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Abstract: In the current economic context, the importance of the sales
turnover measure has increased considerably, given the difficulties
associated with the increase of the market share and with getting new
clients. In what follows we will try to analyze the complex relation between
the evolution of price and the evolution of the quantities sold and its impact
upon the evolution of the sales. This relation is complex since the two
factors are interdependent, which means that one cannot plan a significant
intervention upon one of the fore-mentioned factors without considering
the impact upon the other factor or the response of the other factor to the
planned intervention. We will use indexes to describe this correlation, as
indexes offer the possibility to forecast the desired level of sales turnover,
to indicate the possible limits of evolution for quantity, inflation rate and
other measures.
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1. INTRODUCTION

Usually, the sales turnover can be expressed as the product between quantity (q)
and price (p, the selling price net of value added tax). The quantity represents usually
the number of units sold (how many units of product the company has sold), but
sometimes it can also stand for the quantity sold (for example, kilograms or tons of
paint sold). The price is expressed in lei per unit sold or in lei per unit measure of sales
(lei per kilogram, for example). When the company produces and or sells several types
of products, the overall sales turnover (ST) can be expressed as:

n

ST = Z qipi
i=1
Where:

¢;— the number of units sold/the quantity sold of product i;
p; — the selling price of product i, net of value added tax (VAT).

The study of the evolution of sales turnover can be made either by external
clients, which may be interested in investing/cooperating with the respective company
or for managerial purposes (to find out why the results set through the 2010 strategy
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differed from the actual results obtained in 2010 and to identify the factors and causes
for underachieving or overachieving). Sometimes, even overachieving is dangerous,
especially if it stresses the resources and troubles the basic equilibrium at the company
level.

The use of indexes in the prospective analysis of the sales turnover offers some

important advantages such as:

» The reference value of any index is equal to one, which makes easy to
understand both the upwards evolutions (represented by an index with a value
higher than one) as well as the downwards evolutions (represented by an index
with a value less than one);

» The use of indexes allows for the concurrent analysis of the modification
intervened in the level of the factors who influence the evolution of sales
turnover, even if we are still determining the contribution of a specific factor
(quantity, price or other) at a time;

» The quantitative factor of evolution, represented by its index of evolution
stands for a multiplier/demultiplicator of the action induced by the qualitative
factor;

The use of indexes allows the management to perform simulations regarding

possible evolutions of the sales turnover and the specific contribution of each factor
(quantity, price or other).

2. OBJECTIVES

The index analysis of sales turnover is a technique that allows in-depth insights
upon the evolution of sales turnover and it can be used both for the retrospective
analysis as well as for prospective studies regarding the ways and limits of evolution of
the two factors, respectively quantity and price of different products. For the purpose of
our analysis we are using the index of quantities (Iq), the index of prices (Ip), the index
of value (Iv — the same with the index of sales) and the inflation index (I;,).

The technique is based on the chain substitution method, studying the influence
of each factor at a time, but compared to the traditional approach has the advantage of
considering the evolution of quantity when studying the contribution of price. When
studying the influence of the price modification the model relates to the base level of
sales, revealing the evolution of quantities as well as the contribution of the evolution of
prices.

The index of quantities expresses the evolution of quantities and acts like a
multiplier/demultiplicator of the evolution of prices. Nevertheless, the evolution of
quantities cannot reverse/overthrow the evolution induced by the prices, as shown by
the relation no. 4 below.

3. METHODOLOGY

The overall evolution of the sales turnover can be explained by the mean of the
influences exerted by the number of units sold (g;) and of the selling price (p;),
according to the following system of factors (see figure 1 below):
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A qi
AST Index of inflation
A pi The  company
efforts to
The influence of non- improve quality

inflationary factors
The evolution of
demand for
company products
Figure no. 1. The system of factors that explain the evolution of sales
turnover
In order to exemplify the methodology we are using the data from table no.l1
regarding the ALFA Company, which activates in the retail sector and sells 3 products,
respectively A, B and C.
Table no. 1. The prospective evolution of ALFA sales 2012/2011

Products The quantities sold The selling prices, net of VAT
2011 2012 (forecast) 2011 2012 (forecast)

A 13.000 14.000 7,8 8,2

B 11.000 12.500 6,7 7,2

C 15.000 13.800 5,5 52

The inflation rate is supposed to be 3% for the period.
The analysis of the sales turnover will start with establishing the evolution of
the total sales turnover:

n n
AST = ST, — STy = Z qiPit —z GioPio = 276.560 — 257.600 = 18.960 lei
. ST1j;7}(,

i=1
AST
S—Tox 100 = o X 100 = Igr — 100 = 7,36%

AST% =

Where:

¢io — the number of units (or the quantity) sold from the product i during the
base period.

pio— the selling price of the product i during the base period,;

STy = Y11 qioPio — the base level of the sales turnover;

ST, = Y-, qi1Pi1 — the effective/forecasted level of the sales turnover;

Isr — the index of sales turnover (index of value).

This means that based on the market studies the company forecast an increase
of 18.960 lei, or 7,36% in its sales from 2012 compared to 2011.

This evolution can be corrected (determining the real terms increase or
decrease) taking into account the evolution of the general consumer prices, with the
index of external consumer goods’ prices (/ep).

I
A ST%,oq1 torms = <IS—T - 1> x 100 = 4,23%

ep
Where:
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- Igr— the index of value, or the index of sales turnover;
- Iep —the index of external prices (the index of inflation).
In our case the real terms (non-inflationary) increase in the level of sales
turnover is 4,23%, lower than the nominal terms increase of 7,36%.
We can notice that a company registers a real increase of its sales turnover if the index
of the nominal sales is higher than the index of the inflation (/v > Iep).
The contribution of the evolution of the quantities sold can be expressed as follows:

qi1Pio
a. AgT qulpzo quopzo —quol’m( f=1 T 1) =
l 1 qioPio

= STo(1, — 1) = 257600(1 0436 — 1) = 11250 lei (D
Where:

Iq — the index of quantity sold, or

n . .
Iq — Z;:l qi1Pio — 1,0436

i=14i1Pio

Another development of the relation (1) can be:

n n n

A= Z qi1Pio — Z JioPio = Z(CIu = qio)DPio (2)
i1 =1 =1

If the company wants to get an increase in its sales turnover it has to get a
bigger than one index of the quantities (Iq > 1), which can be obtained by selling more
of each and every product of the company, conditioned by maintaining the prices at the
base level (keeping at least the level p; of the price). A possibility of increasing the
sales turnover can result even if the company sells more out of some products and less
from other products, but the overall increase is bigger than the overall decrease:

m h
Z Aqi14+DPi0 > Z Agiy-pio
i=1 i=1

Where:

- Agj14 - the increase in quantity sold for certain products;

- Dip - the price from the previous period of the products that register an increase
of the quantity sold;

- Aqg;;_- the decrease in the quantity sold for the other products;

- Pjo - the price from the previous period of the products that register a decrease
of the quantity sold.

In our example, if the company wants to ensure an increase of 11.250 lei of its
sales it needs to secure a 4,36% increase in the quantities sold. Based on the company
market studies, the increase is possible to obtain by securing an increase in units sold
for products A and B which will more than compensate the decrease of units sold from
product C.

In fact the increase in quantities sold of products A and B amounted to +17.850
lei, which more than compensated the — 6.600 lei decrease due to product C.

The inﬂuence of the evolution of the prices can be expressed as follows:

n
qi1bix
b. A?T Z qi1Pi1 — Z qi1Pio = Z qllPlO( L ) = Z qi1Pio Up — 1)
1 1 4i1Pio =~

()
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The relation no.3 shows that in order to get a higher sales turnover, the
company must have a greater than one index of the company prices (the average price
of the company has to increase). The prices of the company should increase as a result
of promoting new, better quality products, which should offer increased functionality,
lower power consumption, or using eco-friendly materials or technology for their
production.

The previous relation can also be developed as follows:

n n n
p _ Yic19i1Pin  Li=19i1Pir _
Asr= ) QuPi1 — ) qu1Pio = ) GioPio | on ~3m =
P = pr i=1qioDio i=1qioDio
= ST,(Iv—1q) = STy(Iqg X Ip —1q) = STy X Iq(Ip — 1) (4)
= 257600 x 1,0436 x 0,0286 = 7.710 lei
Where:
Iv — the index of value, or the index of sales turnover,
n . .
Iv = M =1,0736; Iv = Iq X Ip
2i=19i0Pio
The relation no.4 offers another perspective about the influence of the prices upon the
evolution of the sales turnover; respectively the prices have a positive contribution to
the evolution of sales turnover if the index of value (actually the index of sales
turnover) is higher than the index of quantities or if the index of prices is higher than
one.

The index of quantities cannot overthrow the positive influence of prices (if the
prices increase, the sales turnover will increase), because the index cannot have
negative values. Rather, the index of quantities acts like a multiplier/demultiplicator of
the evolution induced by the prices; when the quantities have a positive influence (their
index is higher than one) they will amplify the increase offered by the higher prices.
When the quantities will register a decrease, they will reduce the increase given by the
increase in prices. In our example, the increase in prices of 2,86% (an index of prices of
1,02868) was multiplied by the positive evolution in quantities (an index of 1,0436),
leading to a 2,99% increase in sales turnover due to prices.

We can further analyze the influence of the prices upon the sales turnover if we
segregate the influence of the inflation from the influence of the non-inflationary
factors, such as the evolution of the demand for the company products, the efforts of
improving the quality of products or of offering better after sale service and
maintenance.

The influence of the inflation can be expressed as follows (by the mean of external
prices index Iep):

bl. A= Z qi1Pio X Iep — Z qi1Pio = Z qi1Pio ep — 1) (5)

We can notlce that an index of external prlces higher than one (lep > 1) will
determine an increase of the sales turnover, all other factors kept constant.
Also, here we can express the relation as follows (having in mind the correlation
between the evolution of quantities and the evolution of prices):
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n
qi1Pio Xiz1 9ubio
quo lo< S x lep — S l>=zqi0pzo><lq(lep—1)=
i=1

=1 qioPio i=1 9ioPio -
= STy X Iq(lep — 1) = 257600 x 1,0436 x 0,03 (6)
= 8064,94 lei

The relation no. 6 is similar in meaning and interpretation with the relation no.
4. It shows that an increase in the general level of consumer prices (a positive index of
inflation) will normally lead to an increase in the sales turnover. This increase can be
multiplied by a favorable evolution of quantities (an index of quantities higher than
one). The difference is represented by the fact that inflation offers only a premise for
the increase in sales turnover, which can become a certainty only if the company
succeeds to take to right measures and actions in order to capitalize the contribution of
inflation. Of course, the efforts of the company are influenced by external factors such
as the elasticity of the demand and the level of competition in the sector.
In our example, the inflation offers the company a potential of increasing the sales
turnover equal to 8064 lei, respectively a growth of 3,13%. The growth potential was
amplified by the positive evolution of the quantities sold, which registered an index of
1,0436.
Next, we want to find out if the company succeeds to capitalize on the impulse given by
the increase in the inflation rate, calculating the influence of non-inflationary factors.
The influence of the non-inflationary factors (such as the efforts of the company to
improve quality and the evolution of the demand for the company products) can be
expressed as such:

b.2. Aponimftationary Z‘hﬂ?u qulploxlep qulplo (Ip — Iep)

Where:

Ip — the index of company prices;

Iep — the index of external prices (the index of inflation).

We can notice that the non-inflationary factors can contribute to the increase of
the company sales turnover if the index of company prices is bigger than the index of
inflation (for example if the prices of the company increased by 15% when the rate of
inflation was of 10%). Such an evolution can be explained by either an increase in the
demand for the company products or by the result of offering better quality products.

The relation can be further expressed, if we take into consideration the
interaction between the evolution of the quantities sold and the evolution of the prices:

Apon-inflationary Z qi1Pi1 — Z Qi1Pio X lep = Z GioPio (Iv — 1q X Iep)

Since the mdex of value (the mdex of sales turnover) can be expressed as a
product between the index of quantities sold and the index of company prices (Iv =
Iq X Ip), we can rewrite the precedent relation:

pggninftationary - quoplo (lv—1q x Iep) = STy x IgIp — lep) ~ (7)

257600 1,0436(1,0286 — 1,03) = —354 lei.
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The relation (7) shows actually that a favorable evolution of the company prices
(an index of company prices higher than the index of inflation) can be amplified should
the index of quantities is higher than one or reduced if the quantities sold are reduced.

In our case, due to the fact that the company price index is lower than the
inflation index (the prices of the company products registered a smaller increase
compared to the general level of consumer prices). This evolution can be explained by
the intense competition in the market of product C and the company has to take the
appropriate measures (in what concerns marketing, promoting, commercial credit
terms, price policy) in order to ensure an increase in sales. It is also possible that
product C is heading toward the end of its life cycle and the company should develop
plans for replacing/improving. Based on the evolutions determined for our company we
can draw the diagram of sales 2012/2011 (see figure 2 below).

Potential ST in 2012,

ST from 2011 Real ST from 2012 With inflation:
257.600 lei 276.560 lei 276.914 lei
| | ; >
Y Y Evolution
. . ] Missed potential of sales
Effective , sales increase 2012/2011: of sales increase: 2012/2011
18.960 lei 354 e

v

Potential increase in sales turnover 2012/2011: 19.314 lei

Figure no. 2. The diagram of the evolution of sales 2012/2011
Should the company managed to capitalize on the impulse offered by inflation, the
diagram would have looked like in figure no. 3.

ST from 2011 Potential increase of ST Real ST from 2012:

257.600 lei in 2012, with inflation: 276.914 lei
77K RAN 1ai

[ i g

Y Evolution

Sales increase due to capitalization of Sales increase due to of  sales
inflation impulse: 18.960 lei successful ~ company 2012/2011
actions: 354 lei

v

Overall increase in sales turnover 2012/2011: 19.314 lei

Figure no. 3. Alternative evolution of sales turnover

ISSN 1223-365X



200 ANNALS OF THE UNIVERSITY OF CRAIOVA ECONOMIC SCIENCES Year XXXXI No . 39 2011

4. THE CORRELATION WITH THE COMMERCIAL CREDIT POLICY

Often the companies have to offer discounts in order to increase their sold
quantities (leading to a higher than one index of quantity), causing in turn diminished
prices (a less than one index of prices). The reason for this kind of action is the better
use of the installed production or sale capacity, as the managers know that they can
reduce the fixed cost component of the unit cost (and hence reduce the unit cost) by
selling more units and making better use of the existing assets. Normally, this should be
part of the commercial credit policy, which entails the sustainable increase in company
profits, ensuring a proper use of the company productive assets as well as good
relations with the company clients.

We have seen that the index of sales turnover (or index of value) can be
expressed as the product between the index of quantities and the index of prices:

Iv=1IqxIp
The idea is to have the increase in quantity sold more than compensating the decrease in

the price level (Ig X Ip > 1). The situation can be represented as in figure no. 4
below.

A\ Costs of production Total variable cost

Evolution of unit

Tdtal fixed costs of . .
Increase in units sold

prpduction due to discounts J
I ”
| |
: Maximulln
Actual.npmber of production capacity
unlt# sold (Qonss) ‘ Units sold (q)
i
| I >

Figure no. 4. Correlation of price and quantity under production restrictions
For example, the company may offer a discount of 4% (from 10 lei to 9,6 lei) as
part of its commercial credit policy with the purpose of obtaining a 10% increase in
sales turnover. The managers count on the combined effect of quantity and price to
obtain the envisioned increase in sales. The quantity sold will increase by 15% (for
example from 10.000 units to 11.500 units), more than offsetting the decrease in price.
The sales turnover will increase by 10,4% (from 100.000 lei to 110.400 lei.
The evolution of the profit will depend on the influence exerted by the 15%
increase in the quantities sold upon the fixed cost component of the unit cost.
If the company is in a situation similar to that described in figure no. 3 the increase in
the quantities sold will produce a significant reduction in the level of the unit cost (via
the fixed cost component) which may lead to the preservation of the previous profit
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margin. The profit margin may even decrease but the company profit still grows as the
index of quantities compensates the slightly lower margin.

If the company operates near the maximum production capacity it has to be
more careful when granting discounts, as the reduction in prices (an index of prices
lower than one) cannot be easily offset by a significant increase in the quantity sold. For
instance, a 2% price discount will have to be compensated by a minimum 2,04%
increase in the quantities sold. The profit will also increase more difficultly as the
margin is likely to decrease.

5. CONCLUSIONS

The use of indexes in the analysis of the sales turnover evolution offers
interesting approaches to the managerial action in order to reach the planned level of
company sales. The indexes are important since they allow us to make good use of the
statistical instruments such as the complement against one; respectively what decrease
can a factor sustain if we increase the other factor (factors) by 20% for example. In the
same time, the index method always refers to the base level of sales turnover, allowing
us to evaluate the modification induced by the contributing factors.

Often, when a company plans to increase its number of units sold it has to take
into consideration the effect of this action upon the prices, which tend to decrease as a
result of granting discounts and other sale or after service facilities. The model allows
us to study the correlated evolution of quantity-oriented actions and of price-oriented
actions and even to take inflation into consideration such as we can observe and
manage the overall real increase of sales turnover.

The use of indexes allows simulations and different scenarios that can lead to
the attainment of the planned evolution of sales turnover according to the concurrent
modification of quantity, price, inflation rate and non-inflationary factors.

REFERENCES
1. Chen, C.H. and Lu, Optimum profit model based on order quantity,
C.L. product price and process quality level, Expert

Systems with Applications, Vol. 38, Issue 6, June
2011, pp. 7886-7893;

2. Dinca M., Dinca G. Using indexes in the models of analysis of the
company profit, Bulletin of the Transilvania University
of Brasov, B3 series, 2007, Vol 14 (49), ISSN 1223-
964X

3. Dinca M., Dinca G. Models of analysis of the company expenses using
indexes, Review of Management and economical
engineering, Special issue, Vol.6, no.5, 2007, ISSN

1583-624X;
4. Dincd, M., Dinca, Finance, currency and credit, The Transilvania
G., Botis, S. University Publishing House, Brasov, 2006;
5. Kelly, David, L. Price and quantity regulation in general equilibrium,
Journal of Economic Theory no. 125, p. 36-60, 2005;
6. Krysiak, Frank, C. Prices vs. quantities: the effects on technology choice,

Journal of Public Economics, Vol. 92, Issues 5-6, June
2008, pp. 1275-1287,

ISSN 1223-365X



202 ANNALS OF THE UNIVERSITY OF CRAIOVA ECONOMIC SCIENCES Year XXXXI No . 39 2011

7. Paxson, D. and
Pinto, H.

8. Pizer, William, A.

9. Radu F., Buse, L.,
Dinca, M. and
Siminicd, M.

10. Valceanu, Gh.,
Robu, V., Georgescu,
N.

11. Vasilescu, Gh.,
Niculescu, 1., Wagner,
Fl., Zaharia, O.

12. Weitzman, M.L.

Rivalry under price and quantity uncertainty, Review
of Financial Economics, Vol. 14, Issues 3-4, pp. 209-
224,2005;

Combining price and quantity controls to mitigate
global climate change, Journal of Public Economics,
Vol. 85, Issue 3, Sept. 2002, pp. 409-434

The economical and financial analysis of the company,
Scrisul Romanesc Publishing House, Craiova, 2001;
The economical and financial analysis, The
Economical Publishing House, Bucharest, 2004;

The economical and statistical analysis in the industry
sector, The Didactica and Pedagogica Publishing
House, Bucharest, 1997

Prices vs. quantities, Review of Economic Studies no.
41, pp. 477, 1974

ISSN 1223-365X



