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Abstract. The analysis of the cost of production is a complex problem, being very useful in the
planning and control process as well as in production and sales. In this study, this was done using
three methods: accounting analysis, high-low and regression analysis that allowed cost elements to
be identified through a cost equation that can be used in planning and control analysis or in sales
activity. At the same time, the evolution of the cost elements was achieved using two estimates used
by the accounting method. The High-Low method allowed the determination of the minimum and
maximum activity level at one year's level, which was then analyzed through the company's
available activity range. The multivariate regression analysis determined the analysis of the obtained
model, being linear, thus establishing the production line.

1. INTRODUCTION

The increasing complexity of economic activity as well
as its variety are increasingly requiring an effective
management of resources. In this context, cost
management tools play an important role because they
allow costs to be aligned to the strategy of the company
[1], [2]. Because in the economic activity the behaviour
of production costs is different, managers are often put in
the position to make estimates based on past or present
information provided by financial or management
accounting, through financial reports or through
dashboard [3], [4].

The decision or the managerial act depends
increasingly on the information provided by the
financial-accounting activity, the quality and the speed
of the information, the way it is processed and
transformed into clear, pertinent and complete
information [5]. The future of a company is often
dependent on the speed with which it manages to make
decisions, respectively to adapt to the concrete
conditions existing on the market. So, most of the
informational system plays an essential role because it
allows to know the costs, how they change to the volume
of production, allowing component identification,
fluctuation observation and the successful completion of
the managerial act [6], [7].

Cost management is a widely discussed topic in the
literature as it is considered to provide support in the
decision-making process [8], [9], allows the
development of performance planning and management
systems [10], [11], advising managers on the formulation
and implementation of corporate strategy [12], [13], and
when flexible they represent a resource to create new
scenarios within the organization [14], [15]. Fixed costs,
typically linear, are those expected costs because they
are already engaged (in progress) and can not be
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changed in a short period of time [16]. Variable costs, in
turn, are fluctuating (direct material costs, direct wages,
etc.), including various aspects related to the
characteristics of manufactured products [17], [18].
Variable cost tracking is useful because it allows the
manager to know the costs which can be manipulated
and controlled [19]. In the literature, it is considered that
when fixed costs have a significant weight in total costs,
managers need to find solutions for sales growth [20].
The way of tracking the information provided by
accounting and subsequently encompassing the financial
reports is also debated by various specialists [21].

Since managers make many decisions through
production costs, precision is important because a small
distortion can have a major influence on the firm's profit
[22]-[24].

In this paper, an analysis of production costs was
made, starting from the information provided by the
accounting. The goal was to exemplify through three
different ways (accounting analysis, High-Low and
regression analysis) the calculation, estimation and cost
analysis based on the information from financial
accounting.

2. MATERIALS AND METHODS

Three methods were used to analyze production costs:
accounting analysis (AA), High-Low method (HLM)
and regression analysis (RA), starting from the idea that
small and medium enterprises do not always have
sufficient financial resources to acquire performance
software capable of providing detailed cost analyses.

The information on the production costs is in the
accounting records of any company, irrespective of its
size, it only requires processing, and i.e. their take over
from the balance of monthly checking of the accounts,



the distribution by cost types and then the summation of
The starting point was the
identification and grouping of all production costs in a
company's accounting records, according to Table 1, by

each type of cost.
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type of costs (fixed and variable).

Table 1. Correspondence costs from financial accounting into
managerial accounting.

Production costs

Accounts groups (Account)

1. Fixed costs, from which:

- Utilities (electrical energy,
water, telephone, gas energy,
etc.)

60. Stock expenditure (acc. 605);
62. Expenses with other service

provided by third parties (acc. 626).

- Services performed by third
parties (rent, maintenance and
repairs, insurance, studies and
research)

61. Expenditure related to third-
party services (acc. 611+614)

- Fixed asset depreciation
(equipment, machinery,
buildings, means of transport,
etc.)

68. Expenses, provisions and

adjustments for depreciation or loss

of value (acc. 6811)

2. Variable costs, from which:

- Consumables

60. Stock expenses (acc. 601 =
604, 608, 609)

- Assembly / processing
salaries

64. Staff costs (acc. 641-645)

The equations used was defined by (1-6):

PC=FC +VC (1)
FC=U+TPS + FA (2)
VC=M+S (3)
EPC =CV/ (4)
EC = (MAC - MC)/(MaxQ — MinQ) (5)
TC=FC + (UVC x Q) (6)

Where: PC - production cost; FC - fixed cost; VC -
variable cost; U — utilities; TPC - third party services;
FA - fixed assets; M — materials; S — salary; EPC -
estimated poor cost; CV - cost variation; AV — activity
variation; EC - estimated cost; MAC - maximum activity
costs; MC - minimum costs; MaxQ - maximum quantity;
MinQ - minimum quantity; TC - total cost; UVC - unit
variable cost; Q — quantity.

The AA is based on the use of the professional
judgment of the analyst and involves the grouping of
costs in fixed and variable, and then the establishment of
the unitary cost of the activity. This analysis seeks to
know: what are the possible variations, in the unit cost of
production, when changing the quantity produced. The
way in which the calculations were made are presented
in Table 2, using the month of May as the reference
month.

Because of the complex nature of these costs,
sometimes the assignment is difficult, therefore two
estimates for accounting analysis were used in this study:

The first estimate involves the delimitation of the
production costs in fixed and variable ones, considering
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that the specificity of the activity allows their clear
delimitation (Table 3).

Table 2. Production costs related to May [RON].

Cost elements Value

Quantity 1,950
Production costs, from which:

- Consumables (C) 115,900
- Assembly / processing salaries (AS) 83,100
- Utilities (U) 7,100
- Services performed by third parties (SPTP) 18,000
- Fixed asset depreciation (FAD) 50,900
Total 275,000

The second estimate of fixed and variable production
costs takes into account that some of the utility costs
change with the volume of production and therefore
cannot be considered totally fixed, the appreciation being
50% fixed and 50% as variables (Table 4).

After identifying costs by cost type for each month,
the data was centralized to analyze: fluctuations that
exist from one month to the next at fixed cost, variable
cost and total cost, physical output level (quantitative)
and fixed unit costs and variables. It was considered that
the company's business is not constant, with some
changes from one month to the next. Subsequently data
was centralized at the level of a calendar year.

It was considered that the analyzed activity evolved
linearly over twelve months and what is outside this
behavior is an exception that needs to be identified and
analyzed separately.

The HLM was used to see the variation of production
cost components (fixed and variable) and their level at
various work volume changes. The High-Low method
allows us to observe the maximum and minimum points,
that is, the maximum and minimum level of activity
performed. Starting from (4) we obtained (5), which
allows us to determine the high and low cost variables
through the High-Low method.

The RA was based on the following assumptions: the
independent variable is quantitative or dichotomic (in
this variable study is the quantity of products obtained in
one year); the variable is measured without error; the
independent variable has a nonzero variant; there is no
multicollinearity; the mean value of the variable e (error)
is zero for any set of values of the independent variables;
each independent variable is uncorrelated with the
variable ¢g; the variant of € is constant-homoscedasticity;
for any two observations, the errors are uncorrelated; for
any values of the independent variables, € is normally
distributed.

Taking (x;, Y;), as a set of data, it results a function f:
R — R. The variable € was defined by (7):

g=Yi-f(x)=vi-vi (7

Where: i =1 + m, m, is called the residual variable, and
the values of this variable are called residual values.

To solve it, we need the absolute value of the residual
values, but to work with expressions we use their
squares. The sum of squares of residual values is called



ANNALS OF THE UNIVERSITY OF ORADEA
Fascicle of Management and Technological Engineering
ISSUE #1, MAY 2018, http://www.imtuoradea.ro/auo.fmte/

the residual quadratic sum. By replacing "y" with its
value, the relationship becomes (8):
2 (yi - a - bxj) 2 = minimum (8)

Deriving in relation to "a" and "b" by canceling the
partial derivatives, the system of normal equations is
obtained (9-10):

na + b Xx; = Xy;j (9)

aXx;tbXx;= 2XiYi (10)

Where: n - the number of units observed, ie the number
of pairs (x, y).

It follows that y = a + bx, which means that the
regression right passes through the mean point (x, y). By
solving the system of normal equations, parameters “a”
and “b” are obtained. The coefficient a, which can take
both positive and negative values, is ordered at origin,
that is, the value of y when x is equal to zero. The
coefficient b is referred to as the regression coefficient
which shows the extent to which the dependent
characteristic varies when the independent feature
changes with a unit.

3. RESULTS AND DISCUSSION

Through the AA, fixed costs (FC) and variable costs
(VC) were calculated using the two estimates (cases A
and B), which are presented in Table 3.

Table 3. Estimated production costs for May through
accounting analysis [RON].

Cost Case A|Case B Cost Case A| Case B
elements elements

1. FC 76,000] 72,450 2.VC 199,000[202,550

- U 7,100 3,550} U - 3,550

- SPTP 18,000 18,000 C 115,900/ 115,900

- AS 83,100/ 83,100

- FAD 50,900] 50,900} Q 1,950 1,950

Unit variable cost| 102.05 103.87|

Table 4. Distribution of monthly production costs [RON].

uantit Case A Case B
Month Q[Pcs.]y FC | vC | FC | VC
January 800 |76,000| 104,000 | 72,450 | 107,550
February | 1,100 |76,000| 114,000 | 72,450 | 117,550
March 1,250 | 76,000 | 134,000 | 72,450 | 137,550
April 1,650 |76,000| 169,000 | 72,450 | 172,550
May 1,950 | 76,000 | 199,000 | 72,450 | 202,550
June 2,250 | 76,000 | 209,000 | 72,450 | 212,550
July 2,900 | 76,000 | 339,000 | 72,450 | 342,550
[ August 2,750 |76,000 | 299,000 | 72,450 | 302,550
September| 2,450 | 76,000 | 224,000 | 72,450 | 227,550
October 1,200 | 76,000 | 132,000 | 72,450 | 135,550
November| 1,000 |76,000| 104,000 | 72,450 | 107,550
December | 500 |[76,000| 74,000 |72,450| 77,550
Total 20,000 |912,000{2,101,000|869,400]2,143,600
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From the analysis of Tables 3 it can be noticed that
the different estimation of a cost of production
component (utilities) led to the obtaining of different
values of the unitary and total variable cost and of the
total fixed cost.

The process used for May continued for all the months of
the year, thus obtaining a monthly cost of production, as shown
in Table 4.

The evolution of fixed and variable costs using the
two estimates at the level of the 12 months is shown in
Fig. 1 and Fig. 2.
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Fig. 1. Evolution of the Fixed costs
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Fig. 2. Evolution of the Variable costs

From the analysis of Fig. 1 and Fig. 2 it can be noticed
that the evolution of the fixed and variable costs at the
level of the two production cost estimates (Cases A and
B) is slightly modified. The evolution of fixed and
variable costs per unit using the two estimates at the
level of the 12 months is presented in Fig. 3:
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Fig. 3. Evolution of the Fixed costs per unit
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Fig. 4. Evolution of the Variable costs per unit

The AA allows us to observe the minimum level of
unitary cost versus the physical volume of production
(Fig. 4).

From the AA using the two estimates presented in
Fig. 5 we can see that the evolution of the unitary cost
variables, according to the quantity shows a small
difference between the two estimates (Cases A and B).
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Fig. 5. Evolution of the unit variable costs according to the
quantity

Since the distribution of total costs in fixed and
variable is sometimes subjective on the one hand due to
their variation over time and, on the other hand, due to
the way these costs are accepted or understood, the use
of this method does not always provide us with surety
about costing.

Using the HLM, it was possible to estimate the level
of the variables in the production cost component to the
lowest level activity (LLA) or the highest level of
activity (HLM), as shown in Table 5.

Table 5. Estimated High-Low method [RON]

Indicators | LLA HLA
Total cost 131,208.33 396,208.33
Variable cost estimate 55,208.33 320,208.33
Fixed Cost Estimate 76,000 76,000

The HLM is useful after the managers have set the
possible production range that can be achieved taking
into account the production capacity. According to the
example taken in the study, if at 50% we are profit and
not loss and this means producing 500 pieces using a
production range between 500-3,200 pieces, it means we

have 100% at maximum. Through this analysis we can
delimit both the degree of loading and the monthly
production capacity recorded at the entity level, ie the
position against the minimum or the maximum taking
into account the technical level, as well as the minimum
acceptable quantities for the company to make profit.

For the RA, the following variables listed in Table 6
were taken into account.

Table 6. Annual state

Quantity| Total cost production

Month b6 [RON]
January 800 180,000
February 1,100 190,000
March 1,250 210,000
April 1,650 245,000
May 1,950 275,000
June 2,250 285,000
July 2,900 415,000
August 2,750 375,000
September 2,450 300,000
October 1,200 208,000
November 1,000 180,000
December 500 150,000

Table 7 presents statistical
through regression analysis.

indicators computed

Table 7. Statistical indicators

Statistic Value
Multiple R 0.97
Multiple R? 0.95
Adjusted R? 0.94
F(1,10) 179.93
p 1.02x107
Std.Err. of Estimate 19,735.39

The RA led to the identification of unit variable cost
and total fixed cost when the total cost of production and
the quantity for each month of the year are known, as
shown in Table 8.

Table 8. Regression analysis

N=12 B
Intercept (a) | 85,930.01
Quantity (b) | 100.09

From the analysis of Table 8 we can see the value of
the regression analysis for the fixed cost and for the
unitary cost.

Following the calculations of the total fixed cost and
the unitary cost of each of the 3 methods taken in the
study, the equation of production cost was obtained, as
shown in Table 9:

Table 9. Equation of production cost

Methods | General equation |Equation of production cost

AA (Case A) Cp=76,000 +106.11 x Q

AA (Case B) Cp = 72,450 + 108.26 x Q

Cp=CF+CvyxQ

HLM Cp = 76,000 + 110.41 x Q

RA Cp = 85,930.01 + 100.09 x Q
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For each total value of your monthly (Q) production,
the total cost of production also recorded a different
value. The unitary variable cost, using the AA, was
obtained by means of the simple arithmetic mean, both
for case A and case B. The unit-variable cost of HLM
was obtained by reporting the total variable cost to the
quantity (min. or max.) and the RA mathematically
calculated this cost based on the monthly quantity and
total cost of production. Analysing the four equations
there are some differences from the initial situation,
which are presented in Table 10.

Table 10. Comparison between the initial cost of production
and the values obtained by using the methods [RON]

Dif. Dif.
Month( CTPI CTPACA CTPACA CTPACB CTPACB
0 1 2 3=2-1 4 5=4-1
01 180,000] 160,888.88]-19,111.12]  159,060.08| -20,939.92
02 190,000 192,722.21) 2,722.21) 191,538.86] 1,538.86
03 210,000] 208,638.88] -1,361.13] 207,778.25 -2,221.75
04 245,000 251,083.32] 6,083.32 251,083.29 6,083.29
05 275,000 282,916.65 7,916.65 283,562.07 8,562.07
06 285,0000 314,749.98 29,749.98  316,040.85 31,040.85
07 415,000 383,722.19 -31,277.81]  386,411.54 -28,588.46]
08 375,0000 367,805.53 -7,194.48 370,172.15 -4,827.85
09 300,000 335,972.20| 35,972.20  337,693.37 37,693.37|
10 208,0000 203,333.32| -4,666.68  202,365.12] -5,634.88
11 180,000 182,111.10, 2,111.10  180,712.60 712.60
12 150,000 129,055.55| -20,944.45  126,581.30 -23,418.70
Total | 3,013,000 3,012,999.78 -0.22] 3,012,999.48 -0.52
Month| CTPMHL | Dif. CTPMHL CTPAR Dif. CTPAR
0 6 7=6-1 8 9=8-1
01 164,328.00 -15,672.00]  166,002.01 -13,997.99
02 197,451.00 7,451.00  196,029.01 6,029.01
03 214,012.50 4,012.50]  211,042.51 1,042.51
04 258,176.50 13,176.50]  251,078.51 6,078.51
05 291,299.50 16,299.50  281,105.5]] 6,105.51
06 324,422.50 39,422.50  311,132.5] 6,132.51
07 396,189.00 -18,811.00]  376,191.01 -38,808.99
08 379,627.50 4,627.50] 361,177.5]] -13,822.49
09 346,504.50 46,504.50]  331,150.5 31,150.51]
10 208,492.00 492.00  206,038.01 -1,961.99
11 186,410.00 641,000  186,020.01] 6,020.01
12 131,205.00 -18,795.00]  135,975.0 -14,024.99
Total | 3,098,118.00 85,118.00] 3,012,942.12 -57.88]

CTPI - total initial production cost; CTPACA - total cost of production
obtained through the accounting analysis variant (a); CTPACB - total
cost of production obtained through the accounting analysis variant (b);
CTPMHL - total cost of production obtained by the High-Low method;

CTPAR - total production cost obtained by regression analysis.

Table 10 shows that the total differences recorded for
the accounting analysis (Cases A and B) per total year
are very small (to be neglected), which are followed (as
order of magnitude) by the RA. HLA does not help us
estimate the cost of production because the difference is
very high. The strong point of the RA is that this and if it
is not known, the values of the total fixed and unitary
cost can establish the equation of the total cost of
production, thus establishing the relationship between
the fixed cost, the variable cost and the quantity, very
useful for managers in the decision-making process as it
allows the sale price to be determined and participation
in negotiations with potential customers before the
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production is in stock, meaning to know in detail all the
cost elements.

4. CONCLUSIONS

The AA made it possible to know the production costs
and their evolution. This analysis is useful for managers
in small and medium businesses because it allows to
determine the quantity of products that can be produced
at the lowest cost and to adapt it to the economic
conditions existing on the market. Using billboards that
take account of accounting information, managers can
get to know these production costs and track them both
on a total and per product basis. Thus, they can establish
or adjust their production volume and, implicitly, the
sales price in terms of profitability, taking into account
the production costs, the changes that occur at the cost
level of both the material component and the wage
component.

HLM is useful because it allows managers to know
where the costs are high and small, and by delimiting a
possible production range, depending on the capacity of
the firm, to know the variance of these costs within that
range. It is an analysis of the past but which provides
enough information, ie it signals the levels of activity
that have been recorded and what influences they have
determined at each cost level. Future decisions can be
improved by knowing the past, the disturbing factors and
the concrete production possibilities.

The strong point of the RA is that this analysis can
also be performed when the values of the fixed and total
fixed cost are not known. Starting from the total
production cost of the previous year and from the
production quantity and considering that next year the
activity will remain at least constant, the equation of the
total production cost can determined. By establishing the
link between the fixed cost, variable cost and quantity,
this will help managers in the decision making process,
while allowing cost planning and control.

Because often the costs of tracking and calculating
the cost elements required for an analysis involve
additional costs, and firms are often required to make
cost cuts, using this comparative analysis companies can
calculate and observe differences in production cost as a
result of changes in the quantity produced. Although the
analysis has taken into account only the production costs
(without general administrative costs), we consider that
the analysis is useful because it allows the delimitation
of those costs that represent the largest share in the total
cost.
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