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FINANCIAL CALCULATIONS
SUPPLEMENT

Inspection of the following Mathematical
Formulee concerning—

Compound Interest and Amortization; Sinking
Fund Accumulations; Loan Charges; Y ears Purchase
or Present Values of Future Incomes; Annuitics,
Assurance Premiums, etc.; will immediately suggest

that evaluations of (l + -]-t[}“yl form the major

portion of the computation work connected with the
fore-mentioned phases of Commercial Arithmetic.
In practice, interest rates rarely exceed 107% and so

the corresponding growth factors (1 + f%l]) which

b

have to be raised to the ‘“n” th power usually fall
within the range 1'0 and 1°10.

The P.1.C. patented Log-Log Differential Scales,
subsequently described, specially facilitate this impor-
tant group of expansions and furnish values more
accurate than results obtainable by the use of four-
figure logarithmic tables.

Where R = Rate of Interest per cent.
n = number of years.
Then for—
Compound Growth.
The Value of £l at R% Compound Interest after

n years

n
- -



Amortization or Compound Depreciation.
Where o series diminishes as a result of the successive
applications ol a constant factor less than unity, it is usually
more convenient Lo consider a growth from the lower end and
then 1o convert the growth percentage rate “R” to an
amorlization rate 17 by the form—
D

) R R T (2) or vice versa R =

I b~

100 L= 100
A to be retained, and
P = i i 0 retained, and
I'his enables the form (l -+ 100)
1)

I
climinates the use ol the fm'm(l — _]BU) which would involve

negative logarithms or use of the reciprocal form in order to
. . - +
come within the range of the 7 1 +7 Log-log scale.
e o, When 100 hecomes 125, R= 95% (Growth)

25 o
but when 120 bhecomes 100, D = ] 21220% (Depreciation),
25

Sinking Fund Accumulations.

The accumulated value of £l per annum (end of
year) payments for n consecutive years

RA\L
_(1 +2p5) 1 :
= :

S R )
100
The equal annual end of year allocations to accumu-
late to £1 at the end of n years

the reciprocal of (3)
R

(14 1 R
100,

4]
L

Amount in a Sinking Fund.

The Amount due in a Sinking Fund after *‘y” years

towards ‘S’ to be accumulated in *n " years
y
(1 + 1%} =1
== RnxS-----»-(Sb}
(1+ 100) !
Assurance.

Accumulated Value at the end of n years of £l
premiums paid at the commencement of each of n years

Enll \
- (HIP{O ll---l-------(4}
100 ,

Loan Charges.

The equal annual (end of year) charges for each of
n years to repay £1 of original Loan and Interest
or
The equal annual amounts extractable at the end of
each of ‘‘n” years, from a commencement of period
investment of Xl

R (“_ R\
100 100
= g e AT
(] *100)

Note.  In this connection, where 1. = Loan in £'s, I’ =
. i - & . .G
total annual premium in £5, and the determination of ~ R

R \n
or “‘n” is required, then 111:-I'm‘m(1 + 1_00) = : PLR

will best serve. I ~ 100
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‘r:c.:arﬂ’ Purchase or Present Value.
(Single Rate)

Of X1 a year income due at the end of each of
n consecutive years

= The reciprocalof - . . . . . . . (5)
(l o I!-1
100

F =15 7 R e o om e ()
100(! * iop) a

Years’ Purchase or Present Value
(Dual Rate)

Applicable to the purchase of short lease propert
(n years to run) where the desired investment rate
and available sinking fund rate s differ

100 [(1 + 1%(3)“‘1]

R[(s oY Bl
[ L4 um)'-l] + ¢
Years’ Purchase » Income = Capital - - . . (7)
L.L, DIFFERENTIAL SCALE
IDIRECT )
e o ./Ef‘ TTTTT
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Lk DIFFERFNTIAL SCALE
(INVERSE) L CURSOR

=

NOTE.—

The subsequent paragraphs, examples, etc., of this
booklet are supplementary to the descriptions and
explanations of the uses of the normal Log-Log
Scales given in pages 33 to 37 of the P.1.C. Book
of Instructions. This preliminary knowledge is
essential if the reader is to understand and
appreciate what follows in regard to:

Log-Log Differential Scales

Direct and Inverse
{Patent No. 411,000}

Normal Slide Rule practice in regard to Log-Log provision
is to supply separate lengths of Log-Log Scale for the respective
ranges 10" to 2:7 and 27 to 1-1.

These scales concern evaluations of ** powers” and primarily
serve where " Base” and “Expansion” fall within the range of
10" and 1'1, or where the Ecciprocalieof " Base” and * Expansion”
fall within the range 10 and 11 . Previously when dealing
with numerical values outside these ranges, somewhat cumber-
some factorising methods have had to be adopted. For the
lower ranges such methods have pronounced limitations
regarding significant figure accuracy as compared with results
that can be obtained by means of Dilferential Seales

Inasmuch as values of log, (1 + x) or expansions of the order &

(for a less than 0-1) are 53 often called for, also that * growth
factors” (1 + x) and their expansions (1 + x)", within the
(1 + «) range 1:0 and 11 so frequently oceur in regard to
Science and Finance computations, P.I.C. consider this fiela
ol sufficient importance to merit special consideration.

Slide Rule provision for such evaluations can be made by
the addition of etther

(i) Two additional full-length Log-Log scales for the
respective ranges 1-1 to 1°01 and 1:01 to 14001 (afterwards




6
referred to as the 1st and 2nd removes respectively).
or

(ii) Differential L.L. Scales.

In comparison, the Differential Scale system only requires '
of the additional scale length and does not appreciably disturb
the general appearance of the rule; it is this more scientific
method that P.I.C. adopt.

The Direct and Inverse 1.L. Differential Scales together
with the respective Indices Y and 7 are clearly illustrated
on page 4.

For values of (1 + x) less than 1-1.

The Direct L.L. Differential Scale enables the cursor
to be placed, in relation to the other log-log scales, to the
log-log (1 + x) position, and with the cursor so placed the
evaluation of an expansion can easily be accomplished, also
the significant figures of log, (1 + x) can be read direct from the
) Scale.

To appreciate the Inverse L.L. Scale it must be
remembered that where “&" has a value between 1 and 10
and the cursor is placed at “d” on the 1) Scale, the value of—

e"dis the reading at the cursor on the lower log-log scale.
¢ is the reading at the cursor on the upper log log scale.

d S
The Inverse L.L. Scale enables the values € and ¢™ to

be obtained, or, vice versa, it enables the log-log readings in the
1:'10 to 1:01 and 1:01 to 1-001 ranges to be obtained that
correspond to any cursor position.

The following examples will serve to illustrate the uses of the
Direct and Inverse 1. L. Differential Scales :

(Note.—As regards (1 + -:-:}ﬂ, where "2 is less than 0-1 and
“na’” not greater than unity, the following rough approximation
will serve to fix the region of the value of the expansion, 7 ¢., the
selection of the range in which the desired value will occur.
(1 + x)° approximates to, but is greater than (1 + »x).

T

Example 1.—To determine the Amount (A) of £1 after
16 years at 4 per cent. per annum compound interest.

R \* ™
A= (l + i"ni}) = (1 + 0-4)
T'o evaluate (1:04)"
Evaluate “na” (usually, as in this case, it can be done by
mental arithmetic—otherwise use the C and D Scales)
nx = (0064
[By rough approximation, (1-:04)" = 1-64, Hence the desired
value will occur on the upper lLog-log seale, |
For accurate determination, set the Index Y at 4 per cent.
(1-04) on the Direct Log-log Differential Scale and the cursor
to C64. Read the value of A at the cursor on the upper

Log-log scale,
viz.: 1'873 ie,

A= %l 1lis. od:
Alternative method—

1. Move the slide so that the index Y is at 4% on the
Differential Scale.

2. Set the cursor at 4 on the C Scale.

3. Move the 1 (or 10) of the C Scale to the cursor.

4. Move the cursor to the number of years on the € Scale
e, 18

s

o+
5. Read the value of (I + Iillll) on the appropriate

Log-log Secale 7.e., 1'873  Answwer A 1878,

It will be observed that after (3), values for periods 10 to 25
years can he projected direct from the C Scale on to the upper
portion of the Log-log Scale, and by reversing the slide, 7 ¢., 10
on the C Scale to the cursor position after (2), values for periods
95 to 100 years are then readable on the lower Log-log Scale.

See example 4 for normal rates of interest applicable to shor
periods (7.¢., where R % n is less than 1), Also exnmple 4o,
for abnormal rates (7.e., interest rates in excess ol 10%),



Example 1b.
What Principal invested at 4% Compound Interest
will amount to £4Y in 16 years ?
£49 49
Value obtained in Iix. 1. = 1°873
Carry out this division on the C and 1) Scales as explained
on pages Y 1o 12 ol the general instructions.  Ans. £26°16,

Here Principal

Note.—T'o those students who are obtaining their initial
experiences regarding computations of the order contained in
this supplement, the following reminders may be helpful :

(1) If a given Principal is known to produce an Amount
under certain conditions regarding © R ” and “n,” then, under
similar conditions, other Principals and corresponding Amounts
will vary in direct proportion.

(2) As regards compounding and amortization it is zereng to
assume that proportional changes of “ R or “n” will have
similar proportional effects on results,

Example 2,

In how many years will £26 invested at 487, Com-
pound Interest become £163 16s. Od. ?

£26 becomes £163 16s. 0d.
2 1638 -
L1 becomes o6 Using C and D Scales = 630

43 \n
Then 63 = (1 # soo
T'o determine “‘n” (when the given R is less than 10%).
1. Move the slide so that the index Y is at 48€% on the
Diflerential Seale
Y. Maove the cursor to 4375 on the C Scale.

J. Accarding to whether the 6°3 on the Log-log Scale lies to

the left or vight of the cursor bring 10 or 1 of the C Scale
respectivaly to the cursor,

I this ewse bring € 10 to the cursor.

H]

4. Move the cursor to 6°3 on the Log-log Scale and read the
significant figures of the number of years on the C Scale, viz.,
4296, experience fixes the d.p. at 4296 or, approximately, 43
years.

Example 2a.
In how many years will £26 invested at 17% Com-
pound Interest become £163 16s. 0d.?
£26 becomes £163°8 then, £1 becomes £6 3.

17 \ P
=L AL = 3.
(1 100 §8

To determine “‘n” (when R is greater than 10%). (In
such cases the Differential Scale is not called upon to function.)

1. Set the cursor to 1°17 on the Log-log Scale.

9. Move the slide bringing 1 (or 10) of the C Scale to the
Cursor.

3. Move the cursor to 63 on the Log-log Scale, then the
number of vears is the C Scale reading at the cursor, z.e., [1 72
TEears.

Example 3.

What Rate of Interest over a period of 12 years would
produce an amount of £67 4s. 0d. from a Principal of
£35°7

£35 becomes £67 45, 0Od.

e Y ]

£1 becomes .mﬂ (Use C and [ Scales) = 1°492

R \JE
Then 192 = (l + l_CT{J)

S TR
oy (I + lDU) i {“.92
To determine R.
1. Set the cursor to 1°92 on the Log-log Scale.
2. Move the slide so as to bring 12 on the C Scale opposite
the cursor.
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3. Move the cursor to 1 {or 10) on the C Scale (in this case
1).

4. Move the shide so that the Index Z reads on the Inverse
1.1, Differential Scale approximately the same as does the
cursor on 1D seale.

I'he significant figures of the Rate of Interest is then the C
Seale rending al the cursor viz. @ 5'59%.

Note

(Operation 4 is applicable when the rate in question is normal
and lies between 1% and 10% ; for abnormal rates, .e., higher
than 10%, take the lLoglog Scale reading at the cursor after
operation 3. Such an answer as 1°24 would then represent 24%.
In this regard the user's experience and discretion (by rough
approximation) must obtain.

Example 4. (Where R % n is less than 10)

Calculate the amount of £1 for a period of 3 years at
2{% Compound Interest.

._}Ei. ! 3
Here A = (; + 1"“5)_0) . (l-ﬂﬂ?ﬁ)

To evaluate (1:0275)°
Obtain the value of 0275 X 3 = 0825
By rough approximation
(1-0275)" = 10825

t.e., tt is within the range 1'1 to 101 ze., the 1st remove.
For exact determination—

Bring Index Y to 2§% on the Direct Log-log Differential
Seale and K to 825 ; without disturbing the cursor take the
1) reading at K, ##z.; 814 and move the slide so that the index
7 is at 8:14 on the Inverse Log-log Scale.

Take the C scale reading at K, oz, ; 848
Then (1:0275)" = 10848

I

Alternative method—

1. Move the slide so that the Index Y is at 24% on the
Differential Scale.

2. Set the cursor at 2:7H on the C Scale.

3. Move 1 (or 10) on the C Scale to the cursor

4, Move the cursor to 3 {years) on the C scale.

5. Move the slide so that the index 7 reads the same on
the Inverse L.L. Differential Scale as does the 1) scale at the
cursor, and take the C scale reading which will be found to be
8-48.

B4

e — 4 S b
I'hen Amount | 100 £10848

Example 4a. (Forabnormal rates, R greater than 10%).

Calculate the amounts of £1 invested at 12% after
periods of 3, 7, and 14 years respectively.

Note.—1In such cases the Differential Scale is not called
upon to function,

2% &
1. Set the cursor to (I R l—) fe. 1'12 on the upper

100
Log-log Scale.
2. Move the 1 (or 10) of the C Scale to the cursor.
3. (a) Move the cursor to 3 on the C Scale and read 1405
on the upper Log-log Scale.
() Move the cursor to T on the (" Seale and read 221
on the upper Log-log Scale.
() Move the cursor to 14 on the (0 Scale and read
4+89 on the lower Log-log Scale.
Ans. £1°405, £2:21 and £4°89.

5. Calculate the equal annual ‘‘ Loan Charge” to
repay a Loan of £100 in 15 years, the Interest being
at the rate of 41%. y -

A1 (1 s e \®

100 100 y
The Loan Charge per £1 = : P (Formula 5)
et S
\! 100} 1



B

; ,|| 16 {
(1 IHH) evilnated as m Example 1 = 1 867.

Then charge per £1 = ‘0425 X 1867

1:867 — 1
_ 0425 x 1-867 Use Cand D Scales
867 to evaluate
= (091h

Charge per £100 = 9 15, ze £9 3s. 0d.

0. What equal annual amount set aside at the end of
cach of 15 years would accumulate at 3% to repay, at

the close of the period, the Principal and Interest of a
414 Loan of £54.

" . 3 15
Sinking Fund Accumulation | (1 i T{f}) =
per L1 per annum for 15 =

years ut 3% | 3
100

(Formula 3)

3 16
(l - lU{]) evaluated as in Example 1 = 1558

S.F. Accumulation per £1 = 1556 — 1 _ '558
03 03
= 186

_ 1515
Amount of £1 for 15 years at 43% = (l + 14{,}40) 3 (Formula 1)

(lvaluated as in Example 1) = 1+867

54 % 1867

186

(Une C and 1) Scales to evaluate) = £5°38

Then the Amount to be set aside each veur =

&

13

Amortization of Assets
and Departmental Charges.

7. A machine, purchased at £195, after functioning
for 9 years had a market value of £43.

For machines of this order, apart from mainten-
ance and assuming current interest rate at 33%—

(a) What depreciation percentage should apply for
intermediate valuations of assets?

() What departmental annual charge should be
debited for the use of the machine ?

Part (a)—
£195 in 9 years depreciates to £43.
Reverse and consider a growth serics, namely :

£43 in 9 years becomes £195 (See note #¢ Formule 2 & 2a)

Then £1 in 9 years becomes %ﬁ = 453

Now estimate whether the growth rate applicable to this
series is above or below 10%, by determining the value of £1
after 9 years at 10%. If this computation, effected as explained
in Example 1, gives a figure in excess of 4°53 then the growth
rate applicable is Jess than 10%: if below 4+H3 the growth rate
is above 10%. (Amortization rates applicable to manufactur-

ing plant are usually in excess of 109).

; 10 \9
Amount of £1 after 9 years at 10% = (L + 106)
(Eyaluated as in Example 1 = 2:36)
i.e., Applicable growth rate is adozve 10%.
Proceed Lo determine the ”-,/m as follows.—
1. Set the cursor at 4:53 on the Log-log Scale.

2. Bring 9 on the C Scale to the cursor.
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44 £\ 10 ;
(] + J(HI) eviluated as n Examp]:: 1 = 18867.

Then charge per £1 10425 X 1'867

14867 — 1
_ 04325 x 1'867 Use Cand D Scales
‘B67 to evaluate
= 091h

Charge per £100 = 9 15, 7.e. £9 3s. 0d.

6. What equal annual amount set aside at the end of
cach of 15 years would accumulate at 3% to repay, at
the close of the period, the Principal and Interest of a

41% Loan of £54.

3 416
Sinking Fund Aceumulation ] (1 T 100) il
per £1 per annum for 15 } -

years nt 3% }

(Formula 3)

100
R 41
(I it IUD) evaluated as in Example 1 = 1'558
S.F. Accumulation per £1 = 995 — 1 o 900
03 03
= 186
o

" Amount of £1 for 15 years at 43% = (1 + (Formula 1)

100
(Evaluated as in Example 1) = 1+867

Then the Amount to be set aside each veur = 54—:@—%‘@7
- l;

(Use C and D Scales to evaluale) £538

13

Amortization of Assets
and Departmental Charges.

7. A machine, purchased at £195, after functioning
for 9 years had a market value of £43.

For machines of this order, apart from mainten-
ance and assuming current interest rate at 33%—

(a) What depreciation percentage should apply for
intermediate valuations of assets ¥

(b)) What departmental annual charge should be
debited for the use of the machine ?

Part (rz)—
£195 in 9 years depreciates to £43.
Reverse and consider a growth series, namely
£43 in 9 years becomes £195 (See note re Formule 2 & 2a)
1956
43

Now estimate whether the growth rate applicable to this
series is above or below 10%, by determining the value of £1
after 9 years at 10%. If this computation, effected as explained

= 453

Then £1 in 9 years becomes

in Example 1, gives a figure in excess of 4:53 then the growth
rate applicable is Zess than 10%; if below 4-53 the growth rate
is above 10%. (Amortization rates applicable to manufactur-
ing plant are usually in excess of 10%).

: o L 10 %6
Amount of £1 after 9 years at 10% = L 100
(Evaluated as in Example 1 = 2'36)
i.e., Applicable growth rate is above 107.
Proceed to determine the "1/ 4:53 as follows.—
1. Set the cursor at 4'563 on the Log-log Scale.
2. Bring 9 on the C Scale to the cursor.
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Practice Exercises with hints.

Compound Growth.

10. Determine the AMOUNT of— See
() A Principal of £]1 at the end of 15 years at 3% | Ex. la
(4) A Principal of £3 10s.at the end of 29 years at 31% i Ex. la
() A Principal of £151 at the end of 4 years at 14%  Ex.4a

Ans.  (a) £2:66. (8) £8-85. (¢) £255.

11. Determine the PRINCIPAL that will produce—

(a) An Amount of £74 in 23 years at 33%... ... | Ex. 1b
() An Amount of £519 in 45 years at 53% w1 Exdb
(¢) An Amount of £341 in b years at 12% ... . |Ex.4a

Ans. (a)£33 54, (5) £519. (o) £193°5.
i2. In what TIME will—

(a) £32 become £50 at 4§%2 ... ... ... .. | Ex. 2
() £49 bs. become £100 at %P o e wenm [BRE
(#) £65 6s. become £640 at 294%? ... ... ... _ Ex. 2a

Ans.  (a) 9°62 years, (5) 19°24 years. (¢) 1125 years.
13. What RATE PER CENT. will produce.

() £49 from £15 in 25 VEATSP v sel o e | EK 3
(2) £290 from £264 in 4 years?... ... ... ... Ex.3
(¢) £380 from £120 in 8 years.? ... .. .. .. |Ex3 }
6 o/ Seenote
Ans. (a) 1'85%. (8) 2:375% (¢) 155%

Amortization—Residue.

14. An amortization rate ‘‘D " of 84% is applied,
at the end of each of 8 years, to an initial asset of
€28  Determine the Residue at the end of the
period. '

{. Determine the corresponding R from—

R —_-1__% = %— - - (Use C and D Scaleés)
100

, R }*
2 Evaluate (1 4+ — - (As Example 1.)

100
w 98
3 Residue = T (Use C and D Scales.)
L+ 00
(1 + s St

15. Determine the percentage of an orginal asset
that remains after writing off 7% at the end of each
of 12 years.

N

1. Obtain R from R = —— :
1) - - (Formula 2a)
100
] By 12
9, Lvaluate (] i 100 - - - - - (Example 1)

Then Residue per £100 =

I 12
+
(1

Ans. 41-86%
16, What remains of a £200 asset after writing off
16% at the end of each of 5 years?

6 6 ,
1]_.15=.é4 - 2 = = = n - (Formils 2a)

l. R =

’ R 9
Evaluate, us i Example 4a, ([ o IUH)
200

(] ll- t{ )H
100 Awns. £83-6

Amortization—Time.

Residue =

17. In what time will an Asset of £230 write down to
£40 at 6% per annum P
[ (4]
R = ——e =

1 —-06 94

Then (1 + RAR _ 2380
100 40

Evaluate ““n” as explained in Example 2. Ans. 2827 yrs,
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18. In what time will an asset, subjected to an
amortization rate of 23%, write down to 16% of its
original value ?

Then 100 in “n” years becomes 16

De 9
(1) Determine R = l——"—s;)—- = ——3' - - - -(Formula 2a)

P

3
- _ 109
Ino

(2) Evaluate “n” as explained in Example 2a.
Ans. T°01 yrs.
Amortization— Rate.
19. Calculate the amortization rate applicable where
a £25 asset depreciates to £15 in 8 years.

Consider £15 growing to £25 in 8 years.

1RO\S 25 .
- = 20 — |.667
( ; tnn) 15 :

(1) Ivaluate R as explained in Example 3.

(2)  Amortization Rate 1) = R—

K
' 100
Ans. 6 185%
20. Calculate the annual rate of depreciation where
an original asset of £190 has a valuc of £20 after 6
years.
Consider £20 growing to £190 in 6 years.

R \6 190
( 1uu> 20

Fovaluite R as explained in Example 3, observing ‘sperial note,

Annual Depreciation applicable = 1) = (

L ‘ao)

Ans. 31 '3?}:‘)
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21. Determine the rate of interest, applied yearly,
that is equivalent to 4 per cent. per annum applied
monthly, compound interest being reckoned.

4 %12
Here £1 at the end of 1 year becomes (l + l_UgO
Fvaluate as explained in Ex. 4.
= 10407
Z.e. Equiv. R = 4°07%

T'his result, obtained from a 10 inch Slide Rule, is decidedly
more accurate than is obtainable from the use of four-figure
tables which give 4:20 ; the value obtained using seven-figure
tables being 4:074,

22, Determine the respective rates of interest,
applied yearly, that are equivalent to 5 per cent. per
annum, applied (@) monthly, (b) quarterly, and
(c) half yearly, compound interest assumed.

Evaluate the following as explained in Ex. 4.

1.3
‘et (1 100 S (] # mn) ( um)

Hence respective rates

(a) 5°12%. (4) 509%. (¢) B506%.
Assurance.

23. A person, age 37 years, who took out a ten years
£1,000 with bonus assurance policy, paid commence-
ment of year premiums of £109 and at the expiration of
ten years received £1,177.

Assume income tax abatement at 2s. 3d. in the 1,
on part of the premium (maximum 7 per 100 of the
sum assured), and that the rate of interest available
during the period was 4{%.
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Determine (1) The equivalent amount that the policy
holder would have received if the premiums, less
income tax abatement, had been invested and the
interest re-invested at the rate mentioned, the holders’
dividends being (@) untaxed, (b) taxed at 2s. 3d. in the
£1, or (¢) taxed at 4s. 6d. in the £1.

(2) The percentage of the premium on the basis of
(1a), (1b) or (l¢) which, to the policy holder, can be
considered as cover for premature death risk.

" (a) = 43% x f—?} = 4'875%
Equivalent untaxed ! o 177D yiagno
investment rate (4) = 4%% X 20 4:327%
L () = 4@ x 12 = g7rsy
Equivalent sum to be invested = £109 — (7{} at 2s. 3d.)
= £101'125

Accumulated vilue of £1 commencement of year premiums

[ m}})”i]ll
| )

100
~ 4 875\ 4-327 327 3778
i ate 4 = . e et
Evaluate (1 100 ) (1 + To0 and (1 + 160

as explained in Example 1, and substitute these values together
with the appropriate R’s in Formula 4 and obtain :
Respective accumulations of £101+125 for
()= 101'125 % 1311 = 1326
(b) = 101-125 x 12°72 = 1286
() = 101-195 x 12 33 = 1247
Respective percentages of premium to cover premature death
risk, ete., for:

i 1n 1326—1177 ]
untaxed holder (a) ( 1326 x 100=11:23%

after 2 years

-1 - -w--Formulad

l}l

[~}

holder taxed at 2s. 3d. in £1
 71986- 1177 _
(3) = ( o ) x 100 = 8-489%
holder taxed 4s. 6d. in £1

0o e (U‘l; ._j{_l._'fi) X 100 = 5'61%

Assurance and Endowment.

24. What premiums invested at the commence-
ment of each of 15 consecutive years will, at compound
interest, accumulate a sufficient sum to provide end of
year incomes of £156 for the subsequent 8 years?
Assume the rate of interest available to be 41% added
annually,

Note.—At the end of the 15th year accumulations must
equal the present worth of £156 for 8 years.

+ 4

-1

Present worth of £1 per _ ( 100

annum for 8 yearsat 43% 43 _
+

5" - (Formula 5a)

100 ](}(}
43\
Evaluate (1 + 10(}) as in Example | 1395
“ Present worth ” of £1566 _ - 340 SE
for 8 years at 44% 166:% 0425 X 1'395 £1040.
Accumulations of £1 (, i R _)"_Jri
commencement  of _ | 100 . foc i
vear premiums at the R A ALIe
end of 15 years ] 100
41\ 16
I+ ==
( 100) — !
=] -]
41
100




99
43N\ 16 ) .
Evaluate (l + 100 as Example 1 = 1'2486.
; -946 &
Accumulations ot £1 ete. = Bigs L~ 21-27.

1040

Allocation to accumulate to £1040 = 5197 £48+9.

Deferred Payments.

25. Determine the equal end of quarter instalments
that should be charged for a machine valued at £180,
on the basis that all outstanding amounts are charged
each quarter an interest of 2%; the total payments to
be completed at the end of the Sth year.

Here the number of instalments and periods = 20.
R (1 = _}{)n
Instalment to repay _ 100 100 . Peinieles

£1 of original value n
ol orgina ( (1 = _R> —]

100
TIRL
liyvaluate (l + IIJII) as in Example 1 = 1*486

Quarterly Instalment for - ('H'_# X l'liHG> % 180
£180 original value 1486 — 1
02 % 1486 % 180
L 486

= £11+01

Building Society—Periods.

26. A house valued at £495 is bought through a
Building Society on the following terms—

Deposit £48 12s. and subsequent payments of £3 2s.
every 28 days. Interest at the rate of 549 charged on
the balance owing at the beginning of each year and
credit given for the total amount of subscriptions paid
each year. '

After how many payments will the Loan be cleared
on the assumption that all charges are met to date ?

23

Note.—The terms do not grant any interest on the separate
deposits pending their credit at the end of the year, the
normal value of such interest at 3% is approximately

Fl X5 gE ., W 108, 1
100 5 T - 5. 11d. per annum.
The *“ period of repayment ” for the Loan £1. by a premium
£P is the period where £1, at compound interest equals the
Sinking Fund accumulations due to £1° per annum at the

same rate of interest.

J’<I R )" |
+ _—

n 100 ‘
L (1+-R-):p- -

i.e

100 ' R ‘
100
LN o
which gi ] = P P
thich gives + - o ——
8 .10 p_ LXR
100
Assuming a year of 364 days, number of payments per
annum = -3,% =13, P = 13 x 81, Loan L = 495 — 486
= 4464, n = number of years of 13 payments each.
n . | -
(14 Byo__lixsl o,
100/ 13 x 31 - "-*14“; 5 1463

Evaluate n as explained in Example 2.

n = 1811 years or 1811 X 13 = 215% payments.

Short Lease Property.

27. A particular property, the lease of which has
18 years to run, yields a nett annual income of £120.

What is the value of this property on the basis of
6% interest per annum on the capital sum and 2}%
compound interest available on the annual sinking
fund allocations set aside to furnish the capital sum at
the termination of the lease ?
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100 [( +~l—;6) -1

Value of £1 income _ IRortidle 6)
& s hc SE
or year’s purchase o [(1 . L) N ]] -
2% )" le 1
Lvi s e example
(I}].v.tluatr.,(l 00 in examp
= 1460
‘ 3 5 o 100 X 460 _ §
Years’ Purchase = 5 X160 + 21 2760 + 2125
46
= —— = 942
4885 ?
Value of Property = Year's Purchase X Income. . (Formula 7)
= 9492 X 120
= £11304
Annual Allocation to Sinking Fund o
6 11304
e e o
20 100 1

190 — 678 = £52'2

2h

Special use of the Direct Differential Scale to
determine the values of logarithms to the base ‘“e” or
any other base for the range 1:001 to 1-1.

The Log-log Scale is so placed on the rule as to enable the
significant figures of logarithms to the base “e” to be read,
with the aid of the cursor, direct from the D scale.

From the portion of the scale 2:718 to 22000 the deumal
point is after the first significant figure.

e.£., log. 3450 = H-844,

From the portion of the scale 1:1052 to 27183, the decimal

point is immediately before the first significant figure.
Log. 1°50 = +4055.

(1) For the range 1:01 to 1-1052.
: 33
e.g., log. 1'035  7e, log. (l 100

Move the slide so that the index Y is at 34% (or 1:035
upper numbering) on the Differential Scale and the cursor
at 35 on the C Scale

Read on the D Scale at the cursor the significant figures of
log (1:035), namely 344.

For this range the significant figures are preceded by one
cipher before the decimal point.

i, loge 1°035 = 0344,

(2) For the range 1:01 to 1-001. .

Ao w1
e.g., loge 1'005 or log, (1 100

Move the slide so that the index Y is at % on the Differ-
ential Seale and the cursor at 5 on the C Scale.
Read on the I Scale at the cutsor the significant figures of
loge 1:005, namely 499,
For this range the significant figures are preceded by two
ciphers before the decimal point.
Thus: log. 1'005 = 00499
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(3) For the range 1001 to 1-:0000
Take, lLog. 1'000N = 000N
Loge 1'*0000N = *0000N and so on.

From these determinations of logarithms to the base “e” for
the three ranges, it will be seen that the " Differential Scale”
links up the range of direct projection from the existing Log-log
Scalewith the region where logarithms to the base ¢ are direct
settings on the D Scale, so completing an equivalent | 'g. scale of
mifinite length.

Logarithms to the base 10 fyr the range 1'001 to 1°10,
obtained by the application of the factor “4343 to the log. values
obtained from the Rule as previously described, will be found
to be more accurate (when reference is made to seven-figure
tables) than those obtainable from four-figure tables

The following trinls and comparisons will serve to illustrate
this relative advantage of the ** Rule” as compared with Four-
figure logarithm tables.

Values obtained from § Logl-01 |[Log 1'015 Log 1-03

Lg. 1:0475

Four-figure tables § 0043 0064 0128 ‘ 0202

The P.LC. Slide Loouss |0ser |o128¢ |-02015
Rule

Seven-figure tables §-0043214 0064660 0128372 | 0201540

As regards relative accuriacy for finance computations, these
trials furnish evidence of the advantages that the L.1L.
Differential Rule affords, inasmuch as logarithms included in
the above range constitute the basis of commercial
compounding calculations where #osmal Interest rates apply

e}
27

Inverse L.L. Differential Scale.

This scale affords the same desirable advantage of
positive setting in regard to reading of log-log
extension values corresponding to given cursor
positions as does the Direct 1..I.. Differential Scale
in regard to placing the cursor to given log-log
extension values. Its purpose will be readily
understood from the following :

Assume the cursor at (say) 4:5 on the D scale.
Regarding powers of ¢

(i) The value of ¢'*
is the lower log-log scale reading at the cursor, viz.,
90-0.

(i1) The value of ¢*
is the upper log-log scale reading at the cursor, viz.,
1-568.

(ii1) The value of ¢*®

" - [

z.¢-. the log-log reading on the “1st remove” scale may
be obtained as follows :

Move the slide so that the index Z is at 4=4'5 on the

Inverse Differential Seale and note the C scale reading
at the cursor, viz., 460,

Then ¢ = 1:0460

(Note the prefix 1°0 for the 1t remove”)

- ey . sl
(iv) ‘i'he value of ¢,

Lo, the projected log-log reading on the " 2nd remove”
scale may he obtained as follows @

With the cursor still at 4+56 on D, move the slide so that
the index 7 is at &= 4b on the Znverse Diffevential
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Scale and note the C scale reading at the cwsor viz.,
401,

Then ¢ ™ = 106451
(Note the prefix 100 for the *“and remove”

As regards the degree of accuracy, the results obtained by
means of the slide rule for such evaluations as (iii) and (iv)
usually exceed that obtairable by the use of five fgure
logarithm tables.

Further examples of the nse of the [nverse Differential Scale
will be found in the revised instructions for examples 3 and 4
on pages 8 and 9 respectively.

Diﬁ'erential Scales. PRINTED FOR THE PUBLISHERS AND
Theoretical Considerations. OWNERS OF THE COPYRIGHT BY
THE WILLIAM MORRIS FRESS LTD.

% A = " " " J‘
Differential Scales are selected Loganthmm Scales of "'r" )
Hx WYTHENSHAWE, MANCHESTER

arranged for manipulation as divisor correctives in conjunction
with a Logarithmic Scale of & in such a manner as to cancel
out the & and leave the f{x) operative :
L rd
e )

Sx)
The Differential Scale mode of applying a - Function” to the

Slide Rule is advantageous where for a range of x under
consideration the logarithmic scale length that is required for

i.e.,

— ¥ is relatively short in comparison to that which would be

Ax)
required for ).

The Direct and Inverse L.L. Differential Scales previously
referred to which serve to furnish values of log_ (1 + x) and

X
S : ST :
2 1 are respectively logarithmic scales of _—_—loga(l ! and

x—__n
et =]
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