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Tvisebrivi niSnis mixedviT SerCevis moculobis ZiriTad 

parametrebze damokidebulebis analizi auditSi  

da misi interpolacia MATLAB-is bazaze 

akaki gabelaia, levan gabelaia 

 saqarTvelos teqnikuri universiteti 

reziume 

naSromis mizania Tvisebrivi niSnis mixedviT SerCevis moculobis ZiriTad 

parametrebze damokidebulebis analizi auditSi. mocemulia SerCevis moculobis 

`cxriluri funqciisa” da Cvens mier SemuSavebuli modelis ZiriTad parametrebze 

damokidebulebis vizualuri gamosaxulebebi, Catarebulia `cxriluri funqciis”, rogorc 

organzomilebiani monacemebis, interpolacia MATLAB-is bazaze da naCvenebia misi 

praqtikuli gamoyenebis SesaZleblobebi. 

sakvanZo sityvebi: auditi. Tvisebrivi niSnis mixedviT SerCeva. SerCevis moculobis 

modeli. modelis vizualizacia. organzomilebiani monacemebis interpolacia.  

1. Sesavali 

rogorc cnobilia, auditSi Tvisebrivi niSnis mixedviT SerCevis moculoba 

ganisazRvreba iseTi parametrebiT, rogoricaa riskis done,   gadaxris dasaSvebi xarisxi 

da gadaxris mosalodneli xarisxi [5,8-9]. amasTan, riskis dafiqsirebuli donis, mag., 5%-

ani riskis (e.i. ndobis 95 %-ani albaTobis) SemTxvevaSi, SerCevis moculoba SeiZleba 

ganisazRvros Semdegi  cxrilidan [8]. 

 

cxrili 1. SerCevis moculobis gansazRvra riskis 5 %-ani (e.i. saimedoobis  
          95 %-ani) donisaTvis  

gadaxris 
mosalodneli 

xarisxi, %-Si 

(gmx)( ŵ )  

gadaxris dasaSvebi xarisxi (gdx), %-Si ( maxp̂ ) 

2 3 4 5 6 7 8 9 10 11 12 

0.0 149 99 74 59 49 42 36 32 29 19 14 

0.5 157 117 93 78 66 58 51 46 30 22 

1.0 156 93 78 66 58 51 46 30 22 

2.0 181 127 88 77 68 46 30 22 

3.0 195 129 95 84 61 30 22 

4.0 146 100 89 40 22 

5.0 158 116 40 30 

6.0 179 50 30 

7.0 68 37 

SeniSvna: unda SevniSnoT, rom am cxrilSi Seuvsebeli ujrebi Seesabameba SerCevis 
moculobas, romelic Zalze didi da, aqedan gamomdinare, araekonomiuria.  

2. ZiriTadi nawili 

vnaxoT, Tu rogor gamoiyureba SerCevis moculobis ŵ  da maxp̂  parametrebze  

damokidebulebis grafikebi cxrili 1-dan gamomdinare. amisaTvis gamoviyenoT 

kompiuteruli programuli sistema Matlab-i [6-7].  
avkrifoT am sistemaSi brZanebaTa Semdegi Tanmimdevroba:  
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x=[0 0.005 0.01 0.02 0.03 0.04 0.05 0.06 0.07]; 

[w,pmax]=meshgrid(x,0.02:0.01:0.12); 

w=w'; 

pmax=pmax'; 

n1=[149 99 74 59 49 42 36 32 29 19 14]; 

n2=[inf 157 117 93 78 66 58 51 46 30 22]; 

n3=[inf inf 156 93 78 66 58 51 46 30 22]; 

n4=[inf inf inf 181 127 88 77 68 46 30 22]; 

n5=[inf inf inf inf 195 129 95 84 61 30 22]; 

n6=[inf inf inf inf inf inf 146 100 99 40 22]; 

n7=[inf inf inf inf inf inf inf 158 116 40 30]; 

n8=[inf inf inf inf inf inf inf inf 179 50 30]; 

n9=[inf inf inf inf inf inf inf inf inf 68 37]; 

n0=[n1;n2;n3;n4;n5;n6;n7;n8;n9] 

n0 = 

   149    99    74    59    49    42    36    32    29    19    14 
   Inf   157   117    93    78    66    58    51    46    30    22 
   Inf   Inf    156    93    78    66    58    51    46     30    22 
   Inf   Inf     Inf   181   127    88   77    68    46     30    22 
   Inf   Inf     Inf    Inf   195   129   95    84    61    30    22 
   Inf   Inf     Inf    Inf   Inf   Inf   146   100     99    40   22 
   Inf   Inf    Inf    Inf    Inf   Inf    Inf    158   116   40   30 
   Inf   Inf    Inf    Inf     Inf   Inf   Inf    Inf     179   50   30 
   Inf   Inf    Inf    Inf     Inf   Inf   Inf     Inf     Inf   68   37 
>> surf(w,pmax,n0) 

sadac n0-iT aRniSnulia SerCevis moculobis cxrilSi mocemuli mniSvneloba, 

miviRebT Semdeg grafikul gamosaxulebas: 
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 nax.1. SerCevis moculobis damokidebuleba ŵ da maxp̂  parametrebze  

cxrili 1-is mixedviT 
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 axla SedarebisTvis vnaxoT, ras mogvcems grafikuli damokidebuleba aRniSnul 

sidideebs Soris, Cvens mier miRebuli  modelidan gamomdinare, romelic 5%-ani riskis 

SemTxvevaSi ase gamoiyureba:  

,
)ˆˆ(

96.1*)ˆ1(*ˆ
*1 2

max

2
maxmax

wp
ppksn
−

−
=  

sadac                                                                                                         

2
)3052.1ˆ*293.17ˆ*9624.5ˆ*502.152ˆ*7591.186( maxmax

22 +++−−
=

pwpwk  

 

amisaTvis, upirveles yovlisa SevqmnaT Sesabamisi ricxviTi bade da avkrifoT  

modelis ZiriTadi gamosaxulebebi:  

[w,pmax]=meshgrid(0:0.002:0.08,0.02:0.005:0.12); 

k=(-186.7591.*w.^2-152.502.*pmax.^2+5.9624.*w+17.293.*pmax+1.3052)./2; 

n=k.*(pmax.*(1-pmax).*1.96.^2)./(pmax-w).^2; 

sanam grafiks avagebdeT, unda gaviTvaliswinoT, rom maxp̂  argumentis 

mniSvnelobebi unda iyos meti ŵ  argumentis mniSvnelobebze, ise rom zemoT moyvanili 

modelidan miRebuli 200-ze meti mniSvnelobebi CavTvaloT usasrulo mniSvnelobad (inf), 
rogorc es cxrilSia.  

amisaTvis avagoT Matlab-Si fail-funqcia pwfun2, romelic zemoT moyvanili wesiT 

gardaqmnis miRebul  n matricas n1s matricad:  

function n1s=pwfun2(n) 
% n1s matricis Seqmna 
[m,k]=size(n) 
for i=1:m 
    for j=1:k 
       if n(i,j)<=200 
       n1s(i,j)=n(i,j) 
       else 
       n1s(i,j)=inf 
    end 
end 
end 

amis mere SegviZlia gamoviyenoT 
gardaqmna  

>> n1s=pwfun2(n); 
da bolos avagoT grafiki  
surf(w,pmax,n1s) 

 

gveqneba: 

 
nax.2. modelidan miRebuli SerCevis moculobis 

damokidebuleba  

maxp̂  da ŵ  argumentebze 

 

unda SevniSnoT, rom n1s=pwfun2(n) funqciis gamoyeneba, sadac n ganisazRvreba 

formulebiT:  

 k=(-186.7591.*w.^2-152.502.*pmax.^2+5.9624.*w+17.293.*pmax+1.3052)./2; 

  n=k.*(pmax.*(1-pmax).*1.96.^2)./(pmax-w).^2; 
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savsebiT SesaZlebelia auditorul praqtikaSi, SerCevis moculobis gansazRvrisTvis.   

gavakeToT axla cxrili 1-iT mocemuli SerCevis moculobis  ŵ  da maxp̂  

parametrebze damokidebulebis, rogorc ori cvladis funqciis  interpolacia (e.i. 

avagoT funqcia, romelic cxriliT mocemul wertilebSi miiRebs igive mniSvnelobas, rac 

cxrilSia da imave dros mogvcems am funqciis sxva “saSualedo” wertilebSi gamoTvlis 

saSualebas). am mizniT, gamoviyenoT Matlab-is SesaZleblobebi da SevqmnaT fail-funqcia 

“interpolatia”, romlis teqstsac aqvs saxe: 

function interpolatia 
% cxriluri funqciis mniSvnelobaTa generireba 

x=[0 0.005 0.01 0.02 0.03 0.04 0.05 0.06 0.07]; 

[w,pmax]=meshgrid(x,0.02:0.01:0.12); 

w=w'; 

pmax=pmax'; 

n1=[149 99 74 59 49 42 36 32 29 19 14]; 

n2=[inf 157 117 93 78 66 58 51 46 30 22]; 

n3=[inf inf 156 93 78 66 58 51 46 30 22]; 

n4=[inf inf inf 181 127 88 77 68 46 30 22]; 

n5=[inf inf inf inf 195 129 95 84 61 30 22]; 

n6=[inf inf inf inf inf inf 146 100 99 40 22]; 

n7=[inf inf inf inf inf inf inf 158 116 40 30]; 

n8=[inf inf inf inf inf inf inf inf 179 50 30]; 

n9=[inf inf inf inf inf inf inf inf inf 68 37]; 

n0=[n1;n2;n3;n4;n5;n6;n7;n8;n9]; 

% cxriluri funqciis vizualizacia 

subplot(2,1,1) 

surf(w,pmax,n0) 

title(‘Cxriluri funqcia’) 

% ricxviTi badis Seqmna interpolaciisTvis 

 [wi,pmaxi]=meshgrid(0:0.002:0.07,0.02:0.005:0.12); 

% interpolacia  

[wi,pmaxi Zi]=griddata (w,pmax,wi,pmaxi); 

% interpolaciis grafikis ageba  

subplot(2,2,1) 

surf(wi,pmaxi, ZisaS) 

title(‘interpolaciis Sedegi’) 

axla am funqciis gamoZaxeba (brZaneba >>interpolatia) mogvcems interpolaciis 

Sedegad miRebuli ori cvladis funqciis grafiks, romelic mocemulia naxazze.  
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nax.3. SerCevis moculobis ŵ  da maxp̂  parametrebze damokidebulebis, rogorc  

organzomilebiani  monacemebis, interpolacia (Matlab-is bazaze ) 
 

cxadia, rom saWiroebis SemTxvevaSi  am interpolaciis bazaze SegviZlia 

SevadginoT cxrili, romelic iqneba cxrili 1-s gafarToebuli varianti, amasTan 

SegviZlia SevarCioT ŵ  da maxp̂  parametrebis cvlilebis nebismieri biji. 

3. daskvna 

dabolos, daskvnis saxiT unda SevniSnoT, rom MATLAB-is vizualizaciis 

saSualebebi SeiZleba gamoviyenoT, rogorc cxrilis saxiT warmodgenili SerCevis 

moculobis mis ZiriTad argumentebze damokidebulebis, ise imis analizisTvis, Tu 

ramdenad kargad aRwers am damokidebulebas napovni analizuri modelebi. garda amisa, 

organzomilebiani monacemebis interpolacia MATLAB-is bazaze, saSualebas iZleva 

SevadginoT cxrili, romelic Tavis TavSi moicavs amosaval cxrilur funqcias, rac  

sakmaod efeqturad SeiZleba gamoviyenoT auditorul SemowmebaTa praqtikaSi. 
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АНАЛИЗ ЗАВИСИМОСТИ ОБЪЕМА ВЫБОРКИ ПО КАЧЕСТВЕННОМУ ПРИЗНАКУ В 
АУДИТЕ ОТ ОСНОВНЫХ ПАРАМЕТРОВ И ЕЕ ИНТЕРПОЛЯЦИЯ  НА БАЗЕ MATLAB 

Габелая А., Габелая Л. 
 Грузинский Технический Университет 

Резюме 
Целью настоящей работы является анализ зависимости объема выборки по 

качественному признаку в аудите от основных параметров. Приведены визуальные 
трехмерные изображения зависимости от основных параметров известной табличной 
функции объема выборки по качественному признаку и разработанной нами модели, на 
базе применения системы MATLAB.  Проведена интерполяция табличной функции 
объема выборки по качественному признаку средствами MATLAB и показана 
практическая значимость полученных результатов. 
 

THE ANALYSIS OF DEPENDENCE OF VOLUME OF SAMPLE TO A QUALITATIVE 
SIGN IN AUDIT FROM KEY PARAMETERS AND ITS INTERPOLATION  

ON THE BASIS OF MATLAB 

Gabelaja Akaky, Gabelaja Levan 
Georgian Technical University 

Summary 
 The purpose of present work is the analysis of dependence of volume of sample to a 

qualitative sign in audit from key parameters. Visual three-dimensional images of dependence 
on key parameters of known tabular function of volume of sample to a qualitative sign and the 
model developed by us, on the basis of system MATLAB application are resulted. 
Interpolation of tabular function of volume of sample to a qualitative sign is spent by means 
MATLAB and the practical importance of the received results is shown. 

 


