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Abstract: The effective capacity of the informations extracted from accounting, to represent the
financial position of an economic entity, gives future or not to the current activity conducted in that entity.
Therefore the major interest in establishing the economic performances of an entity is the reability of the
information. Thus, looking from an objective prespective, the persoective of mathematics, we can accord a
high degree of confidence of the information taken into account. This paper is intended to obtain a valid
result, that shoud fit in the threshold value used in the ANOVA parametric method to determine a standard
cost over a period of time. Capitalizing on information obtained from registrations give certainty to both
management accounting as well as those of financial accounting.
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1. Introduction

Starting from the necessity of calculating and determining a standard production
cost on the basis of which records will be recorded in the accounting and financial and
accounting data will be established as a source of information used in the decision-making
process, this paper wishes to choose a standard cost for a product made in an economic
entity in the large-scale wood-cell manufacturing industry. The standard cost is calculated
using the ANOV A parametric method, the dispersion analysis method, for a predetermined
time period.

In our scientific research we chose for the analysis of the opportunity and
effectiveness of determining the standard cost through the ANOVA method, taking into
account the following considerations:

a) Thetype of organization of the economic entity;

b) Cost elementsthat can be incorporated into the unit cost of the product;

c) Stepsof the production process,

d) Production volume and production organization;

€) Selection of the distribution base for indirect costs and alocation of indirect costs
by activities;

f) Determining the cost of production as a sum of direct costs and indirect costs;

g) Correlation of Cost Elements in Management Accounting and Financid

Accounting.

It is thus desirable to establish a rea standard cost that leads to a real financial
accounting result that can provide summary information for the management of the
economic entity.

2. Scientific resear ch methodology

Parametric methods applied especially in statistics succeed successfully in
economics or accounting, and the results obtained have a consistent and viable relevance.
The methodology of scientific research in this paper is based on the direct observation of
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the reality, of the data provided by the production centres. Data collection is a
representative sample type, where the sample type represented by the four production
sections differs from the other production sections by the volume of activity volume.

In the present case, by the ANOV A method, the single-factorial dispersion anaysis
determines the degree of significance of the differences between the independent and
dependent variables. A first step in the application of the parametric methods in this paper
is the qualitative scientific research necessary for the understanding and interpretation of
the data to be analyzed.

The focus on applied research is justified by the desire to find the most efficient
solution for calculating the cost of production as a benchmark of records in management
accounts. Descriptive scientific research allows correlation of data already obtained from
production activity with data used in statistics.

By combining applied and descriptive qualitative research with quantitative
research, it is desirable to find a practical model as a source of information in management
accounting.

3. Using the single-factorial dispersion ANOVA method to determine the
standard production cost
3.1. Stagestaken in the scientific resear ch
In order to carry out the scientific approach, the following stages were necessary:
a) The determination the information to be analyzed
This step of determinate of the information to be analyzed was based on the
consideration listed above. From the multitude of information provided in the production
process through the management accounting, the information that is connected and leads to
the accomplishment of the purpose of the work is kept as follows:
The economic entity is organized in several production sections, of which 4
sections produce the largest volume of the analyzed product, namely: Italian
style corner sofa bed;
The production flow isweekly, by lot;
The reference period is January 2017, the month in which 5 lots are
obtained: Lot 700, 701, 702, 703, 704.
b) Choosing parametric method
The single-factorial dispersion ANOVA method uses independent and dependent
variables, and will establish the correlation between them.
b.1. Defining information: production costs obtained on the sections - as
independent variables, and production costs obtained on batches as dependent variables
b.2 Setting measurement scale for variables - measuring scale = monetary units
(m.u.)
b.3. Applying the parametric model, obtaining the results and interpreting them

3.2. Deter mination of standard production cost
The determination of the standard production cost by applying the ANOV A single-
factor dispersive parametric method was performed according to the following steps:

a) Cost analysis of each production unit and determining the amount of costs per
section,

b) Analysisof production costs by lots;

c) Establishment of the average cost per section;

d) Establishment of average cost in January 2017
Valorisation of results and application of the method by using parametric calculus
formulas;
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e.1 Calculation of the random factor (sum of squares within the batches SPythin);
e.2 Calculate the systematic factor (sum of squares between sections SPgerween );

e.3 Calculating the sum of squares SProraL;
e.4 Calculation of degrees of freedom (d.f.);
e.5 Calculate the average squares.

f) Transposing the results in the Dispersion Analysis Panel (ANOVA);
g) Applying the F test and comparing with the significance threshold.

The calculation is highlighted in accordance with the stepsin Table no. 1.

Tableno. 1. Deter mination of standard production cost of Italian style corner sofa bed

, Measure | Section | Section | Section | Section
No. I ndicator :
unit 1 2 3 4
0 1 2 3 4 5 6
1 | Cost of production on m.u
11.01.2017 (lot 700) 2,520 2,522 2,531 2,521
2 | Cost of production on m.u
16.01.17 (lot 701) 2,527 2,522 2,514 2,519
3 | Cost of production on m.u
20.01.17 (ot 702) 2,530 2,533 2,536 2,528
4 | Cost of production on m.u
26.01.17 (ot 703) 2,520 2,540 2,525 2,532
5 | Cost of production on m.u
31.01.17 (lot 704) 2,524 2,537 2,530 2,541
6 | Number of batches (1) m.u. 5 5 5 5
7 | Cost per unit cost m.u. 12,621 | 12,654 | 12,636 | 12,647
8 | Average cost per unit m.u. 25242 | 25308 | 2,527.2 | 2,529.4
9 | Average cost in January m.u. 2,527.9
2017
The calculation formulafor the sum of squares within the batchesis:
SP within = = (X — average ) (1)
The formulafor the Sum of sguares between sectionsis:
SP gerween = Z | (average s— average w)? 2)

Tableno. 2. Assistance calculation for the sum of squareswithin the batches

No. | Indicator | Xmedy | Xmedy | Xmedg | Xmeds, | (Xmedg)? | (Xmedsy)® | (Xmedg)? | (Xmedss)?
1 [ L700 -4.2 -8,8 38 2.4 17.64 77.44 14.44 5.76
2 [ L701 2.8 88| -132] -132 7.84 77.44 174.24 108.16
3 |L702 5.8 2.2 8.8 8.8 33.64 4.84 77.44 1.96
4 | L703 -4.2 9.2 2.2 2.2 17.64 84.64 4.84 6.76
5 |L704 -0.2 6.2 1.8 1.8 0.04 38.44 3.24 134.56
6 | Tota 76.8 282.8 274.2 257.2

SPwitHin = 76.8 + 282.8 + 274.2 + 257.2 = 891
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SPserween = 5(2,524.2 — 2,527.9)% + 5(2,530.8 — 2,527.9)*> + 5(2,527.2 — 2,527.9)* +
5(2,529.4 — 2,527.9)> = 5¥13.69 + 5*8.41 + 5*0.49 +5*2.25 = 68.45 + 42.05 + 2.45 +
11.25=124.2

SProtaL =891 +124.2 = 1,015.2

N = 20 (number of costs)

s =4 (number of sections)

N-s=16

N-1=19

Average squares = Sum of squares/ df (Degree of freedom)

Tableno. 3. Single-Factor Dispersion Analysis (ANOVA)

Rezult Sum of squares df(The degr ee of Average
Factor freedom) squares
SPsETwWEEN (the systematic 124.2 s—-1=3 41.4
factor)
SPwitHin (the random factor) 891 N-s=20-4=16 55.69
SProtaL 1,015.2 N-1=19 53.43

Test F
(average SPBETWEEN) / (average SPWITHIN) =41.4/5559=0.7434

0.7434 / 100 = 0.007 < 0.05 (the threshold of significance)

4. Conclusions and contributions

By adapting ANOVA as a costing method, it can be seen that it can be successfully
applied as a modern management method with a positive impact and a high degree of
confidence about the results achieved. The requirement of representativeness of the
standard production cost as the standard cost is given by the limitation of the materiality
threshold.

Applying the ANOVA parameter method, the single-factor dispersion method
results in a score of 0.007. The significance threshold is 0.05. The result obtained falls
below the materiality threshold, which leads us to the decision to accept as standard the
standard production cost of 2,527.9 m.u. for batches manufactured between January 1st
and 31st, 2017 in the article I talian style corner sofa bed.

The results of this research lead us to the conclusion that this analysis can easily be
extended to the other products of the economic unit taken as a model, and can aso be
successfully used in the management accounting approach, in general.
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Rezumat: Capacitatea efectiva a informatiilor, extrase din contabilitate, de a reprezenta situatia
financiara a unei entitati da viitor sau nu activitatii desfasurate Tn acea entitate. De aceea, interesul major n
stabilirea performantelor economice ale unei entitati, 7l constituie credibilitatea informatiilor. Analizand
dintr-o perspectiva obiectiva, perspectiva matematica, se poate acorda un grad ridicat de Tncredere asupra
informatiilor luate Tn calcul. Tn prezenta lucrare se doreste obtinerea unui rezultat valid, rezultat ce trebuie
sa se ncadreze Tn pragul de semnificatie utilizat in metoda parametricd ANOVA pentru a determina un cost
etalon — cost standard de productie, intr-o perioada de timp datd. Valorificarea informatiilor obtinute dau
certitudine atat inregistrarilor din contabilitatea de gestiune, cat si celor din contabilitatea financiara.

Cuvinte-cheie: cost etalon, cost standard, ANOVA, prag de semnificatie, parametrice.

Clasificare JEL: D24, C14.

1. Introducere

Pornind de la necesitatea calcularii si determinarii unui cost standard de productie,
pe baza céruia se vor face inregistrari in contabilitatea de gestiune si se vor stabili date
financiar-contabile ca sursa de informatii valorificate in procesul decizional, prin prezenta
lucrare se doreste alegerea unui cost etalon pentru un produs realizat intr-o entitate
economica din industria prelucrarii lemnului —mobilei, de serie mare. Costul etalon se
calculeaza prin intermediul metodei parametrice ANOVA, metoda analizei dispersionale,
pentru o perioada de timp prestabilita.

Tn cercetarea noastra stiintifica am ales, pentru analiza oportunitatii si eficacitatii
determinarii costului standard, metoda ANOVA, avand in vedere urmatoarele
considerente:

a) Modul de organizare a entitatii economice;
b) Elementele de cost incorporabile in costul unitar a produsului realizat;
c) Etapele procesului de productie;
d) Volumul productiei si organizarea productiei;
€) Alegerea bazei de repartizare pentru cheltuielile indirecte si repartizarea
cheltuielilor indirecte pe activitati;
f) Stabilirea costului de productie ca suma de costuri directe si costuri indirecte;
g) Corelarea elementelor de cost din contabilitatea de gestiune si contabilitatea
financiara.
Se doreste, astfel, stabilirea unui cost standard real, care sa conduca la un rezultat
financiar-contabil real, ce poate oferi informatii de sinteza pentru conducerea entitatii
economice.

2. Metodologia cercetarii stiintifice

Metodele parametrice aplicate, Tn special, in statistica reusesc a fi adaptate cu
succes si in economie sau contabilitate, rezultatele obtinute avand o relevanta consistenta si
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viabila. Metodologia cercetarii stiintifice din lucrarea de fatd se bazeazd pe observarea
directd a realitatii, a datelor furnizate din centrele (sectiile) de productie. Culegerea datelor
este de tip esantion reprezentativ. Tipul de esantion — cele 4 sectii de productie - se
diferentiaza fatd de celelalte sectii de productie prin marimea volumului de activitate.

In cazul de fath, metoda ANOVA, analiza dispersionald unifactoriald, determina
gradul de semnificatie a diferentelor dintre mediile variabilelor independente si cele
dependente. Un prim pas in aplicarea metodelor parametrice din lucrarea de fata Tl
constituie cercetarea stiintifica calitativa, necesara in intelegerea si interpretarea datelor de
analizat. Orientarea spre cercetarea aplicata se justifica prin dorinta de a descoperi cea mai
eficienta solutie pentru calculul costului de productie ca etalon al inregistrarilor din
contabilitatea de gestiune. Cercetarea stiintifica descriptiva permite corelarea datelor deja
obtinute din activitatea de productie cu datele utilizate Tn statistica.

Combinand cercetarea calitativa aplicata si descriptiva cu cercetarea cantitativa se
doreste gasirea unui model practic, constituit ca sursd de informatii Tn contabilitatea de
gestiune.

3. Utilizarea metodei ANOVA dispersionale unifactoriale pentru deter minarea

costului standard de productie

3.1. Parcurgerea etapelor

Tn vederea demardrii cercetarii stiintifice dorite, a fost necesard parcurgerea

urmatoarelor etape:

a) Stabilirea informatiilor de analizat

Stabilirea informatiilor de analizat s-a realizat Tn functie de considerentele

enumerate mai sus. Din multitudinea informatiilor puse la dispozitie in cadrul procesului
de produtie, prin intermediul contabilitatii de gestiune, se pastreaza acele informatii care au
legaturd si conduc spre realizarea scopului lucrdrii, dupd cum urmeaza: entitatea
economica este organizata Th mai multe sectii de productie; dintre acestea, 4 sectii produc
cel mai mare volum din produsul analizat, si anume: coltar stil italian; fluxul de productie
este saptamanal, pe loturi; perioada de referinta este luna ianuarie 2017, luna in care se
obtin 5 loturi : lotul 700, 701, 702, 703, 704.

b) Alegerea metodel parametrice

Metoda ANOVA dispersionald unifactoriald utilizeaza variabile independente si

variabile dependente, urmand a stabili corelatia dintre acestea.

b.1 Definirea informatiilor. Ca variabile independente — costurile de productie
obtinute pe sectii, ca variabile dependente — costurile de productie obtinute pe
loturi.

b.2 Stabilirea scalei de masurare pentru varibile — scala de masurare = unitati
monetare (u.m.)

b.3. Aplicarea modelului parametric, obtinerea rezultatelor si interpretarea acestora.

3.2. Stabilirea costului standard de productie
Stabilirea costului standard de productie, prin aplicarea metodei parametrice
dispersionale unifactoriale ANOVA, s-arealizat conform urmétoarelor etape:

a) Analiza costurilor din fiecare sectie de productie si stabilirea sumei costurilor pe
sectie;

b) Analiza costurilor de productie pe loturi;

c) Stabilirea mediei costului pe sectie;

d) Stabilireamediel costului in lunaianuarie 2017;

€) Valorificarea rezultatelor si aplicarea metodei prin utilizarea formulelor de calcul
parametrice;
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e.1 Calculul factorului aleator (suma patratelor din interiorul loturilor SPwtHin);
e.2 Calculul factorului sistematic (suma péatratelor dintre sectii SPgetween );
e.3 Calculul sumei patratelor SProraL;
e.4 Calculul gradelor de libertate (df);
e.5 Calculul mediei patratelor.
f) Transpunerearezultatelor in Tabloul analizel dispersionale (ANOVA);
g) Aplicarea testului F si compararea cu pragul de semnificatie.
Calculatia este evidentiatd corespunzator etapelor in Tabelul nr. 1.

Tabel nr. 1. Stabilirea costului standard de productie pentru produsul Coltar stil

italian
Nr. Indicator Unitate | Sectia | Sectia | Sectia | Sectia
crt. masura 1 2 3 4
0 1 2 3 4 5 6
1 | Cost de productie in data de u.m.
11.01.17 (lot 700) 2520 2522 2531 2527
2 | Cost de productie in data de u.m.
16.01.17 (lot 701) 2527 2522 2514 2519
3 | Cost de productie in data de u.m.
20.01.17 (lot 702) 2530 2533 2536 2528
4 | Cost de productie in data de u.m.
26.01.17 (lot 703) 2520 2540 2525 2532
5 | Cost de productie in data de u.m.
31.01.17 (lot 704) 2524 2537 2530 2541
6 | Numar loturi (1) u.m. 5 5 5 5
7 | Suma costurilor pe sectie u.m. 12621 | 12654 | 12636 | 12647
8 | Media costului pe sectie u.m. 2524,20 | 2530,80 | 2527,20 | 2529,40
9 | Mediacostului in lunaianuarie | u.m. 2527,90
2017

Formula de calcul pentru Suma patratelor din interiorul loturilor este:
SP WITHIN = 2 (X - med@)z (1)
Formula de calcul pentru Suma patratelor dintre sectii este:

SP serween = 2 | (medias — mediaga)” (2
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Tabdul nr. 2. Calcul ajutator pentru Suma patratelor din interiorul loturilor

Nr crt. | Indicator | Xmedy | Xmedy | Xmedg | Xmeds, | (Xmedy)? | (Xmedsy)? | (Xmeds)® | (Xmess)?
1 L700 -4,2 -8,8 3,8 2,4 17,64 77,44 14,44 5,76
2 L701 2,8 -8,8 -13,2 -13,2 7,84 77,44 174,24 108,16
3 L702 58 2,2 8,8 8,8 33,64 4,84 77,44 1,96
4 L703 -4,2 9,2 -2,2 -2,2 17,64 84,64 4,84 6,76
5 L704 -0,2 6,2 1,8 1,8 0,04 38,44 3,24 134,56
6 Totd 76,8 282,8 274,2 257,2

SPwitHiN = 76,8 + 282,8 + 274,2 + 257,2 = 891

SPaerween = 5(2524,2 — 2527,9)% + 5(2530,8 — 2527,9)% + 5(2527,2 — 2527,9) + 5(2529,4
- 2527,9)> = 5%13,69 + 58,41 + 5*0,49 +5* 2,25 = 68,45 + 42,05 + 2,45 + 11,25 = 124,2
SProraL =891 + 124,2 = 1015,2

N = 20 (numar costuri)

s = 4 (numar sectii)

N-s=16

N-1=19

Media patratelor = Suma patratelor / df (Gradul de libertate)

Tabelul nr. 3. Tabloul analizei dispersionale (ANOVA) unifactoriale

Rezultatul Suma patratelor df(Gradul de Media
Factorul libertate) patratelor
(factorul sistematic) 124,2 s-1=3 41,4
SPeETwWEEN
(factorul aleator) 891 N-s=20-4=16 55,69
SPwiTHIN
SProraL 1015,2 N-1=19 53,43

Testul F
(mediaSPBETWEEN) / (mediaSPW|TH|N) =41,4/5559=0,7434

0,7434/ 100 = 0,007 < 0,05 (pragul de semnificatie)

4. Concluzii si contributii

Prin adaptarea metodei parametrice ANOV A, ca metoda de calcul a costurilor, se
poate observa ca aceasta poate fi aplicatd cu succes ca metoda moderna de gestiune, cu
impact pozitiv si grad ridicat de incredere cu privire la rezultatele obtinute. Cerinta de
reprezentativitate a costului standard de productie, ca si cost etalon, este datd de limitarea
pragului de semnificatie.

Aplicand metoda parametrica ANOVA, metoda dispersionalda unifactoriala se
ajunge la un rezultat de 0,007. Pragul de semnificatie este de 0,05. Rezultatul obtinut se
incadreaza sub pragul de semnificatie, ceea ce ne conduce la decizia de a accepta ca
referinta costul standard de productie la valoarea de 2527,9 u.m. pentru loturile fabricate in
perioada 01-31 ianuarie 2017, la articolul ”Coltar stil italian™.

Rezultatul prezentei cercetari stiintifice ne conduce la concluzia ca aceasta metoda
de analiz& unifactorialda, ANOVA, poate fi utilizatd cu succes si pentru celelate produse
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ale entitatii economice luate ca model si, Tn acelasi timp, aplicatd, dupda caz, in
contabilitatea manageriald, Tn general.
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