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1. Introduction 

In the second half of the seventies there has been a growing concern about the 

influence of unmeasured activities, fraud etc. on the economy. This issue can be 

looked upon from several points of view, one of vhich deals with macro-economic 

statistics as a basis for economic policy making. 

For policy making one needs statistics. When these statistics are biased because 

of a large and growing unobserved sector, policy might miss its desired effects 

and sometimes even result in adverse effects. Feige and McGee (1982) give some 

examples of what might go wrong because of distorted information. Distorted 

informati.on and its consequences for public policy are als0 studied by Alford and 

Feige (1982). 

This paper studies the influence of fraud on macro-economic statistics, especially 

GDP. We use the term "fraud" as meaning unreporting or underreporting income (e.g. 

to the tax authorities; see also Tanzi, 1980). So, income which is generated by 

illegal activities, but which is known to the tax authorities (as is sometimes 



the case with prostitution) is not considered as fraud in this paper. This paper 
.l?- does not investigate ..lat GDP would have been if everybody vould behave according 

to the law. This has consequences for out treatment of variables like taxes, gross 

value added of public transport etc. 

In an investigation of the influence of fraud on macroeconomic statistics it is of 

great importance that a clear terminology is used. Following Heertje (see e.g. 

Heertje and Cohen, 1980), the C.B.S. attaches the adjective "unofficial" to al1 

flous of goods, services and income which are not included in the National Accounts 

and speaks of "unofficial circuit". Understanding the results of this investigation 

vil1 only be possible if one understands the difference between fraud and the 

unofficial circuit. We therefore devote section 2 of this paper to a more detailed 

explanation of the differences betveen these concepts. We conclude this section 

vith a diagram showing a classification of productive activities. From this diagram 

it follows that GDP is only partly distorted by fraud. 

Section 3 contains a sensitivity analysis of the GDP estimates for fraud. The 

sensitivity analysis concentrates on possible distortions of officially measured 

GDP, caused by fraud. To this end, GDP is divided into six components, dependent on 

either the estimation methods used or the sector of origin of the data. For each 

component plausible ranges of the distortions by fraud are indicated. In doing so 

we obtain a plausible upper bound for the distortion of GDP by fraud. The 

conclusion of this analysis is, that a distortion of more than 5% is very unlikely. 

The Same kind of analysis can be carried out on the grovth figures. Growth figures 

are more intensively used in macroeconomic policy than the levels of the variables. 

Discussions about the unofficial circuit should, and in fact do, involve the 

official growth figures. The conclusion of the analysis of grovth figures is thac a 

bias in the grovth of GDP of more than 0.5% is very unlikely. 

2. The influence of fraud on the National Accounts. 

It is a videly held belief that fraud always distorts the National Accounts 

estimates. In this section we wil1 argue that this is certainly not the case. 

In order to form the National Accounts estimates, and especially GDP, several 

methods may be applied (for a more detailed exposition of the practice in the 

Netherlands the reader is referred to Algera et al., 1982). The CBS applies, in 

principle, the production method. In this method the measurement is directed at the 

producer. Ideally producers give infonnation about their production and 

intermediary inputs. The method is used in order to make an input-outputtable 

yearly. This has the advantage that infonnation from different sources can be 



compared and hence can  r e v e a l  s o u r c e s  of d i s t o r t i o n  ( s e e  a l s o  Van Eck, 1983). The 

i n p u t - o u t y b t . a b l e  s e r v e s  as a n  i n t e r m e d i a r y  product  i n  t h e  o r o c e s s  of fonning  t h e  

N a t i o n a l  Accounts e s t i m a t e s .  (Of c o u r s e ,  i t  i s  a l s o  a  p roduc t  ready f o r  use i n  

r n a l y s i  s. ) 

The p r o d u c t i o n  method cannot  a lways ,  a t  a l1  i n s t a n c e s ,  be a p p l i e d .  S t a t i s t i c a l  

i a f o n n a t i o n  does  not  cove r  a l 1  p roduce r s  of  goods and s e r v i c e s .  Hence, i n  some 

c a s e s  one has  t o  be s a t i s f i e d  w i t h  o t h e r  methods, which d e v i a t e  from t h e  i d e a l  

p roduc t ion  method. Sometimes i n d i r e c t  methods have t o  be used .  I f  one imagines t h e  

economic p roces  a s  a  c i r c u l a r  f l ow of goods and s e r v i c e s ,  i t  i s  sometimes p o s s i b l e  

t o  e s t i m a t e  t h e  p roduc t ion  and i n t e r m e d i a r y  i n p u t s  by l a y i n g  t h e  p o i n t  of 

measurement n o t  a t  t h e  p roduce r s  but  a t  o t h e r  p l a c e s .  As an example may s e r v e  t h e  

p roduc t ion  of t h e  t r a d e  s e c t o r .  It i s  e s t i m a t e d  by m u l t i p l y i n g  t h e  v a l u e  of goods 

(knovn from s u r v e y s ,  which most ly  d i r e c t l y  measure t h e  p r o d u c t i o n  of t h e s e  goods ) ,  

which a r e  a v a i l a b l e  f o r  t r a d e ,  w i t h  a  t r a d e  margin,  which i s  dependent  on t h e  k ind  

o f  good. Also ,  some p a r t s  of t h e  a g r i c u l t u r a l  s e c t o r  a r e  e s t i m a t e d  by t h e s e  kind of 

i n d i r e c t  methods. 

E s t i m a t e s ,  formed by i n d i r e c t  methods a r e  g e n e r a l l y  loaded w i t h  s t a t i s t i c a 1  e r r o r s .  

But a t  t h e  o t h e r  s i d e  t h e r e  w i l l  be no s y s t e m a t i c  d i s t o r t i o n  because of  f r a u d  by 

t h e  p roduce r s  involved .  Whenever i n f o r m a t i o n  does  not  o r i g i n a t e  from t h e  producers  

t hemse lves ,  f r a u d  by t h e s e  p roduce r s  does  n o t  d i s t o r t  t h e  e s t i m a t e s  based on t h i s  

i n f o r m a t i o n .  T h i s  does n o t  mean t h a t  t h e s e  e s t i m a t e s  do no t  i n c l u d e  any b i a s  a t  

a l l .  I n  t h e  nex t  s e c t i o n  we w i l l  t r e a t  t h e s e  m a t t e r s  i n  more d e t a i l .  

R e s t r i c t i n g  o u r s e l v e s  t o  s t a t i s t i c a 1  e r r o r s  and d i s t o r t i o n s  because of f r a u d  we may 

conclude  from t h e  above t h e  fo l lowing .  

It i s  n o t  t r u e  t h a t  f r a u d  always l e a d s  t o  d i s t o r t i o n s  i n  t h e  Na t iona l  Accounts 

e s t i m a t e s .  I n  many c a s e s  t h e  CBS u s e s  i n d i r e c t  methods of e s t i m a t i o n ,  which a r e  ( a t  

l e a s t  p a r t l y )  i n s e n s i t i v e  t o  f r aud .  The r e l a t i o n  between t h e  u n o f f i c i a l  c i r c u i t  and 

f r a u d u l e n t  a c t i v i t i e s  can  be p i c t u r e d  i n  t h e  fo l lowing  ma t r ix .  An e l a b o r a t e  v e r s i o n  

o f  i t  i s  p resen ted  by Van Tuinen (1981) .  It a l s o  o c c u r s  i n  Blokland (1982) and Van 

Eck (1983).  The m a t r i x  i s  meant t o  be a c l a s s i f i c a t i o n  of p r o d u c t i v e  a c t i v i t i e s .  
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Diagram 1 

Classification of productive activities* 

Unofficial 

2.To be included 3.Not to be inclu- 
in the National ded in the Natio- 
Account s na1 Accounts 

1.hctivities in 1.1 Production, 1.2 Statistica1 1.3 Do-it-yourself 
vhich no fraud recorded in , undercoverage activities; house- 
is invxved official files of legal acti- hold chores 

vities e.g. 
stree t-musi- 
cians 

2.Activities in 2.1 Trading ac- 2.2 Dabbling in 2.3 Clandestine sub- 
vhich fraud tivities, not the building letting of rooms 
is involved reported to tax sector by private persons 

authorities 

* The cells only contain examples. 

Tne total fraud consists of al1 activities which have to be classified in cells 

2.1, 2.2 and 2.3. Some of these activities (the ones in cell 2.3) cannot distort 

the Kational Accounts estimates, because they should not be included according to 

the present definitions. By this we do nor want to deny the obvious fact that the 

growth of activities outside the production boundary is very important both for 

policy making and for the development of the National Accounts in the future. 

As a consequence of the use of indirect estimation methods some fraudulent 

activities (the ones in cell 2.1) are included in the estimates of GDP. In these 

cases we speak of "fraud, implicitly included in the estimates". This is the gross 

value added which is included in GDP but vhich is generated by activities which are 

not reported to the tax authorities. The sensitivity analysis carried out in the 

next section is concerned with a possible bias in the GDP estimate because of 

fraud. Hence, this analysis is concerned with the activities of cell 2.2. 

3. Sensitivity analysis 

3.1. Genera1 remarks 

The sensitivity analysis of the National Accounts estimates is based on a detailed 

investigation of the method by which the estimates are fonned or of the part of the 



economy t h e  f i g u r e s  r e l a t e  t o .  

I n  o u r  a n a l y s i s  we v i l 1  e x a m i n e r  . ; l e t a i 1  t h e  composi t ion  of CDP a s  t h e  sum of t h e  

g r o s s  va lue  added of t h e  s e c t o r s  of  t h e  economy. We w i l l  d i v i d e  t b e  e s t i m a t e s  i n t 0  

s l x  c a t e g o r i e s ,  a cco rd ing  t o  t h e  e s t i m a t i o n  method o r  t o  t h e  s e c t o r  of  o r i g i n .  

Sometimes f i g u r e s  o r i g i n a t e  from s e c t o r s  i n  which d i s t o r t i o n  because  of f r a u d  i s  

a lmos t  n i h i l ,  and sometimes e s t i m a t e s  a r e  formed by means of methods which a r e  

i n s e n s i t i v e  t o  f r a u d .  T h i s  s e n s i t i v i t y  a n a l y s i s  of t h e  N a t i o n a l  Accounts e s t i m a t e s  

i s  i n s p i r e d  by conments made by Van Tuinen  (1980) i n  p u b l i c  d i s c u s s i o n s  about  t h e  

u n o f f i c i a l  c i r c u i t .  

I n  s e c t i o n s  3 .2 .  and 3 . 3 .  we w i l l  d e s c r i b e  hou GDP i s  d i v i d e d  i n t 0  6 c a t e g o r i e s ,  a s  

mentioned above. The a c t u a l  s e n s i t i v i t y  a n a l y s i s  f o l l o w s  i n  s e c t i o n s  3.4. and 3.5. 

3.2. Deconpos i t ion  of GDP 

3.2.1. Category  1, " I n d i r e c t  methods" 

T h i s  c a t e g o r y  c o n t a i n s  t h e  g r o s s  v a l u e  added of a l 1  s e c t o r s  and branches  of 

i n d u s t r y ,  which i s  e s t i m a t e d  by means of i n d i r e c t  methods. The f o l l o w i n g  a r e  

i n c l u d e d :  

A g r i c u l t u r e  ( e x c l .  h o r t i c u l t u r e ) ,  e x c e p t  f o r  t h e  v a l u e  added g e n e r a t e d  by t h e  - - - - - - - - - - - - - - - -  
p r o d u c t i o n  of a g r i c u l t u r a l  s eeds .  The p r o d u c t i o n  i s  measured by m u l t i p l y i n g  t h e  

y i e l d  w i th  t h e  p r e v a i l i n g  marke t  p r i c e s .  The y i e l d  i s  known e.g. by measuring (by  

independenr  o b s e r v e r s )  t h e  a c r e a g e  of c r o p  and t h e  ave rage  y i e l d  p e r  a c r e .  

Crude ~ e ~ r ~ l ~ u =  2 n d  ga? ~ r ~ d ~ c ~ i ~ n - a ~ d - e ~ p L o f a ~ i ~ n L  - - -  
Although t h e  i n f o r m a t i o n  abou t  q u a n t i t i e s  o r i g i n a t e  w i t h  t h e  p r o d u c e r s ,  numerous 

i ndependen t  checks  a r e  made. For  example,  i t  i s  i m p o s s i b l e  t o  c e l 1  c o n s i d e r a b l e  

q u a n t i t i e s  of g a s  v i a  t h e  e x i s t i n g  n e t  of p i p e l i n e s  w i t h o u t  any c o n t r o l .  The 

impor t ance  of  t h i s  s e c t o r  f o r  t h e  Dutch economy i m p l i e s  t h a t  t h e r e  i s  a  s t r i n g e n t  

c o n t r o l  by t h e  government. T h i s  would p r o v i d e  a s t r o n g  argument f o r  c l a s s i f y i n g  

this v a l u e  added i n  c a t e g o r y  2. Such a c h o i c e  would n o t  a f f e c t  t h e  c o n c l u s i o n s  of 

t h e  pape r .  

Pe t ro l eum i n d u s t r y .  The g r o s s  v a l u e  added i s  a lmos t  comple t e ly  dependent  on ----------  
impor ted  and expor t ed  c rude  pe t ro l eum and pe t ro leum and c o a l  p r o d u c t ~ .  These 

q u a n t i t i e s  and v a l u e s  a r e  known from e.g.  customs d e c l a r a t i o n .  

O p e r a t i n 4  of r e a l  e s t a t e .  The p r o d u c t i o n  v a l u e  i s  t h e  t o t a l  r e n t  of  r e n t e d  houses  ----  - - - - - - - -  
p l u s  t h e  r e n t a l  v a l u e  of owner-occupied houses .  T h i s  p r o d u c t i o n  i s  e s t i m a t e d  by 

m u l t i p l y i n g  a n  ave rage  r e n t  ( r e n t a l  v a l u e ,  r e s p e c t i v e l y )  w i t h  t h e  t o t a l  number of 



r e n t e d  houses (ovner-occupied houses ,  r e s p e c t i v e l y ) .  

The common f e a t u r e  i n  t h e  methods used t o  fonn  t h e  above ment ion^^ - s t i m a t e s  i s ,  

t h a t  t h e  i n f o m a t i o n  i s  n o t  s y s t e m a t i c a l l y  d i s t o r t e d  by f r a u d ,  n e i t h e r  by t h e  

p r o d u c e r s  themselves  n o r  by o t h e r s .  T h i s  means, that whatever  may be t h e  pe rcen tage  

o f  f r a u d  i n  t h e s e  major  g roups ,  t h i s  p e r c e n t a g e  e q u a l s  t h e  p e r c e n t a g e  of f r a u d  

i r n p l i c i t l y  i n c l u d e d  i n  t h e  e s t i m a t e s .  (Ue have exp la ined  t h i s  l as t  term i n  t h e  

p r e v i o u s  c h a p t e r . )  Hence, t h e  p e r c e n t a g e  of  f r a u d  by which t h e  o f f i c i a l  e s t i m a t e s  

may be s y s t e m a t i c a l l y  b i a sed  i s  z e r o .  

3 . 2 . 2 .  Cateaorv  2. "Goverment"  

T h i s  c a t e g o r y  c o n t a i n s  t h e  g r o s s  v a l u e  added of t h e  government s e c t o r ,  s t a t e  

e n t e r p r i s e s  and f i n n s  which a r e  s u b j e c t  t o  d e t a i l e d  government s u p e r v i s i o n .  The 

f o l l o w i n g  a r e  i nc luded :  

Genera1 government .  The g r o s s  va lue  added i s  t h e  sum of compensat ion of employees,  - - - -  - - - - -  
consumption of f i x e d  c a p i t a l  and i n d i r e c t  t a x e s  pa id  by t h e  government ( t o  i t  ~ e l f ) .  

Value added t a x .  T h i s  e s t i m a t e  i s  e q u a l  t o  t h e  f i g u r e  f o r  t h e  t a x  r e c e i p t s  on c a s h  - - - - - - - -  
b a s i s  of  r h e  M i n i s t r y  of F inance  minus t h e  v a l u e  added tax on t h e  i n t e m e d i a r y  

i n p u t s  of sone  major  groups  (communicat ion,  banking ,  i n s u r a n c e ,  o p e r a t i n g  of and 

d e a l i n g  i n  r e a l  e s t a t e  and h e a l t h  s e r v i c e s ) .  Fo r  more d e t a i l s  on t h i s  p o i n t ,  s e e  

CBS (1982) .  

P u b l i c  u t i l i t i e s .  These a r e  under  d e t a i l e d  government s u p e r v i s i o n .  - - - - - - - - -  
Railways.  These a r e  o r g a n i s e d  i n  a  c o r p o r a t e  e n t e r p r i s e  of  which t h e  s t a t e  i s  t h e  - - - - -  
o n l y  s h a r e h o l d e r .  

Tramways and r e g u l a r  bus s e r v i c e s  and s u b s i d i z e d  motor coach  s e r v i c e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
These a r e  s u b s i d i z e d  and hence a r e  s u b j e c t  t o  d e t a i l e d  s u p e r v i s i o n .  

Communication. T h i s  i s  o r g a n i s e d  i n  a  s t a t e  e n t e r p r i s e .  - - - - - - -  
Banking and i n s u r a n c e .  The p r o d u c t i o n  v a l u e  i s  t h e  commission f o r  s e r v i c e s  p l u s  t h e  ---  - ------  
i n t e r e s t  margin  (bank ing )  o r  t h e  n e t  r e c e i p t s  of  premiums minus i n d e m n i t i e s  

( i n s u r a n c e ) .  These a r e  under  c o n t r o l  of  e i t h e r  t h e  C e n t r a 1  Bank ( a l t h o u g h  i t  does  

n o t  have c o n t r o l  of a l1  a c t i v i t i e s  of  banks,  such  a s  h o l d i n g  d e p o s i t s  of  "b l ack  

money") o r  t h e  so -ca l l ed  Verzeker ingskamer  (Chamber of  I n s u r a n c e ) .  By d e f i n i r i o n ,  

t h e  i n t e r e s t  margin of banks does  n o t  c o n t r i b u t e  t o  GDP. So,  i t  vil1 be s u b s t r a c t e d  

as t h e  n e g a t i v e  va lue  added of  a  group " i n t e r e s t  margin". 

H o s p i t a l s  menta l  homes and nu r s inghouses .  These  a r e  f i n a n c e d  by t h e  government. -,,--'------------ 
Subs id i zed  w e l f a r e  s e r v i c e s ,  s o c i a l - c u l t u r a l  and c u l t u r a l  i n s t i t u t i o n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
and c o l o r a r e  bus ines s  orHapsL These a r e  mos t ly  s u b s i d i z e d .  They a l1  keep t o  ---  - - - - - - - -  



r e g u l a t i o n s  conce rn ing  bookkeeping,  s t a f f i n g  and s a l a r y  p o l i c y ,  which a r e  analogous 

t o  government r e g u l a t i o n s .  

The e s t i m a t e s  i n  t h i s  c a t e g o r y  a r e  supposed a lmost  n o t  -.be s y s t e m a t i c a l l y  b iased  

because  of f r a u d ,  t h e  r e a s o n  be ing  t h a t  t h e s e  s e c t o r s  of  t h e  economy do no t  lend  

themse lves  t o  p r a c t i s i n g  f r a u d  which r e s u l t s  i n  a  d i s t o r t i o n  of  GDP. 

3.2.3. C a t e g o r i e s  3 and 4 ,  "Large f i r m s "  and "Smal1 f i r m s " .  

The f i g u r e s  i n  t h e s e  c a t e g o r i e s  a r e  r e p o r t e d  t o  t h e  CBS by t h e  economic s u b j e c t s  

themselves .  I n  o r d e r  t o  e x p l a i n  t h e  c o n t e n t s  of c a t e g o r i e s  3 and 4 we have t o  

d i g r e s s  and e x p l a i n  i n  more d e t a i l  t h e  p r o c e s s  of d a t a  c o l l e c t i n g  and p r o c e s s i n g .  

Al though t h e s e  c a t e g o r i e s  a l s o  c o n t a i n  e s t i m a t e s  of s e c t o r s  l i k e  h o r t i c u l t u r e ,  

f i s h e r y  and p a r t s  of  t h e  s e r v i c e  s e c t o r ,  t h e  e x p o s i t i o n  i s  o n l y  concerned w i t h  t h e  

i n d u s t r y .  

The g r o s s  v a l u e  added of t h e  g roups  of i n d u s t r y  i nvo lved  i s  e s t i m a t e d  a s  f o l l o w s .  

E n q u i r i e s  a r e  s e n t  o u t  y e a r l y  t o  t h e  f i r m s  v h i c h  a r e  c l a s s i f i e d  i n  t h e s e  g roups .  13 

some g roups  on ly  f i r m s  employing 1 0  o r  more pe r sons  a r e  q u e s t i o n e d ,  i n  o t h e r  g roups  

a l1  f i r m s  a r e  i nvo lved  i n  t h e  su rvey .  

The e s t i m a t e s  ob t a ined  f r o n  t h e s e  s u r v e y s ,  w i l 1  now be r a i s e d ,  i f  n e c e s s a r y ,  i n  

o r d e r  t o  account  f o r  t h e  g r o s s  v a l u e  added g e n e r a t e d  by f i r m s  which a r e  no t  covered  

by t h e  s u r v e y s  ( f i m s  employing l e s s  t h a n  1 0  pe r sons  and ovn-account workers  and 

non-paid f a m i l y  v o r k e r s ) .  

T h i s  i s  most ly  done ( e .g .  i n  t h e  c a s e  of p r o d u c t i o n )  by m u l t i p l y i n g  a  p r o d u c t i o n  

p e r  worker ,  a s  ob t a ined  from d a t a  of t h e  s u r v e y ,  v i t h  t h e  number of pe r sons  i n  t h e  

uncovered group of f i r m s .  T h i s  number i s  known from s o c i a l  s e c u r i t y  funds  and 

r e l a t e d  i n s t i t u t l o n s  and ,  a s  f o r  t h e  om-accoun t  workers ,  from t h e  l a b o u r  f o r c e  

c e n s u s .  

I n  t h e  way j u s t  d e s c r i b e d  e s t i m a t e s  f o r  t h e  g r o s s  v a l u e  added p e r  group of i n d u s t r y  

a r e  o b t a i n e d .  

R e c e n t l y  t h e  CBS has  c a r r i e d  o u t  an i n v e s t i g a t i o n  w i t h  t h e  purpose  of  s p l i t t i n g  

t h e s e  f i g u r e s  i n t 0  two p a r t s :  t h e  g r o s s  v a l u e  added g e n e r a t e d  by f i m s  employing 

more t h a n  100 pe r sons  and by f i r m s  employing l e s s  t h a n  1 0 0  p e r s o n s  ( s e e  CBS, 1983).  

The r e s u l t s  of t h i s  i n v e s t i g a t i o n  a r e  used  t o  form c a t e g o r i e s  3 arrd 4. 

Category  3 c o n t a i n s  t h e  g r o s s  v a l u e  added of f i r m s  employing more t h a n  100 p e r s o n s ,  

i n  g roups  of i n d u s t r y  v h e r e  t h e s e  d a t a  o r i g i n a t e  from t h e  p r o d u c e r s  and a r e  n o t  

c o n t a i n e d  i n  c a t e g o r i e s  1 and 2 .  Category  4  c o n t a i n s  t h e  g r o s s  v a l u e  added 

g e n e r a t e d  i n  f i m s  employing l e s s  t h a n  100  pe r sons  i n  t h e  Same g r o u p s  of f i m s  a s  

a r e  i nvo lved  i n  c a t e g o r y  3 ( t h e  d a t a  must o r i g i n a t e  from q u e s t t o n a r i e s  f i l l e d  ou t  



by the producers and are not contained in categories 1 and 2). This category also 

contains the value added generated by horticulture, fishery and the production of 

agricultural seeds. Category 5 contains the estimates obtained by raising the 

results from the surveys, i.e. the estimates pertaining to the uncovered firms. 

In our sensitivity analysis we treat the data of large and smal1 firms differently 

because of the following reasons: 

a )  fraud by a large firn involves many people, maybe too many. Tnis argument 

especially applies in the case of fraud which continues for some years; 

in the Xetherlands firms employing at least 100 persons and for which the 

balance sheet fulfils some requirements, are obliged to submit for approval 

their working account and balance sheet to a detailed control by a chartered 

accountant; 

large firms have more and better means to take advantage of al1 possibilities 

offered by fiscal regulations. Hence, in these cases tax avoidance probably 

plays a more important role than tax evasion. 

the above exposition concerning categories 3 and 4 we have to make some remarks. 

Category 4 also contains the gross value added generated by horticulture and by 

the production of agricultural seeds. In this sector the production is mainly 

determined by measuring the quantities vhich come up for auction. This 

information does nor originate with the producers themselves but vith the 

actioneers. Aithough it is a deviation of the method of estimation used in this 

category, the resemblance is close enough to justify the choice which has been 

made. 

Data relating to firms in the service sector are not splitted int0 two parts. 

In these cases the gross value added is assigned to category 4. This is done, 

because mostly the estimation methods differ completely from those used in e.g. 

the manufacturing sector and make a distinction by size very hard. Moreover the 

percentage of the gross value added of the service sector generated by large, 

non-governmental institutions, for which data originate with these institutions 

themselves, is rather small. 

The estimation methods described above are not insensitive to fraud. Underreporting 

by producers affects the figures. Ignoring the possibility that producers report 

higher production and gross value added to the CBS than to the tax office we may 

conclude that there is no fraud implicitly included in the estimates. 



3 . 2 . 4 .  Category 5,  "Very sma l l  f i n n s "  

As h a s  been s h o r t l y  mentioned i n  t h e  d e s c r i p t i o n  of c a t e g o r i e 6  3 and 4, t h i s  

c a t e g o r y  c o n t a i n s  t h e  g r o s s  v a l u e  added g e n e r a t e d  by f i n n s  employing less than  1 0  

p e r s o n s  and by ovn-account v o r k e r s ,  f o t  t h o s e  c a s e s  i n  which t h e s e  e s t i m a t e s  a r e  

fonned by r a i s i n g  p rocedures  e t c .  B a s i s  f o r  t h e s e  e s t i m a t e s  a r e  r e s u l t s  of su rveys  

of  p roduce r s .  The r a i s i n g  p rocedures  a r e  ske t ched  i n  t h e  p r e v i o n s  s e c t i o n .  

The method of e s t i m a t i o n  i s  p a r t l y  i n s e n s i t i v e  t o  f r a u d .  L e t  u s  e x p l a i n  t h i s  f o t  

t h e  e s t i m a t e s  f o r  t h e  v a l u e  of t h e  p roduc t ion .  Given a n  e s t i m a t e d  p r o d u c t i o n  p e r  

v o r k e r  i n  v e r y  s m a l l  f i n n s ,  v h i c h  i s  d e r i v e d  from t h e  p r o d u c t i o n  p e r  v o r k e r  i n  t h e  

f i r m s  of t h e  survey  sample ,  t h e  d i s t o r t i o n  by f r a u d  i s  t h e  Same i n  bo th  c a t e g o r i e s .  

I n  r e a l i t y  t h e r e  might  be a n  a v e r a g e  f r a u d u l e n t  p r o d u c t i o n  p e r  v o r k e r  i n  ve ry  s m a l l  

f i r m s  which i s  h i g h e r  t h a n  i n  s m a l l  and l a r g e  f i r m s .  So, some f r a u d  i s  i m p l i c i t l y  

i n c l u d e d  i n  t h e  e s t i m a t e s ,  namely t h e  e x c e s s  f r a u d  p e r  v o r k e r  i n  v e r y  s m a l l  f i r m s  

above t h e  f r a u d  p e r  v o r k e r  i n  s m a l l  and l a r g e  f i r m s . . T h e  t o t a l  f r a u d  ( a s  a  

p e r c e n t a g e  of t h e  g r o s s  v a l u e  added)  v h i c h  i s  nor  i r n p l i c i t l y  i n c l u d e d  i s  o b t a i n e d  

by adding  t o  t h e  f r a u d  p e r  v o r k e r  ( n o t  i m p l i c i t l y  i n c l u d e d )  t h e  r e l a t i v e  f r a u d  i n  

t h e  number of vo rk ing  peop le  ( i . e .  t h e  r e l a t i v e  d i f f e r e n c e  between t h e  a c t u a l  

nurnber of vo rk ing  peop le  and t h e  o f f i c i a l  e s t i m a t e s ) .  

3.2.5. Category 6 ,  " F i s c a l  d a t a "  

I n  some groups  t h e  e s t i m a t e s  of t h e  g r o s s  v a l u e  added a r e  based on f i s c a l  d a t a .  

These f i g u r e s  a r e  a s s i g n e d  t o  c a t e g o r y  6. It conce rns  own-account workers  i n  t h e  

f o l l o w i n g  g roups :  

P a r t  of h o t e l s ,  r e s t a u r a n t s ,  c a f é s ,  r e p a i r  of consumer goods ,  b u s i n e s s  s e r v i c e s ,  

r e n t i n g  of machinery and o t h e r  movables,  h e a l t h  and v e t e r i n a r y  s e r v i c e s ,  

s o c i a l - c u l t u r a l  and c u l t u r a l  i n s t i t u t i o n s  and p r i v a t e  househo lds  v i t h  wage-earning 

s t a f f .  The i n f o r m a t i o n  on which t h e  e s t i m a t e s  i n  t h i s  c a t e g o r y  a r e  based ,  i s  

d e r i v e d  from t a x  f i l e s  and hence o r i g i n a t e s  w i t h  t h e  p r o d u c e r s  themselves .  Hence 

t h e r e  i s  no f r a u d  i m p l i c i t l y  i n c l u d e d  i n  t h e  f i g u r e s .  

3.2.6. The t r a d e  s e c t o r  

The p r o d u c t i o n  v a l u e  of t h e  t r a d e  s e c t o r  i s  e q u a l  t o  t h e  sum of t h e  fo l lowing  i t e m s :  

a )  t r a d e  margins  on goods d e a l t  i n ,  as o b t a i n e d  by m u l t i p l y i n g  t h e  v a l u e  of goods 

a v a i l a b l e  f o r  t r a d e  v i t h  a  c e r t a i n  pe rcen tage .  These marg ins  can  be d i v i d e d  

i n t o  margins  on impor ted  goods and marg ins  on domes t i c  p r o d u c t s .  



b)' autonomously de t enn ined  margins  on c e r t a i n  c a t e g o r i e s  of goods ,  l i k e  

second-hand goods and go ld  f o r  i n d u s t r i a l  u se .  A l so  t h e  p r o d u c t i o n  of home and 

e s t a t e  a g e n t s  i s  i n c l u d e d  i n  t h e  p r o d u c t i o n  v a l u e  of t h e  t r a d e  s e c t o r .  T h i s  

c a t e g o r y  i s  of minor impor tance .  

c )  i n d i r e c t  t a x e s  pa id  on impor ted  goods ( e x c i s e  t a x e s ,  impor t  d u t i e s ) .  

I n  o r d e r  t o  d i v i d e  t h e  g r o s s  v a l u e  added of  t h e  t r a d e  s e c t o r  i n t o  6 c a t e g o r i e s ,  we 

d i v i d e d  t h e  p roduc t ion  v a l u e  and assumed t h a t  t h e  i n t e n n e d i a r y  i n p u t s  were d iv ided  

p r o p o r t i o n a l l y .  

I n  s p l i t t i n g  t h e  p r o d u c t i o n  v a l u e  of  t h e  t r a d e  s e c t o r  we proceeded a s  f o l l o w s :  

- t h e  margins  mentioned under  b )  above were o m i t t e d ,  a s  t h e y  a r e  of minor 

impor t ance ;  t h i s  i m p l i e s  t h a t  t h e y  a r e  d i v i d e d  p r o p o r t i o n a l l y  t o  t h e  o t h e r  

margins ;  

- t h e  i n d i r e c t  t a x e s  pa id  on impor ted  goods were a s s i g n e d  t o  c a t e g o r y  2 ;  

- t h e  t r a d e  margins  on impor ted  goods were a s s i g n e d  t o  c a t e g o r y  1, a s  t h e  v a l u e  

of  t h e s e  goods i s  known from customs d e c l a r a t i o n s ;  

- t h e  t r a d e  margins  on dornest ic  p r o d u c t s  were d i v i d e d  a c c o r d i n g  t o  t h e  p rocedure  

d e s c r i b e d  below. 

L e t  t h e r e  be N g roups  of i n d u s t r y  and l e t  gi be t h e  margins  on goods of group 

i and 

L e t  A = : a  . i-l ,...., N ; j=l, .  ..., 6  be a  m a t r i x  such  t h a t  a  i s  t h e  
i j .  i j 

p r o p o r t i o n  of t h e  p r o d u c t i o n  of group i t h a t  be longs  t o  c a t e g o r y  j. 

Then g  ( b e i n g  t h e  t o t a l  of t r a d e  marg ins  on domest ic  p r o d u c t s )  i s  d i v i d e d  i n t 0  
j 6  p a r t s  g  ( j = l , . .  . . , 6 )  such  t h a t  

gJ=iil gia i j  f o r  j.1, ...., 6 

3.3 .  Decomposi t ion of GDP. R e s u l t s  

A l 1  c a l c u l a t i o n s  have been c a r r i e d  o u t  on t h e  N a t i o n a l  Accounts  e s t i m a t e s  f o r  1979. 

The r e s u l t s  a r e  s h o w  i n  t a b l e  1 below. A more d e t a i l e d  t a b l e  i s  p r e s e n t e d  i n  t h e  

Appendix . 



Table 1 

Decomposition of GD? (at marker prices), into 6 categories 

Categories 

1 2 3 4 5 6 f 

CDP in millards 

of guilders 65.2 104.6 61.1 54.0 11.3 19.7 315.9 

X 20.6 33.1 19.3 17.1 3.6 6.2 100 

One sees that 53.7% of GDP is either estimated by means of indirect methods or 

is generated in sectors which do not lend themselves to fraud which distorts 

GDP. 

3.4. Sensitivity analysis of GDP. 

Let US start with a diagram which summarites our conclusions in the previous 

sections. 

Fraud and the distortion by it. 

Categories 

Total fraud 5 o X3 X 4 X5 X 6 X 

Fraud, inplicitly 

included in 
X1 

o o o x;-x, o Y 

the estiaates 

Fraud, which may 

bias the official 

estimates O O X3 X4 X4+z5 '6 Z 

In this diagram: Xi is the percenrage of the gross value added included in 

category i, which is generated by fraudulent production; X' is the percentage of 5 
the gross value added per worker included in category 5 ,  which is generated by 

fraudulent production; Z5 is the relative number of manyears spent on fraudulent 

production. 

Below the line the figures indicate the relative amount of fraudulent gross value 

added, which possibly distorts the estimates. The adverb "possibly" is used on 



purpose .  A s  a m a t t e r  of f a c t ,  t h e  pe rcen tage  of f r a u d  which r e a l l y  d i s t o r t s  t h e  

Ls t ima te s  i s  l o v e r  t h a n  Z i n  t h e  diagram. T h i s  has  t h e  f o l l o v i n g  r ea son .  

I n  c e r t a i n  g roups ,  and e s p e c i a l l y  ( b u t  no t  o n l y )  i n  t h o s e  g roups  o f  v h i c h  t h e  

e s t i m a t e s  a r e  based on f i s c a l  d a t a ,  t h e  a v a i l a b l e  d a t a  are r a i s e d  i n  o r d e r  t o  

accoun t  f o r  f r a u d .  T h i s  means t h a t  t h e  f i g u r e s  c o n t a i n  e x p l i c i t  e s t i m a t e s  f o r  

f r a u d .  The t o t a l  of t h e s e  e s t i m a t e s  was i n  1979 2.6 mld g u i l d e r s ,  i . e .  0.8% of GDP. 

Hence i n  diagram 7 t h e  r e a l  d i s t o r t i o n  of GDP i s  2-0.8%. 

We v i l1  nov p r e s e n t  some schemes of p e r c e n t a g e s  X ...., X and i n v e s t i g a t e  
1' 6 

t h e i r  i m p l i c a t i o n  f o r  t h e  d i s t o r t i o n  of  GDP by f r a u d .  A s  a  m a t t e r  of f a c t  we w i l 1  

o n l y  p r e s e n t  schemes of p e r c e n t a g e s  a s  p r e s e n t e d  below t h e  l i n e  i n  diagram 2 :  ( 0 ,  

O ,  X3, Xq, X4+Z5, X ). The aim of  t h i s  i n v e s t i g a t i o n  i s  t o  g e t  a  
6 

p l a u s i b l e  upper  bound f o r  t h e  d i s t o r t i o n  of GDP by f r a u d .  

T a b l e  2 .  

D i s t o r t i o n  caused  by f r a u d ,  p e r  c a t e g o r y ,  i n  p e r c e n t a g e s  of g r o s s  v a l u e  added.  

Scheme Category  

1 2 3 4 5 6 

I O o 1 5 1 o 2 o 
I I O O 2 1 0  1 5  3 O 

111 O 1 3 15 20 50 

I V  O 1 5 2 O 40 6 O 

Schemes I - I V  a r e  formed by i n c r e a s i n g  t h e  p e r c e n t a g e s  p e r  c a t e g o r y .  The 

p e r c e n t a g e  of 1 i n  c a t e g o r y  2 i s  added i n  o r d e r  n o t  t o  e x c l u d e  some 

f r a u d ,  e s p e c i a l l y  i n  t h e  non -gove rmen ta l  i n s t i t u t i o n s  i n  t h i s  c a t e g o r y .  

The p e r c e n t a g e s  range  from modera t e ly  low t o  ex t r eme ly  h igh .  Fo r  t h i s  

r e a s o n  ve  added scheme V c o n t a i n i n g  p e r c e n t a g e s  which a r e  h i g h  ( b u t  no t  

as l m p l a u s i b l y  h igh  a s  i n  schemes 111 and I V ) ,  e s p e c i a l l y  i n  c a t e g o r y  5. We 

c o n s i d e r  t h i s  scheme a s  a  r e a s o n a b l e  upper  bound f o r  p o s s i b l e  d i s t o r t i o n s  of GDP. 

Cons ide r ing  t h e  p e r c e n t a g e s  p r e s e n t e d  h e r e  one must be a v a r e  o f  the f a c t  t h a t  by 

making a n  i n p u t - o u t p u t t a b l e  numerous checks  on t h e  p l a u s i b i l i t y  and r e l i a b i l i t y  of 

t h e  d a t a  c a n  be made. For  example d a t a  on t h e  p r o d u c t i o n  of goods and s e r v i c e s  

v h i c h  have a n  i n t e n n e d i a r y  u se  canno t  be d i s t o r e d  t o  a  l a r g e  e x t e n t ,  because ,  

a l t h o u g h  i n c e n t i v e s  f o r  u n d e r r e p o r t i n g  might  e x i s t  f o r  t h e  p r o d u c e r s ,  t hey  most 

l i k e l y  do no t  e x i s t  f o r  t h e  u s e r s .  T h i s  s u p p o r t s  o u r  o p i n i o n  t h a t  t h e  pe rcen tages  



presen ted  i n  t a b l e  2  a r e  c e r t a i n l y  n o t  t o o  low. 

I n  t a b l e  3 t h e  d i s t o r t i o n  of GDP a s  a  rm.cny1ie-ce of t h e  schemes a f  t a b l e  2  a r e  

p r e s e n t e d .  I n  t h e s e  r e s u l t s  t h e  e x p l i c i t  f r a u d  e s t i m a t i o n s  a r e  t a k e n  account  f o r .  

T a b l e  3. 

D i s t o r t i o n  of GDP ( a t  market  p r i c e s ) ,  1979 

Scheme 

M l d . o f g u i l d e r s  5.8 11.6 20.5 28.6 15.3 

% of GD? 1 .8 3.1 6.5 9.1 4.8 

I n  view of what has  been s a i d  a b o u t  t h e  p l a u s i b i l i t y  of  t h e  schemes we 

conclude  t h a t  a  d i s t o r t i o n  of CDP caused  by f r a u d  of 5% seems t o  be a n  upper  

bound. 

3.5. Growth of GDP. 

3 .5 .1 .  Genera l  r e n a r k s .  

U n t i l  nou t n e  d i s c u s s i o n  ha r  on ly  been d e a l i n g  w i t h  t h e  s i z e  of t h e  u n o f f i c i a l  

c i r c u i t ,  a b s o l u t e  and r e l a t i v e  t o  GDP. But may be more i m p o r t a n t  t h a n  i t s  s i z e  

i s  i t s  growth.  I t s  growth i s  supposed t o  d i s t o r t  o f f i c i a l  g rowth  f i g u r e s  and 

t h i s  might have even more d i s a s t r o u s  consequences  f o r  macroeconomic p o l i c y  

making ( F e i g e  and ?lcGee , 1982). Al  s o  f o r  macroeconomic model b u i l d i n g  growth 

f i g u r e s  a r e  more i n t e n s i v e l y  used t h a n  a b s o l u t e  q u a n t i t i e s .  Fo r  t h i s  r e a s o n  

t h e  r e s u l t s  of t h i s  s e c t i o n  shou ld  be c o n s i d e r e d  a s  be ing  more impor t an t  t h a n  

t h o s e  of t h e  p r e v i o u s  s e c t i o n .  T h i s  s e c t i o n  c o n t a i n s  a  s e n s i t i v i t y  a n a l y s i s ,  

ana logous  t o  t h e  one p r e s e n t e d  i n  s e c t i o n  3.4. 

Our p o i n t  of d e p a r t u r e  i s  t h e  d i v i s i o n  of CDP i n t o  6 c a t e g o r i e s .  These c a t e g o r i e s  

have t h e  p r o p e r t y  t h a t  methods c l a s s i f i e d  i n  one c a t e g o r y  t r e a t  year- to-year  

changes  i n  t h e  Same way o r  t h a t  t h e  same c o n c l u s i o n s  a b o u t  a  posslble s y s t e m a t i c  

b i a s  can  be d r a m  because of t h e  s e c t o r  of o r i g i n  of t h e  d a t a .  

3.5.2. The 6  c a t e g o r i e s  r e v i s i t e d .  

Below we w i l 1  c o n s i d e r  t h e  6 c a t e g o r i e s  from t h e  p o i n t  of v iew of  year - to-year  

changes .  



1. and 2 .  " I n d i r e c t  methods" and-"Goverment: ----------  -d z& - - - - - - - - - 
The y e a r l y  e s t i m a t s  i n  t h e s e  c a t e g o r i e s  a r e  

f r a u d  i s  concerned .  Hence, t h e  change of  t h e  

d i s t o r t e d .  

3 .  and 4. "Large f i rms"  and " sma l l  f i rms" .  
- - v - - - -  -------------  

supposed t o  be unbiased  a s  f a r  a s  

e s t i m a t e s  i s  n o t  s y s t e m a t i c a l l y  

Data c l a s s i f i e d  i n  t h e s e  c a t e g o r i e s  o r i g i n a t e  v i t h  t h e  p roduce r s  themselves .  

Hence, growth of  f r a u d ,  exceed ing  r e p o r t e d  g r o v t h ,  d i s t o r t s  t h e  year- to-year  

change such  a s  can  be computed from t h e  o f f i c i a l  e s t i m a t e s  f o r  2 subsequent  

y e a r s .  I n  ou r  s c e n a r i o s  of s e c t i o n  3.4 we assumed t h a t  t h e  f r a u d  i n  t h e  c a t e g o r y  

of sma l l  f i n n s  i s  g r e a t e r  t h a n  i n  t h e  c a t e g o r y  of l a r g e  f i r m s .  I n  ou r  

"growthW-scenar ios  we a l s o  w i l 1  assume t h a t  f r a u d  i n  c a t e g o r y  4  grows f a s t e r  

( r e l a t i v e  t o  t h e  o f f i c i a l l y  measured growth)  t h a n  i n  t h e  c a t e g o r y  3. 

5 .  "Very s m a l l  f i rms" .  -----------  
The y e a r l y  change of t h e  e s t i m a t e s  i n  t h i s  c a t e g o r y  i s  p a r t l y  i n s e n s i t i v e  t o  

f r a u d .  A s  has  been e x p l a i n e d  i n  s e c t i o n  3.2 t h e  e s t i m a t e s  i n  t h i s  c a t e g o r y  a r e  

formed by m u l t i p l y i n g  i n d i c a t o r s  ( s u c h  a s  e.g. p r o d u c t i o n  p e r  worker )  w i t h  t h e  

a p p r o p r i a t e  f a c t o r  (nunbe r  of worke r s ) .  Hence t h e  r e l a t i v e  change i s  e q u a l  t o  

t h e  r e l a t i v e  change of t h e  i n d i c a t o r  p l u s  t h e  r e l a t i v e  change i n  t h e  f a c t o r .  So,  

t h e  s y s t e m a t i c  b i a s  i n  t h e  e s t i m a t e s  o f  t h i s  c a t e g o r y  i s  e q u a l  t o  t h e  s y s t e m a t i c  

b i a s  i n  t h e  i n d i c a t o r s  a s  conputed f o r  c a t e g o r y  4 ,  p l u s  t h e  s y s t e m a t i c  b i a s  i n  

t h e  f a c t o r .  I r  i m p l i e s  t h a t  t h e  d i f f e r e n c e  between t h e  growth  of t h e  f i g u r e s  i n  

t h i s  c a t e g o r y  and t h e  a c t u a l  growth  i s  t h e  b i a s  of c a t e g o r y  4 p l u s  a  b i a s  caused  

by f r a u d  i n  t h e  growth o f  t h e  number of  working people .  

6 .  " F i s c a l  d a t a " .  - - - - - - - - -  
F o r  1977 t h e  e s t i m a t e s  were based on f i s c a l  d a t a ,  v h i c h  were r a i s e d  i n  o r d e r  t o  

account  f o r  f r a u d .  Fo r  t h e  y e a r s  a f t e r  1977 t h e  p r o d u c t i o n  and i n t e n n e d i a r y  

i n p u t s  p e r  om-account  worker  a r e  m u l t i p l i e d  by i n d i c e s  which r e f l e c t  t h e  

development of t h e  p r i c e s ,  number of  om-account  worke r s  and of p r o d u c t i v i t y .  

These  i n d i c e s ,  which a r e  numerous and a r e  d i f f e r e n t  f o r  d i f f e r e n t  sub-groups, 

a r e  de te rmined  from s e v e r a l  s o u r c e s  o f  i n f o r m a t i o n  a b o u t  s a l a r i e s  (vage  

i n d i c e s ) ,  p r i c e s  (e .g.  p r i c e  r e g u l a t i o n s  of t h e  government) ,  c o s t s .  However 

rough t h e s e  i n d i c e s  may be, t h e y  a r e  based on i n f o r m a t i o n  vhich i s  independent  

f rom t h e  p r o d u c e r s  t hemse lves  and i s  n o t  s y s t e m a t i c a l l y  b i a s e d  by f r a u d .  Hence, 

t h e  i ndex  o f  t h e  change o f  t h e  v a l u e  added p e r  man i s  de t e rmined  i n  a  vay which 

i s  i n s e n s i t i v e  t o  f r a u d .  So,  t h e  growth  of t h e  g r o s s  v a l u e  added ,  h i n g  

approximated  i n d i r e c t l y  i s  n o t  i n f l u e n c e d  by a  p o s s i b l e  growth  of t h e  p e r c e n t a g e  



of fraud by own-account vorkers. What is left is a possible systematic bias in 

the growth of the number of om-account vorkers. Here the argument vorks the 

Same way i à  in category 5 .  

3.5.3 Some calculations. 

In our calculations we will use the following notation. 

N GDP as of f icially measured. 

Ni,i=l, ...., 6 gross value added classified in category i. 
T GDP as it really is. 

Ti,i=l, ...., 6 gross value added classified in category i, when every- 
thing that should be measured, would indeed be measured. 

F absolute site of the distortion of GDP by fraud. 

F ,i=1,....,6 distortion of Ni by fraud. 
i 

Ue will use the following definitions: 

fi = Ni/N i-l,... .,6 

fi* = Ti/T i=1, ...., 6 
a = (Ti-Ni)/Ni 1x1,. . . . ,6 i 
a = (T-K)/K 

The first observation we make is 

?-i; t a(f-k> 
The distortion of the officially measured growth is dependent on the difference in 

growth between fraud and the official estimates (e-2) and on the relative size of 
the distortion ( a ) .  It is clear that a fast growth of fraud affects the official 

estimates more when the amount of fraud is large than when it is small. 

The above shows that a sensitivity analysis on grovth estimates can only be carried 

out in combination with an analysis of levels. This enforces the cogency of the 

argument, because a great distortion of official grovth estimates is possible only 

in case of a very (implausibly) fast growing fraud in a situation where this fraud 

is already very extensive. 

From the above definitions and equalities ve infer the folloving: 
.. .. s - 
T-N= ~ifl*(Ti-Ni)+ Ii(fi*-fi)Ni (8)  

It can be argued that the second term at the right hand side probably is negative. 

Indeed, for the scenarios we presented in section 3.4 we have: 

fi*<fi - for 1=1,2,3 (9) 

Noreover, in the seventies the highest growth figures have been realized in the 

first three categories. So, most probably 



A second argument t o  n e g l e c t  t h i s  t e m  i s  i t s  s i t e  and e s p e c i a l l y  t h e  s i t e  of i t s  

c o e f f i c i e n t s .  b v  

F o r  scheme V i n  s e c t i o n  3.4 fi*-f r a n g e s  from -0.0097 t o  0.0209. So, i n  t h e  
i 

rest of  o u r  c a l c u l a t i o n s  we u s e  t h e  t e m  

1 f *(ii-lii) a s  an  approximat ion  f  rom above f  o r  T-E. 
i i  

R e v r i  t i n g  t h i s  e x p r e s s i o n  g i v e s :  

+-N - <(i) 'i (l+ai)~(l+a).aifi(~i-~i) ( l i ) ,  

where <(a) means "is approximated from above". - 
I n  t h e  nex t  s e c t i o n  we p r e s e n t  t h e  a c t u a l  s e n s i t i v i t y  a n a l y s i s .  

3.5.4. S e n s i t i v i t y  a n a l y s i s  on growth f i g u r e s .  

Belov we p r e s e n t  5  schemes of  growth  p e r c e n t a g e s  f -k f o r  
C1 I 

i i 
1-1,. ..., 6. Every p e r c e n t a g e  F - N .  i n d i c a t e s  t h e  exces s  growth  of t h e  

i l - - - 
d i s t o r t i o n  of t h e  o f f i c i a l  e s t i m a t e s .  I n  eve ry  scheme Fl-N1 = F2-N2 = 0 ,  

because t h e  o f f i c i a l  e s t i m a t e s  a r e  ( a l m o s t )  n o t  s y s t e m a t i c a l l y  b i a sed  by f r a u d .  
- - .  % S 

F  -li and F4-ti4 i n d i c a t e  rhe  e x c e s s  growth of f r a u d  i .  l a r g e  and smal1  3 3 
f i r m s  r e s p e c t i v e l y .  T h i s  e x c e s s  growth i s  f u l l y  r e f l e c t e d  i n  t h e  d i s t o r t i o n  of t h e  

o f f i c i a l  e s t i m a t e s .  F ~ - N ~  can  be decomposed i n t 0  two p a r t s .  A t  t h e  one s i d e  

t h e r e  i s  t h e  e x c e s s  growth of f r a u d  p e r  worker i n  c a t e g o r y  4  and a t  t h e  o t h e r  s i d e  

t h e  e x c e s s  growth of  t h e  number of  vo rk ing  peop le  ( i n  t e n n s  of manyears) who a r e  - - 
nor  r e g i s t e r e d  a s  ruch .  Hence, t h e  d i f f e r e n c e  k t w e e n  and F4-NI i s  a t  

most t h e  e x c e s s  growth of  t h e  t o t a l  employment i n  c a t e g o r y  5  above t h e  o f f i c i a l  

e s t i m a t e s .  F i n a l l y  F -N i s  e q u a l  t o  t h e  e x c e s s  g r o v t h  of t h e  t o t a l  employment 6 6 
i n  t h i s  c a t e g o r y  above t h e  o f f i c i a l  e s t i m a t e s .  

Tab le  4. 

Exces s  growth of f r a u d .  

Scheme Category  - .. - -  .. - - - - 



When we compare the above percentages with the officially measured growth e.g. 
.? 

betveen 1979 and 1980 (GDP: 6.3%), ~ien the supposed grovth of the unofficial 

circuit is rather high, especially in scheme C, D and E. Scheme E is added to 

provide a "high" scheme vhich we consider to be a reasonable upper bound for 

the excess growth percentages. 

The influence of these schemes on the official grovth estimates can only be 

measured if one knows the size of the unofficial circuit. Hence, we combined 

these "growth schemes" vith the "level schemes" of section 3.4. For each 

combination we may compute the approximation from above of the bias in the 

officially measured growth. 

Table 5. 

Bias in the officially measured growth, given the relative site of fraud 

(I, ...., V) and the excess growth of fraud (A,. ..., E). Bias expressed in 

percentages. 

Level of Excess growth of fraud 

f raud A B C D E 

I 0.1 0.2 0.3 0.4 0.2 

11 0.2 0.4 0.5 0.7 0.4 

I I I O. 2 0.6 0.9 1.1 0.7 

IV O. 4 0.9 1.2 1.7 1.1 

These percentages are computed without regard to the explicit fraud estimations per 

category. Hovever, the total explicit fraud estimation is taken int0 account. The 

explicit fraud estimations influence the bias in the growth in downward direction: 

taking them int0 account uould lover the percentages in table 5 slightly (at most 

0.1%). 

In out presentation of the schemes I-V and A-E we stressed the magnitude of the 

percentages of schemes 111-V and C-E. Although we presentcd schemes V and E as 

reasonable upper bounds for the "level" schemes and grovth schemes respectively, we 

may not conclude that the combination of V and E yields a reasonable upper bound 

for the distortion of the growth figures. We 'must take into account that such a 

combination of rather high percentages is very unlikely to occur for some years. At 

most a combination of schemes 11 and B might occur during a longer period. 



I t  f o l l o v s  t h a t  a  b i a s  of more t h a n  0.5% i s  on ly  p o s s i b l e  i n  t h e  u n l i k e l y  event  

t h a t  bo th  t h e  e x c e s s  growth of  f r a u d  and t h e  magnitude of  t h e  r e l a * . ' - ?  d i s t o r t i o n  

of t h e  o f f i c i a l  GDP e s t i m a t e s  exceed r e a s o n a b l e  upperbounds. We t h e r e f o r e  may draw 

t h e  c o n c l u s i o n  t h a t  a  b i a s  i n  t h e  growth because of e x c e s s  growth  of f r a u d  i s  most 

l i k e l y  be lov  0.5%. Higher  p e r c e n t a g e s  a r e  improbable.  

4. Conclus ions .  

I n  t h i s  paper  we p r e s e n t e d  a  s e n s i t i v i t y  a n a l y s i s  of t h e  N a t i o n a l  Accounts  

e s t i m a t e s  i n  t h e  Ne the r l ands .  T h i s  a n a l y s i s  c o n c e n t r a t e s  on t h e  b i a s  i n  GDP and t h e  

growth of i t  because of f r a u d .  The b i a s  i n  GDP i s  i n v e s t i g a t e d  by d i v i d i n g  i t  i n t 0  

6 c a t e g o r i e s ,  a c c o r d i n g  t o  e i t h e r  t h e  s e c t o r  of o r i g i n  o r  t h e  methods of e s t i m a t i o n  

v h i c h  a r e  used.  

I n  some c a t e g o r i e s  f r a u d  i s  i m p l i c i t l y  i nc luded  i n  t h e  e s t i m a t e s .  I n  o t h e r  

c a t e g o r i e s  t h e  f i g u r e s  r e l a t e  t o  p a r t s  of  t h e  economy which do n o t  l end  thernselves 

t o  p r a c t i s i n g  f r a u d .  F i n a l l y  i n  some c a t e g o r i e s  e x p l i c i t  e s t i m a t i o n s  f o r  f r a u d  a r e  

made. Giving some schemes of p e r c e n t a g e s  of  f r a u d ,  v h i c h  i s  n o t  i m p l i c i t l y  i n c l u d e d  

i n  t h e  e s t i m a t e s ,  we o b t a i n  some i n d i c a t i o n s  f o r  t h e  s i z e  of t h e  d i s t o r t i o n  of GDP. 

Our c o n c l u s i o n  i s ,  t h a t  a  b i a s  i n  GDP which amounts t o  more t h a n  5% i s  v e r y  

u n l i k e l y .  

I n  t h e  second p a r t  of ou r  a n a l y s i s  we c o n c e n t r a t e  on growth  f i g u r e s .  A b i a s  i n  t h e  

r e l a t i v e  change of GDP c a n  o n l y  be q u a n t i f i e d  ï f  one bo th  knows t h e  e x c e s s  g r o v t h  

of f r a u d  ( n o t  i m p l i c i t l y  i n c l u d e d  i n  :he e s t i m a t e s )  above o f f i c i a l  g rowth ,  and t h e  

r e l a t i v e  amount of f r a u d  which d i s t o r t s  t h e  o f f i c i a l  e s t i m a t e s  of GDP. Co, we 

combine some schemes of e x c e s s  growth of f r a u d  w i t h  t h e  schemes of r e l a t i v e  

d i s t o r t i o n  of GDP i t s e l f .  Our c o n c l u s i o n  i s  t h a t  a  b i a s  of  more t h a n  0.5% i n  t h e  

growth  of GDP i s  o n l y  p o s s i b l e  i n  t h e  u n l i k e l y  combina t ion  of a  v e r y  g r e a t  

d i s t o r t i o n  i n  t h e  l e v e l  of GDP w i t h  improbably  h igh  p e r c e n t a g e s  of e x c e s s  g r o v t h  of 

f  r aud .  
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Append j x* 

Decomposi t ion of GDP ( a t  market  p r i c e s ) ,  1979,  i n t o  6  c a t e g o r i e s .  

M i l l i a r d s  of g u i l d e r s  

F i r s t  d i g i t ( s )  of 

ma jo r  g roup  

o 
l *  * 

2/3*** 

4 

5 

61/66 

67/68  

7  

8 

9 

Governmen t 

VAT on f i n a l  e x p .  

I n t e r e s t  margin  

of banks 

Ca t e g o r i e s  

* The f i g u r e s  may d i f f e r  s l i g h t l y  from t h e  N a t i o n a l  Accounts e s t i m a t e s ,  

due t o  round ing  o f f .  

The f i r s t  d i g i t s  o f  t h e  m a j o r  g roups  r e f e r  t o  t h e  f o l l o w i n g :  

O A g r i c u l t u r e  and f i s h i n g ;  1 M i n i n g  and q u a r r y i n g ;  2/3 H a n u f a c t u r i n g  

e x c e p t  c o n s t r u c t  i o n ;  4 P u b l i c  u t i l i t i e s ;  5 Conotruc t i o n ;  61/66 Trade ;  

67 /68  H o t e l s ,  c a f e t ,  r e s t a u r a n t s  and r e p a i r  o f  conrumer goods;  

7 T r a n s p o r t ,  s t o r a g e  and communicat ion;  8 Banking, i n r u r a n c e  and 

b u s i n e s s  s e r v i c e s ;  9 Other  s e r v i c e s .  The r e a d e r  i s  r e f t r r e d  t o  CBS 

(1974) and CBS (1982)  f o r  f u r t h e r  d e t a i l s .  

** Excluding  o i l  and g a s  p r o d u c t i o n ;  

*** I n c l u d i n g  011 and g a s  p r o d u c t i o n ;  
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