopes and receipts. Some factories pay their employ-
ees by cash instead of by check. In such cases, pay envelopes and
pay receipts are used.

PAY-ROLL RECEIPT W

Employee’s

Name Lee Spence — 2

Employee's Cempany
$'S Acct. No.191-57-8055 ¢ iNe 122

Recoived From __AcCe Sales Company

Earnings to August 20 19

Hours

Worked. Regular 40 Overtime

A t Earned $ 21.00
Commission $ 15.00
DEDUCTIONS:

Federal Old-Age
Ann'ty Tax @ 17 .36

Inc. Tax 2.60

Group Ins. .50

“@w | & |n

Total Deducti $ 3.46

Net Amount Herewith &5}.

The flap, printed with the remittance data, when signed by
the employee becomes a receipt for wages. The face of the enve-
lope, printed the same as the flap, contains a carbon copy of the
data and is the employee’s permanent record.

Coin sheet and currency memorandum. Where employees are
paid in cash, each employee receiving an envelope containing the
exact amount of his net earnings, it is necessary to prepare a
currency and coin sheet in order to have the correct number of
units of each denomination.

1]
1
]
1
'
1
i
]
'
L}
'
|
)
1
]
]
i
]
]
i
|
4
]
|
1
'
H Total $ 36,00
1
1
|
1
1
]
]
1
1
]
i
i
1
|
|
+
1
i
1
]
1
1
'
]
i
)
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Currency and Coin Sheet
Currency Coin
No Name E I_\T?t . - - ——
AATNINES | 90 110 | 5| 1 | 50| 25] 10 | 05 01
26| Jamw ok | a3p2 2| | | s\l 0]z
28| T SeiTh | 5776 2| 4| ||
20| Hoery Lo | ggl9s| 2| |4 |\ 3| 4|/ 2| |
BN W Qoveee | 20088 0| || e s | s !
32| S Aotasat | 4ris| 2| |/ 120 ||/ |2
Tolale 2/13is¢] 2| /|2 |10 | 4| 4| 2| &4
A currency memorandum,
made up from the foregoing, is PAY ROLL
taken to the bank to enable De— 19
the paying teller to make up | por _
the amount of money required Currency e
in different denominations. $100s
50’
20% 7 /foloo
10 / /000
[ v 10100
1s
Silver
Dollars i X A-X
Halves [ roo
Quarters 74 /oo
Dimes ‘/ “a
Nickel y /0
Penn! £ of
TOTAL /35
Problems

Rule currency and coin sheets and complete them for Problems 1, 2, and
3, pages 114, 115, and 116.






CHAPTER/1 2/
Average

Simple average. The simple average of a group of items is
determined by adding the items to be averaged and dividing the
sum by the number of items added.

Example

From the following statistics, find the average rate per kilowatt hour for
electrical energy:

New England States 2 88¢

South Atlantic States 2 77¢

Atlantic States 2 19¢

North Central States . 1 88¢

Pacific Northwest A 1 81¢
Solution

2.88 4+ 2.77 + 2.19 + 1.88 + 1.81 = 11.53
1153 =5 = 2.306

Erplanation. The number of items to be added is 5, and the sum is 11.53¢.
11.53 divided by 5 equals 2.306, therefore, 2.306¢ is the average rate per kilowatt
hour.

Problems

1. The following delivery record shows the number of deliveries made each
day by the five trucks of the delivery department:

TRUCKS
Day No.1 No.2 No.3 No.4 No.5 ToraL  AVERAGE
Monday...... ...... 242 320 271 141 243 .. ... e
Tuesday ........... 217 328 393 182 218 e e L L
Wednesday .. 2560 290 296 120 325 . .. e o.oLl
Thursday . . 302 289 344 149 2097 .. . . .../
Friday . . .. . . 293 306 301 216 218 . . oD Al
Saturday . . 317 365 423 227 303 /¢ o . .
Total . . .. Lo ! R S SR S
Average. o2 3 Bh 122 -6

(a) Calculate the total number of deliveries made by each truck, and the
daily averages for the week (vertical columns).
(b) Calculate the total number of deliveries made each day, and the average
number of deliveries per truck (horizontal lines).
123



124 AVERAGE

2. The monthly output of motor cars and trucks for one year was as follows:

January ... 231,728
February. .. O P 323,796
March.. .. e e . ... 413,327
April. .. 410,104
May....... .. .. ... o ceee ... 425,783
June......... .. oLl L e 396,796
July......... . e e e ... ... 392,076
August.. ... . . .. ... oo Lol . 461,298
September .  ..... . ...... ce ce . 415,285

n October ....... ....... ....... ........ . . 397,096
4 November.. . . .. . ... . i i 256,936
December ... P e .. 233,135
Total . .. . B R . SR A

2
</

What was the average monthly output for the year?

3. The sales of five clerks on a certain day were as follows:

A $356 80
B e . 438.90
C...... ... ... e e e .. 395 60
D..... .. .. .. o .. A 410.85
E. ... . .. ... .. . o 440.90

Total . e e

(a) Find the average sales.
(b) Which clerks sold above the average?
(c) Which clerks sold below the average?

Moving averages. Moving averages are a series of simple
averages of statistics applicable to groups of an equal number
of time units, each successive group excluding the data for the
first time unit of the preceding group and including the data for the
time unit immediately following those of the preceding group.
For example, a yearly moving average, by months, may begin with
an initial group including the data applicable to the twelve months
of 1943. The next group would omit the data applicable to Janu-
ary, 1943, and include the data applicable to the remaining
cleven months of 1943 and that applicable to the month of January,
1944.

Example

The labor costs in a certain manufacturing plant for the first six months of
1943 were as follows:

January ..... P $3,363.17
February....... ... ... . . 3,644.15
March. ... 4,472.90
April. ..o e 3,209.20
May. o 3,415.40
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The labor costs for the next two months were:

July . o $3,824.06
August ..o 4,015.25

What has been the average labor cost for each six months since January 1,
19437

Solution

The labor cost for the period from January 1 to June 30 is the sum of the
labor costs for each of the six months, or $22,256.87. The average for the period
is $22,256.87 < 6, or $3,709.48.

The average for the period from February 1 to July 31 is computed as follows:

Total: January TtoJune 30....................... $22,256.87
Deduct: January labor cost......... .. .. o oLl 3,363 17
$18,803.70
Add: July laborcost........... ... .o il 3,824.06
$22,717 76

$22,717.76 + 6 = $3,786.29

The average for the period from March 1 to August 31 is calculated in the
same manner:

Total: February 1 toJuly 31........... .. ... ... $22,717.76
Deduct: February labor cost...... ... .. ... ... ... 3,644 15
$19,073 61
Add: August labor cost. ... ... o i, _ 4,015 25
$23,083 86

$23,088.86 + 6 = $3,848.14
Comparison of these averages, $3,709.48, $3,786.29, and $3,848.14, shows an
increase for each period.

In permanent records, these averages should be tabulated.

Moving  Increase or

1948 Labor Cost  Average Decreaset
January-June.............. $22,256 87 $3,709 48 $
February-July............. 22,717 76 3,786 29 76.81
March-August............. 23,088.86  3,848.14 61.85

t Indicate decreases by means of daggers.

Further comparisons, based on the figures of prior periods,
may be made in succeeding years. A column may be annexed
to show the increase or decrease of the average of each six months’
period compared with the simple average for the preceding year.
Another column may be used to show the increase or decrease in
the moving average for the current six months’ period compared
with the moving average for the same period of the preceding
year.
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Problems

1. Below are stated the labor costs, for the succeeding months, of the com-
pany in the preceding example; compute the moving averages.

September.......... ... $4,275.60
October. ... ..o e 3,981 28
November ....... ... .. ... ... .. e 4,013 75
December...... ... ... . . 4,010 80

2. Using the averages obtained in Problem 1, complete the tabular record
for the year 1943.

3. Find the simple average for the year 1943.

Progressive average. The method of progressive average is
cumulative. The results of the latest period are added to the
total previously computed, and the amount is divided by the
previous divisor plus 1.

Example
Department A sales were: January, $5,364.00; February, $4,872.00; March,

$5,024.00. Department B sales were: January, $2,561.00; February, $2,325.00;
March, $2,753.00. Find the progressive monthly averages.

Solution
SALES RECORD

Dept.  Jan. Feb. Total Aver.  March  Total Aver.  April
A 5364 4,872 10,236 5,118 5,024 15260 5,087
B 2561 2325 4,886 2,443 2753 7639 2,546 et

Ezplanation. Department A sales for January and February total $10,236.00.
$10,236.00 + 2 = $5,118.00, the average for the two months. $10,236.00 +
$5,024.00 = $15,260.00, the total sales for the three months. $15,260.00 + 3
= $5,087.00, the average for the three months. The record for the year would
be completed in this manner.

The totals and averages of Department B are computed in the same way.

Problem

Using the above record and the following information, complete the record
(or the six months’ period.

Department A sales:

April. ..o . . .. . $5,986.00

My, et 6,125.00

JUNE. o i 6,398.00
Department B sales:

April. oo 2,482.00

May. . 2,593.00

June. ... 2,715.00

Periodic average. Periodic average is simple average applied
for several periods to statistics applicable to the same unit of time.
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It may be used to show a variation in expenses, earnings, sales,
and so forth.

Example
EXPENSES
Month 1943 1942 1941 1940 Total Average
January........ $478 60 $392 85 $429 65 $356 00 $1,657.10 $414 28
February....... 462 37 529 83 531.33 535 35  2,058.88 514 72
March......... 347 92 629 89 432 45 567 89 1,978 15 494 54

Ezplanation. The expenses for January for the four years are totaled; the
total, $1,657.10, divided by 4, the number of years shown, equals $414.28, the
average monthly expense for January. The other averages are calculated in
the same manner.

Problem

The output of a factory for the first quarter of the years 1943, 1942, 1941,
and 1940 is shown in the following table:

Month 1943 1942 1941 1940 Total Average
January ........ 231,728 238,908 309,544 240,592 .
February... . . 323,796 304,735 364,180 283,577

March .. . . 413,327 394,613 434,470 374,425
Compute the periodic average.

Weighted average. Weighted averages take into account not
merely the number of units to be averaged, but also the value of
each unit.

The average-price method of pricing requisitions in cost
accounting is illustrated in the following example.

Example

A stock record shows the following receipts:

4,800 Ibs. @ 20¢
3,000 Ibs. @ 18¢
4,000 lbs. @ 21¢

What is the average price per pound for the month?

Solution

4,800 Ibs. @ 20¢ = $ 960 00
3,000 Ibs. @ 18¢ =  540.00
4,000 bs. @ 21¢ = 840 00

11,800 Ibs. $2,340.00
2,340 =+ 11,800 = 19.83, or 19.83¢ per pound, the average price.

i

Example

A manufactured product is composed of four ingredients, the relative pro-
portions and costs per pound being as follows:
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Material DPounds  Price per Pound
A . 1 $1 50
B .. 3 75
C .. 4 125
D 2 2 00

1t was found in the second vear that owing to price fluctuations, the raw
material costs had increased as follows:

Material Per Cent
A . e . 50
B . R 100
« L e 10
D . . . . .25

What was the average per cent of increase in the cost of raw material com-
posing the finished product?

Solution
Per (ent
Cost Total Price Increased
Material Pounds per Lb. Cost Increase Cost
Ao .. 1 $1.50 $ 1 50 50 $ .75
B .. . 3 .75 2 25 100 2.25
C L 4 1.25 5.00 10 .50
D. . . 2 2.00 4 00 25 100
$12.75 $4 50

4.50 + 12.75 = 35.299%, the weighted average per cent

Problems

1. A stock card shows the following receipts:

3,000 lbs. @ 28¢
2,000 lbs. @ 27¢
1,500 lbs. @ 20¢
4,000 lbs. @ 30¢

What is the average price per pound?

2. X owns the following securitics:

$3,000 Power Corp. 53's
$1,000 Alabama Company 6's
10 shares Northern Power Co.,
7% Preferred Stock, Par Value,
$100.00 a share
$2,000 Union Depot Co. 5's

What‘x§ the average rate of interest earned on X’s investment, assuming that
the securities were bought at par?

3. A product is manufactured from the following materials used in the relative
oroportions given:
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Price
Material Pounds  per Lb.
A . s s e 4 30¢
B, ... .. 6 25¢
C . . . . 3 75¢
e . . 2 50¢

D
If the raw materials used advance in price at the following rates, what will
he the average per cent of increase in the cost of the finished product?

. 259 C . o 3349,
309 Do 509,






CHAPTER 13
Averaging Dates of Invoices

Definition. Averaging dates of invoices is the process of
finding the date when several invoices due at different daces may
be paid in one amount, without loss of interest to either debtor or
creditor.  This date is called the equated date of payment.

Use. The process of averaging the dates of invoices is most
frequently used in bankruptey settlements, where claims when
filed with a trustee must show the average due date of the items
if interest is to be obtained on overdue amounts.  In general, the
cquated date is important in the settlement of bills of long stand-
ing, and in the fixing of the date of a note in settlement of invoices.

Term of credit. A term of credit is the time elapsing between
the date of a bill and the date on which it becomes due; as, ““ Bill
purchased January 10, Term of Credit 10 days.” The due date
would be January 20.

Average due date. The average due date is the date on
which settlement of the complete account should be made by pay-
ment of the amount of the invoices, without charge for interest
on overdue items or allowance for discount on prepaid items.

Focal date. The focal date is an assumed date of settlement
with which the due dates of the several items may be compared, to
determine the equated date of payment.

Any date may be used as the focal date, and the final result
will be the same. In the interest method, any rate per cent may
be used, and the result will be the same. However, 67} is usually
used, as the computations are then less complicated.

In all calculations, use the nearest dollar.  For example, for
8115.29, use $115.00; and for $161.84, use $162.00).

When several bills are sold, some of which have a term of credit,
first find the due date of those with a term of credit, and then find
the equated date of the several bills.

With respect to bills with terms of eredit, the due date of such
bills, rather than the invoice date, is used in computing the equated
date.

Do not use fractions of a day in determining the average date.

Methods. There are two methods in common use: the Prod-
uct Method, and the Interest Method.

131
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Rule for product method. Use as the focal date the last day
of the month preceding the first item. Multiply each item by the
number of days intervening between the assumed date and the
due date of the item, and divide the sum of the several products
by the sum of the account. Count forward from the assumed date
the number of days obtained in the quotient. The result will be
the average due date.

Example

Find the date at which the following bills of merchandise may be paid in one
amount without loss to either party: Due January 1, $150.00; February i4,
$200.00; April 20, $155.00; June 15, $200.00.

Solution by Product Method
(Focal date, Dec. 31)

DueJanuary 1............ ... ... ....... $150 X 1= 150
Due February 14  .......... ... .... 200 X 45 = 9,000
Due April 20 .. ... ... ..ol 155 X 110 = 17,050
DueJune 15 ... ... ... .. ... ... 200 X 166 = 33,200

705 59,400

59,400 + 705 = 84 days.
84 days after December 31 is March 25.

Ezplanation. For convenience, assume December 31 as the date of settle-
ment. On the first bill, which is due January 1, there would be interest for
1 day. On the second bill there would be interest from December 31 to Febru-
ary 14, or 45 days, which is equivalent to interest on $9,000.00 for 1 day. On
the third bill there would be interest from December 31 to April 20, or 110 days,
which is equivalent to interest on $17,050.00 for 1 day. On the fourth bill
there would be interest from December 31 to June 15, or 166 days, which is
equivalent to interest on $33,200.00 for 1 day.

If all the bills were paid December 31, the debtor would be entitled to interest
on $59,400.00 for 1 day, or interest on $705.00, the amount of the account, for
84 days. It is evident that the bills could be paid at a time 84 days later than
December 31, or March 25, without loss to either party.

Verification
The interest on $150.00 for 83 daysis.... ............. $2.08
The interest on $200.00 for 39 daysis.. .. ............. 1.30
Total gain of interest to debtor......... ........... $3 38
The interest on $155.00 for 26 daysis.... .............. $ .67
The interest on $200.00 for 82 daysis... . ... ....... . 2.72
Total gain of interest to creditor...................... @

The gain of interest to the debtor is on all bills paid after they are due.

The gain of interest to the creditor is on all bills paid before they are due.
These two results should be equal, or within a few cents of the same amount.
The reason for a little discrepancy is the fraction of a day which is disregarded
in determining the due date of the account.
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Solution by Interest Method

January 1............... $150 00 for 1 day = $0 03, interest

February 14............. 200 00 for 45 days = 1.50, interest

April20................ 155 00 for 110 days = 2 84, interest

June 15..... ... ....... 200.00 for 166 days = 5 53, interest
Total interest......... $9.90

Interest on $705.00 for 1 day is $0.1175.
$9.90 = $0.1175 = 84, or 84 days.

Ezxplanation. Assume December 31, the last day of the month preceding
the first item, to be the date of settlement. If the amount of the account,
$705.00, is paid December 31, there will be a loss of interest to the debtor of $9.90.
The interest on $705.00 for 1 day at 69, is $0.1175. It will take a principal of
$705.00 as many days to produce $9.90 as the number of times that $0.1175 is
contained in $9.90, or 84 days, the same result as was obtained by the product
method.

. Problems
1. Several invoices mature as follows:

April12.............. $260 00 August 18 ........... $120 00
May 25.............. 500.00 September?2 ...... .. 300 00

At what date may the foregoing invoices be paid in one amount without loss
to either party?

2. Calculate the average due date of the following invoices:

June 10 ............. %400 00 August 15 .......... $250 00

July 27.............. 100 00 September 22 ........ 300.00
8. Calculate the average due date of the following invoices:

May 8 .o $275 00 on 60 days’ credit

May 24 ... .o 150 00 on 2 months’ credit

June 10 ......... ... .l 300.00 on 90 days’ credit

July 1 .o 250 00 on 30 days’ credit






CHAPTER 14
Equation of Accounts, or Compound Average

Definition. Equation of accounts, or compound average, is
the process of finding the date when the balance of an account
having both debits and credits can be paid without loss to either
debtor or creditor. With respect to bills with terms of credit, the
due date of the bill rather than the invoice date is used in comput-
ing the equated date. Credits other than for cash (such as non-
interest-bearing notes) are extended to the due date thereof.
Summarizing briefly, the date to be used for each debit and credit
is the date when the item has a cash value of the amount shown in
the entry.

Rule for the product method. After finding the date that each
item has a cash value, use the last day of the month preceding the
earliest date as the focal date for both sides of the account. Find
the number of days between the focal date and the due date of
each item; multiply each item by the number of days intervening
between the focal date and the due date of the item. Find the
sum of the products on both the debit and the credit sides of the
account. Divide the difference between the sums of the debit
and the credit products by the balance of the account. The
quotient will be the number of days between the focal date and
the average date of the account.

When to date forward or backward. The average date is
forward from the focal date when the balance of the account and
the excess of the products are on the same side (both debits or both
credits) ; if they are on opposite sides, the average date is backward
from the focal date.

Example

At what date may the balance of the following account be paid without loss
of interest to either party?

Debrts Credits
July 1, Mdse. 30 days...... $250.00 Aug. 15,Cash.............. $400.00
July 26, Mdse. 30 days...... 425 00 Sept. 10, Cash ............. 300.00
Aug. 15, Mdse. 60 days...... 320.00 Sept.20,Cash.............. 150.00
Aug. 30, Mdse. 60 days...... 500.00
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Solution by Product Method

Since the earliest date is July 31, the assumed focal date would be June 30.
However, since July 31 is an end-of-month date, this date is used, as each multi-
plier is 31 less than it would be if June 30 were used.

July 31,8 250 00 X 0 = 00,000  Aug. 15, $400 00 X 15 = 6,000
Aug. 25, 425 00 X 25 = 10,625  Sept. 10, 300 00 X 41 = 12,300
Oct. 14, 320 00 X 75 = 24,000  Sept. 20, 150.00 X 51 = 7,650
Oct. 29, 500 00 X 90 = 45,000
$1,495.00 79,625 $850 00 25,950
Debit side. ..... «.oovuveiiieain e $1,495 00 $79,625.00
Creditside................. .......... 850.00 25,950 00

$ 645.00 $53,675.00
$53,675.00 =+ $645.00 = 83.

The equated date is, therefore, 83 days after July 31, or October 22.

Ezplanation. TFirst find the due date of each item. For convenience, assume
July 31, the earliest due date, as the day of settlement for all the items on each
side of the account. Proceed as in the process of averaging dates, which was
described in the preceding chapter. With July 31 used as the focal date, there
is a loss of interest on the total debits equivalent to the interest on $79,625.00 for
1 day, and a gain of interest on the total credits equivalent to the interest on
$25,950.00 for 1 day; or a net loss of interest equivalent to the interest on
$53,675.00 for 1 day, which is equal to the interest on $645.00 for 83 days. It is
evident that the date when there would be no loss of interest to either party
must be 83 days after July 31, or October 22.

Solution by Interest Method
Debits

July 31, 0 days’ interest on $ 250 00 = $ .00
Aug. 25, 25 days’ interest on 425 00 = 1 77
Oct. 14, 75 days’ interest on 320 00 = 4 00
Oct. 29, 90 days’ interest on 500 00 = 7 50

$1,495.00 $13.27
Credits

Aug. 15, 15 days’ interest on $ 400.00 = $ 1
Sept. 10, 41 days’ interest on 300 00 = 2
Sept. 20, 51 days’ interest on 150 00 = 1
4

$ 850.00 §

Dr. $1,495 00 Interest, $13 27
Cr. 850 00 Interest, 433

6000) 645 00 $ 8.94
$ 1075 interest for one day.
$8.94 =+ 1075 = 83.

The equated date of payment is, therefore, 83 days after July 31, or
October 22.

Ezxplanation. The explanation of the produet method is applicable to the
interest method. The variance is in finding interest on each item and dividing
the interest balance by the interest for 1 day on the balance of the account.
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Problems

Find the equated date in each of the following:

1.

June 10, Mdse
Aug. 20, Mdse
Oct. 30, Mdse

2.

May 3, Mdse
June 15, Mdse
July 20, Mdse
Aug. 27, Mdse

3.
Mar. 1, Mdse

Mar. 20, Mdse
Apr. 5, Mdse

Debits
. 60 days

. 60 days... ..
. 30 days .. ..
. 60 days ..

Debits

. 30 days .

. 2 mos

. 60 days

$500 00
100 00
250 00

$300 00
250 00
175.00
225.00

$225.00
300 00
150.00

Credits
July 5,Cash.............. $300 00
Aug. 10, Cash.............. 150 00
Sept. 25, Cash.............. 200 00
Credits
June 20, Cash.............. $150.00
July 1, Note, 30 days with-
outint.................. 200.00
Aug. 10, Note, 60 days, int.,
6%... . .ol . 300.00
Credits
Mar. 31, Cash . .. . $150.00
Apr. 15, Cash ... . 100 00

May 10, Cash  ......... 200.00






CHAPTER 15
Account Current

Definition. An account current is a transcript of the ledger
account. It should show the dates on which sales were made,
the term of credit for each item, cash payments, and, if settlements
were made by note, the date and other details of each note.

Methods. Two methods are used in finding the amount due:
the Interest Method, and the Product Method.

Example

Find the balance due January 1 on the following ledger account, which bears
interest at 69%,.
J. B. JOHNSON

Dr. Cr.
Sept. 1, Balance.......... $1,200 00 Oct. 1,Cash............ $1,000 00
Sept. 20, Mdse. 30 days ... 400 00 Nov.10,Cash............ 200.00
Oct. 30, Mdse. 30 days ... 520 00 Dec. 3,Cash............ 400.00
Nov. 25, Mdse. 30 days. ... 350.00 Dec. 15, Note 10 days.. ... 300.00

Solution by Interest Method
J. B. JOHNSON

Dr. Cr.
Date Due  Amount Days Interest Date Amount Days Interest
Sept. 1 $1,200 00 122 $24 40 Oct. 1 $1,000 00 92 $15 33
Oct. 20 400 00 72 4.87 Nov. 10 200 00 52 173
Nov. 29 520 00 33 2.86 Dec. 3 400 00 29 1.93
Dec. 25 350 00 7 .41 Dec. 25 300 00 7 .35
$2,470 00 $32.54 $1,900.00 $19.34
1,900 00 19 34

$ 570 00 + $13.20 = $583.20

Ezxplanation. The number of days opposite each entry is the actual number
of days from the date of the item to January 1, the date which is taken as the

focal date.
Solution by Product Method

Dr. Cr.

Date Due Amount  Days Product Date Amount Days  Product
Sept. 1 $1,200 X 122 = $146,400 Oct. 1 $1,000 X 92 = $§ 92,000
Oct. 20 400 X 73 = 29,200 Nov. 10 200 X 52 = 10,400
Nov. 29 520 X 33 = 17,161 Dec. 3 400 X 29 = 11,600
Dec. 25 350 X 7 = 2,450 Dec. 25 300 X 7 = 2,100

$2,470 $195,210 $1,000 $116,100

1,900 - 116,100

$ 570 $ 79,110

The interast on $79,110 for 1 day = $ 13.20
$570.00 + $13.20 = $583.20
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In some instances it is more convenient to find the equated due
date, and then calculate the interest on the balance of the account
from that date to the date of settlement.

Problems

1. Find the amount that will settle the following account Sept. 10, interest
at 6%.

Dr. Cr.
Mar. 15, Mdse. 4 mos . ..... $450 00 July 5, Cash. ........... $400 00
Mar. 30, Mdse. 60 days .... 375 00 July 30, Cash ........... 375 00
Apr. 18, Mdse. 30 days .... 700 00 Aug. 15,Cash ........... 690.00
May 15, Mdse. 4 mos. ...... 620 00 Sept. 5, Cash .... ........ 615 00
May 30, Mdse. 4 mos........ 410 00

2. Find the amount that will settle the following account on June 1, interest
at 69.

Dr. Cr.
Jan. 4, Mdse. 30 days...... $500 00 Feb. 20, Cash.. .......... $300.00
Jan. 30, Mdse. 30 days...... 200 00 Feb. 28, Note, 60 days with
Teb. 5, Mdse. 30 days...... 600 00 interest at 69, ... 300 00
Mar. 1, Mdse. 30 days...... 400.00 Mar. 20, Cash.. .......... 150 00

3. A borrowed $10,000.00 from a bank on January 2, giving a note secured
by a mortgage for building a home, due in one year, with interest at 6%. From
time to time the bank advanced him money to pay contractors’ estimates.
Before maturity the bank had actually advanced $9,000.00, as follows:

January 31...... ... ... ... .. ................... $3,000 00
March 15 .. ... oo 3,000 00
April 15 . ... .. o 1,500.00
May 16, .. 000 o s 1,500.00

On Jun