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SUMMARY

It is clear enough that, to be able to continue their activities, the
firms depend on their sales to exceed all the expenses they have to face.

The estimating of selling with a small error ratio is light up on the
business decisions because of the future selling is not exact defined.
After the estimating of quantity of selling; prices, costs could be esti-
mate and calculate for the same future time period. The profit can be
found by subtracting total cost from total income in the same period.

The estimating of selling are depends on the demand functions
which are found from the market researches. For this reason there are
many case of demand functions such as exponential, normal, curve linear,
logaritmie, poison, uniform distributions etc. But we will only be
interested in the first three cases.

(*) Prof. Dr., D.EU.L1LB.F., Ekonometri Boliimii
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I Estimating Sales and Profits when Demand has a curvilinear
trend

Demand, as everbody knows, is the maximum amount of commodity or
service that consumers (ie. households) wish to purchase off the market
at all possible alternative prices, in a certain period of time, other factors
held constant.
Functional relation between price and quantity demanded may be
stated as
q = f(p) (1)

or )
SR f(gp) =0 (2)
where

q is the number of units demanded,

P is the market price of the commodity subject to study.

Leaving aside the other factors effecting demand, the simplest one
of the nonlinear demand functions is in the shape of

q. = a 4 bp + cp? - (3)

h

and the ones having higher powers are also analized same ‘way, so they
are not includged here. ;

When the principle of «the sum of squares of vertical devlations
from regression or trend curve is minimum» applied to Eq. (3), for de-
termining the quantities demanded which change inversly with | price,
and putting

Di=3(q —-qh )=

the following may be written:
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and from 1°, 2°, 3° normal equations are obtained as

: 2
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When the deviations from the average price, viz. ps = p — p are

. taken into consideration, the above written normal equations may be
. shortened, in turn, as follows:
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and parameters are determined in a shorter time and easily:
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1) Parameters of demand function thus found are substituted into

Eq. (3) to get Eq (4):
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qn=a+bps+cp; (4)

1 Numerical Example
i A businessman, between the years 1977 - 1085, has faced below
j? written prices, demands, and total costs. Estimation of 1988 sales and

2) From the price trend, estimated pri i :
_ ; . price of the uired 3
be obtained by Eq.(5) below e e

A ﬁ'ts (5) . profits are desired.
Where, I 1 f
i . Years « 1977 1978 - 1979 . 1980 1981 1982 1983 1984 1985
t = deviations from middle-year, t : —— .. _2_ 10 1.9 k. : .
" - : s R TR or ok et T ' Demands : 253 246 240 230 220 215 214 214 220
a = average price, p  Prices O B RS RN R TR W e
= average annual change of price; i.e., slope of the price trend 'I'.'_Costs : 1600 2600 3800 5300 6800 8500 9400 11000 140(}0
i
3) Total revenue, TR = q p (6) ' SOLUTION
o n

i First of ali, trends of, 1. price, 2. demand, 3. total costs are to be
- fixed,

o=, + bjg + @ (7) l. 1. Parameters of a and 8 will be computed from Table 1. :
total cost of production is reached. ’ - :

Putting above found qn into total cost function,

4) Since profit is the difference between revenue and expences, t t .=t . -F t 2
K = TR — TC ; o si "i; o G 54 84
= M o 197 12 =1 28 16
wnCey g e e
it is calcul & 1980 36 -1 ~%6 1
e e s T = 1981 29 0 0 0
1082 63 1 163 %

1983 T2 44
: 5 0y 2 2

s, = ETEH-EL)(E 137 s =
nzis o (29.3) totals: 459 4 671 60

o Z(esTe)
>q
3o Z(TC) - lﬂo
2

ity

o, oK =5 =459/9'= 51 mu,

- (-]

ﬁ = (2 pi*csiJ/(Zt; ) = 671/60 & 11,18
< 1

This way, p = 51 | 11.18(ts)
~ n

294 holds. Since 1988 is 7 years later than the middle year 1981, ty'= T and

price estimation of given year is:
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P, o= 51 -4 1118(7) — 129 : ' 3 :
1988 ’ ) = 129 muu. (i < | 2. 9 i
. uu. (ie., monetary unit) | TC 4 & TC quC 9, s
2. Table 2 i * 1600 25 40000 1000000 625 390625
: ¢ £ 1s arranged for establishing the demand trend the . 2600 18 46800 842400 324 104976
erpriser has to face: o - 3800 12 45600 547200 144 20736
" 5300 2 10600 21200 4 16
6800 L8 54400 435200 64+ 4096
Table 2 i 8500 —13 —110500 1436500 169 28561
g By p? S, _ 9400 —14 —131600 1842400 196 38416
Ll s 8 s Mo e - 11000 —14 —154000 2156000 196 38416
253 12 —39 1521 2313441 9867 . : 14000 —8 —112000 896000 © 64 4096
246 18 __33 384813 — : e
i g 1239 1185921 —8118  2679g4 4 = 228 - S . 63000 & 419500 9176900 1786 692938
230 36 —15 6 456976 6240 1622007 = 5 :
220 49 25 50655 —3450 sumot . - :
S A & 4 16— &40 h 63000(692938) — 1786(9176900) .
12 144 20736 o5g i | F b = ~ 8949
214 72 2 4 0 30960 : 9(692938) — (1786)*
214 84 33 108; 194481 4494 94374 . 4
220 100 49 249 1185921 7062 233046 - ‘
% 2401 5764801 10780 528220 4 — 419500 . 63000 — 9)8949)
9 0 7590 111729018 —3199 1754177 : b, = e = 285 1 By = = —9,8
54177 : ] 1786 1786
2052 (11 :
RO (11172918) — 1754177 (7590) . 2. Total cost trend is,
9(1172918) — 57608100 = 223.82 1 TCn =8940 — 235 (qn—228) —9,8 (qn—22&1)2 and qn was 219,85, so
b = —3199/7500 = —042
2052 — 9 TC = 10223 mu
& S _ 1988
7590 = 0.0047
Taen, Finally, profits, with its some zeroes neglected, is estimated as
qn= 223,82 — 0.42 p + 0'0047‘[)2 .
s s B 219,65(129) — 10223 = 18112 mu.
= 223.82—0.42(129—51) ' '
T 00047 (120542 : With this point estimation, proportion of error hasn’t been com-
= 219,65 u. : sidered, If it is desired, for instance, w/70% confidency of estimation,
3. Tota _ 1 following way may be pursued:
- Total Cost trend will be computed thru Table 3 below 3
: _ 1. Firstly, standart error of price regression,
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II. Secondly, standard error of quantity regression must be com

puted:
I, Since,
(9)

i

6\& - ‘ DQ—QZP “sz‘ts

n -2

Table 4 is prepared for calculations;

Table 4
2
Fi pi
t +
e S - TAley
12 144 &
Sl e il
49 2401 0 0
J2 5184 2 142
100 10000 1 100
=5: 459 30999 o 671
v Bt m /20999 - 51(459 - 11,18(671) .
T - = . 3’55

Since t.3;8 = 1,108 price range of 1988 with 70% confidence is:

pR: 129 ¥ 1,108(3,55) — 125 upto 133

q, = 22382 0,42(125—51) + 0,0047(742) — 218,48
q, = 223,82 — 0,42(133—51) + 0,0047(822) = 291

As to the range of profits, b
K. = 218,48(125) — [8949—-235(218,48-228) —-9,8(218-,48-—22&‘-’]

This way,

= 17012 mu,

28
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'K, = 221(133) — [8949—235(221—228) —9,8(221—228°] — 19279 m.u.
That is to say, with the probability of 70%, profits of 1988 expected, at
Jeast, 17012 and 19279 m.u. at most. ;

i

‘would expand the range: q, = 208; q,= 234; K,— 16271 and Ko— 22526.]

4 2. The Case of Exponential Demand Function

8
B

‘ The general type of the functional relations between price and
_quantitiy demanded appears to be as follow:

B - abp . (I)
. where,
- g = quantity demanded
p = price of the commodity
a = maximum quantity could be cleared off the market, positive

b = price-parameter, positive and smaller than unity, 0 <b<1

_ Price and quantity are inversely related. For these exponential de-
" mand functions, lqgarithm hgs been taken first to reduce them into linear

‘ form, and then, above mentioned methods are applicable. Here, naturally,

i ; n '
. Napierian logarithms to the base e = lim (1+1/n) = 2,718...
5 n-»o ;

,' preferred . for shﬁplicity:
Ing = Ina -+ plnb (IT)
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1o Flng = nlph '+ 1nb 7 p

2, ¥ (plng) = 1nay s + Inb 3 p?

Togarithme and +hen originagl vaLlues of th
Pargmeters sought, 1ay be astablished thru the re: :

(I11)

ations stateq helow.
/El"-"- ZPE)
lna = J 22D FoU| | (Flaa)(5h)(F p) (3 plng)
w2 2P 0T 2 ek
S0 Sp2 2 (Zp)
«%. 8 = gntilna’
Same way, nY ( p1ng)~( ¥ 5)( ¥ 1ng)
Inb = = pt
.+, b = Entilnp! pZ 0" - (T 5"
So that, demand trend is Eq.(IV):
p
q = antilna’. (antilnb’) (IV)

Quantitative Example

Functional relation between price and quantity is determined as

P v ey

q '=ab . Quantities demanded at alternative prices have been listed be-
low. Total cost function is established as TC = 200 + 2q 4 0.01q2 The
following year’s price, as to an inflation approximately 40 %, is expected

to be 25 m.au.
Calculation of the profits -before taxes- wanted.

RS 7 R e R
g 815 751 721 'ep5 | 588 - 4Rg

Ing p plng p?
6.70 5 33.50 25
6.62 7 46.34 49
6.58 8 52.64 64
6.50 10 65.00 100
6.38 13 82.94 169
: 6.17 18 111.06 324

2 s= 3895 61 391.48 731

230

"
I =]

38,95(731) — 61(391,48)

lna = =89 2 '8 =— 098
6(731) — 3721 .
6(391.48) —61(38.95) —27,07 . i
Inb = = = —0.04;: b = 096
] 665 665
- Then,
q = 998(0.96)
-' 25 .
. Quantity for the following year is: q= 998(0.96) =360 —— TR=

9000 m.u.

Total Cost, TC = 200 + 2(360) 4 0.01(360%) = 2216
& Profits, K = 9000 — 2216 = 6784 m.u.

3. PROFITS ESTIMATION when DEMAND IS NORMALLY
DISTRIBUTED

Total Cost, TC = b, + biq + b,q? (I)
where,
‘= total fix costs (free from production)

q = quantity produced
biq + b,q*> = TVC (total variable costs)

letting unit variable cost '= v =b; + b,q , total cost becomes:
TC =b, + qv :

After this short introduction, various states of profits will be deter-
mined according to the following fixations:

p = 15000 m.u.; b, = 6.107; v = 9000; ie., the firm compensated
all the costs of inputs and its overheads, if it can sell 10* units (viz. 150
million m.u. of sales).

In addition, according to the estimations of the sales manager, sales
expectation, E(q), i.e., average number of units sold, 1 = 12000 units
and the probability of sales being 6000 u. either side of this is approxi-
mately 95%, ie.
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P(6000 < q < 18000) = 0.95 —> o — 3000 u
= .

and demand (sales here) is normally dlstributed

N(s = 12000; o = 3000)

as shown in Fig.1.

Fig. 1
Expected profits, E(K) = E(q) . (p-v) — b,
= 12000(15000—9000) — 60000000 = 12.000.000 m.u.
Standard deviation of profits:
a-K =o-q{p-v) = 3000(6000) — 18.000.000

So, probability distribution of profits is also known (as 108

NG =19 ¢ 1=
(#K 12_.U'K_.18)

‘as sketched in Fig. 2 below.

mu.u.):

PAEL 24T ne L S
Depending on these data and findings,

1. Probability of suffering no loss
2. Probability of prof:ts’ exceeding 107 m
232

3. Pmbabihty of suffering loss
4. Pfobability of suffering loss exceeding 15.10% m.u.
5. Probability of profits’ being 5 up to 45 million mu.u., have been

<Z<0 ]
= 05 4 0.2475 = 5%
2. P(K>107) = 05 + P[10<K<E(K)] = 05 + P [—1/ 9 <Z<0]
= 05 + 0.0442 = 0.5442

estimated below.

0—12
1. P(K>0) = 0.5 + P[O<K<E(K)] = 0.05 + P [
: 18

P(K<0) =1—17% = 25%
P(K < —15108) = 05 — P[ —15 <K <E(K)]
= 05 = Pl —1.5 £Z2<0),

= 0.5 — 0.4332 = 0.0668 = 67%0 = 0.067

5. P(5<K<45) = P[5 <EK<E(K) ] -+ P[ E(K) <K<45]

— P( —7/18 <Z<0) + P(0 <Z<33/18)

= 0.1506 + 0.4666 = 62%
Up to this point, pﬁce, unit variable cost, overhead had been accep-
ted unchanged: if they were also variable and their standard deviations
were, successively, crp;: 1200; a-v'= 900; a-b= 3(10%), then stan-

o

dard deviation of profits, subjected to combined effect of these fastors,

will also change and be calculated by Eq.(2):

2 T i
0% = \/oﬁ +ad [ + (2] +of E:tp)-rcvjl cqp, @

When the data are put into Eq.(2), new standard deviation of pro-
fltS is found as: o-K'— 18.309.833
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. Namely, standard error of profits has increased by 309833. The two
situations are compared in Tablo 5.:

Table 5. Comparison of Expected Profits, Profits Standard

Deviations, and Probabhilistic Measures

Case I Case II
Expected profits (10°m.u.) 12 12
‘Standard Error of Profits 18 18,300833
Probabilities :
1. Not to lose 756% T4 %
2. Profits exceedin 107 54,4% 04,3 %
3. Loss 25 % - 26%
4. Loss over 15.10¢ 0.0668 0.0700
9. Profits 5 to 45 million m.u. 0.62 0.6076
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OZET

Firmalarin faaliyetlerini siirdiirebilmeleri, biitiin giderlerini asacak
tutarda satiy yapmalarma bagh bulundugu herkesin malfimudur.

Gelecek kesinlikle belli olmadifindan, satiglarin bir miktar hata pa-
y1 ile tahmini isletme kararlarinda 151k tutmaktadir, Satis miktarlarinin
tahmininden sonra, ayn1 gelecek zaman periyodu icin fiyatlarm tahmini
yapilip tutarlar hesaplanabilmekte ve yine ayni déneme ait tahmini top-
lam maliyetleri gelinden ¢ikarmak suretiyle kir tahmin olunmaktadir.

Satig tahminlerinin, pazar aragtirmas:1 sonuecu tesbit olunan talep
fonksiyonlarina dayandirilma zorunlulugu bulundugundan; talebin iistel
dagilimli, normal dagiliml, egrisel dagilimli, logaritmik dagiliml, poisson
dagihimh tekdiizen dagiliml, siireksiz dagilimli vb. oldugu durumlar icin-
den, bu yazida sadece ilk ii¢ yani, 1) talebin egrisel trendli, 2) iistel fonk-

siyonlu, 3) normal dagihmh oldugu durumlarda satis ve kir tahminine
deginilmigtir.



