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INFORUM-TYPE MODEL FOR CZECHOSLOVAKIA 

Pavol Karasz 

Research  I n s t i t u t e  f o r  Reg<onaZ Economic P lann ing ,  
C i n t o r i n s k a  5 ,  8 1  6 4 4  B r a t i s l a v a ,  C z e c h o s l o u a k i a  

1 .  INTRODUCTION 

The d a t a  base given by t h e  input-output t a b l e s  of t h e  

Czechoslovak economy and c u r r e n t  s t a t i s t i c s  r ep resen t s  a con- 

venient  b a s i s  f o r  an INFORUM-type model cons t ruc t ion .  

The Czechoslovak economy is a type of c e n t r a l l y  planned 

economy, where ques t ions  about t h e  dominating r o l e  of supply 

o r  demand i n  modeling s e v e r a l  spheres  of t h e  reproduct ion 

process  a r e  s t i l l  under development. 

Generally known a p p l i c a t i o n s  of t h e  w c l a s s l c a l w  INFORUM 

approach (e.g. i n  t h e  USA, I t a l y ,  Belgium, W e s t  Germany, Japan, 

e t c . )  a r e  t y p i c a l l y  demand o r i en ted .  The adapta t ion  of t h i s  

approach f o r  modeling a type  of economy such a s  t h e  Czechoslovak 

economy is p o s s i b l e  i n  s e v e r a l  ways. One of t h e  p o s s i b i l i t i e s  

i s  based on t h e  d i r e c t  use of t h e  " c l a s s i c a l n  INFORUM approach 

with t h e  app l i ca t ion  of s u i t a b l e  types  of behavioral  func t ions ,  

which a r e  more t y p i c a l  of c e n t r a l l y  planned economies. 

The aim of t h i s  con t r ibu t ion  is a d e s c r i p t i o n  of t h e  main 

spheres  connected wi th  t h e  INFORUM-type model f o r  Czechoslovakia 

based on t h e  use  of t h e  above mentioned approach, 



2 .  A GENERAL DESCRIPTION O F  THE MODEL 

Any model i s  based on a  d e s c r i p t i o n  of t h e  economy. For 

our  purposes t h i s  d e s c r i p t i o n  is given by t h e  gene ra l  s t r u c -  

t u r e  of t h e  Czechoslovak input-output t a b l e s .  F igure  1  g ives  

a  schematic r e p r e s e n t a t i o n  of t h e  t a b l e  used f o r  t h e  Czechos- 

lovak model. The ou tpu t  s t r u c t u r e  of t h e  economy, a s  o t h e r  

i n d i c a t o r s ,  i s  d iv ided  i n t o  28 branches (see Appendix 1 ) .  The 

s a l e s  of any one of  t h e s e  branches i n  a  given yea r  a r e  shown 

i n  t h e  t a b l e  r ep resen ted  i n  Figure  1  a c r o s s  one row i n  t h e  

column corresponding t o  t h e  buyer. The sum of  a l l  t h e  f i n a l  

demand elements minus imports  i s  t h e  g r o s s  d m e s t i c  ( s o c i a l )  
1 )  product  . 

The f o r e c a s t s  c o n s i s t  of t a b l e s  of t h i s  type .  The b a s i c  

l o g i c  i s  t o  f o r e c a s t  f i n a l  demand by colmms i n  t o t a l  and f o r  

those  branches which a r e  e s s e n t i a l  from t h e  p o i n t  of view of 

t h e  given column of f i n a l  demand (see Appendix 2 ) .  For t h e  

rest of t h e  branches t h e  column t o t a l s  can be d i s t r i b u t e d  by. a  

convenient percentage s t r u c t u r e  der ived  from t h e  base year .  

Also i n  t h e  case  of imports  t h e  same approach is  used. By 

applying t h e  sum of a l l  f i n a l  demand columns t o  t h e  known 

Leontief  l i n e a r  model adapted f o r  our  needs w e  o b t a i n  t h e  out-  

p u t s  which a r e  necessary  t o  y i e l d  f i n a l  demand. With t h e  he lp  

of t h e s e  o u t p u t s  it is  p o s s i b l e  t o  compute t h e  fo recas t ed  l e v e l  

of l abor  p r o d u c t i v i t y  and compare t h e  obta ined  c h a r a c t e r i s t i c s  

wi th  t h e  t a r g e t  l e v e l  of l a b o r  p r o d u c t i v i t y  ( a t  t h e  aggregated 
o r  d i saggrega ted  l e v e l )  over t h e  time horizon of a  f o r e c a s t .  

P r e d i c t e d  i n t e r i n d u s t r y  flows a s  w e l l  a s  each column of 

f i n a l  demand express  domestic p l u s  imported product ion.  A l l  

i n d i c a t o r s  i n v e s t i g a t e d  i n  t h e  model are given i n  cons tan t  

p r i c e s  of t h e  yea r  1977 (except f o r  d i sposab le  hcome)  i n  

m i l l i o n  Czechoslovak crowns (Kcs) . 

" ~ i f f e r e n c e s  i n  t h e  SWA and NMP concepts  are widely known s o  
t h a t  t h e  reader  is n o t  s u r p r i s e d  about  t h e  absence of non- 
product ive s e r v i c e s  i n  t h e  28 i n d u s t r i e s  shown i n  Appendix 1 
on t h e  supply s i d e .  
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Severa l  types  of behavioral  func t ions  a r e  used f o r  fore-  

c a s t i n g  f i n a l  demand elements a s  w e l l  a s  imports.  

3 .  THE TYPES OF BEHAVIORAL FUNCTIONS USED 

a .  Personal  Consumption 

I n  t h e  sphere of modeling of personal  consumption w e  have 

s t a r t e d  from t h e  assumption t h a t  personal  consumption i n  year  t 

is a func t ion  o f :  

(i) disposable  income i n  year  t ,  o r  

(ii) disposab le  income i n  year  t and personal  consumption 

i n  year  t-1. 

The v a l i d i t y  of t h e s e  assumptions was r epea ted ly  v e r i f i e d  

under t h e  cond i t ions  of Czechos lwakia  j u s t  a s  f o r  s e v e r a l  

o t h e r  c e n t r a l l y  planned economies. 

The forms of t h e s e  demand func t ions  a re :  

t t (i) Ci = a + BiY , o r  i 

where 

C; 
- value  of personal  consumption of good i i n  cons tan t  

p r i c e s  i n  year  t; 

yt - va lue  of t o t a l  d i sposable  income i n  c u r r e n t  p r i c e s  

i n  year  t; 

c:-'- va lue  of personal.  consumption of good i i n  cons tan t  

p r i c e s  i n  yea r  t-1. 

Disposable income (expressed i n  c u r r e n t  p r i c e s ) - i s  taken 

from c u r r e n t  s t a t i s t i c a l  d a t a  and i s  equal  t o  income minus 

personal  f i n a n c i a l  payments ( taxes ,  ctc ,] , 

The concre te  use of t h e  above descr ibed  types of func t ions  

(i o r  ii) depends f i r s t  of a l l  on t h e  c h a r a c t e r  of a .given good 

(branch) .  For example, I n  t h e  case  of  the c l o t h i n g  i n d u s t r y  

funct ion  type  (i] was chosen. The func t ions  of personal  con- 

sumption were es t imated  by i n d u s t r i a l  breakdown without  f u r t h e r  

d i v i s i o n  i n  ccmunodlty groups. 



Income e l a s t i c i t i e s  f o r  goods produced by e s s e n t i a l  

branches from the po in t  of view of personal  consumption a r e  
2 descr ibed  below. : 

Agricul ture  

Food indus t ry- .  

Trade 

Transpor ta t ion  

Production of e l e c t r i c a l  machinery 
and appl iances  

Power i n d u s t r y  

Fuel i n d u s t r y  

T e x t i l e  i n d u s t r y  

Machine bui ld ing  

Chemical and rubber indus t ry  

Wood indus t ry  

Clothing i n d u s t r y  

Leather i n d u s t r y  

b. Soc ia l  Consumption 

The second type  of consumption con ta ins  a l l  t h a t  amount 

of production which is necessary t o  cover the needs of s o c i e t y  

i n  s e v e r a l  f i e l d s  (education, h e a l t h  c a r e ,  c i v i l  s e r v i c e ,  e t c . )  . 
The l e v e l  of s o c i a l  consumption is  regula ted  by means of c e n t r a l  

planning, Therefore it is poss ib le  t o  assume t h a t  s o c i a l  con- 

sumption (by branches) i n  year  t is j u s t  a  funct ion  of s o c i a l  

consumption Ln year  t-1. For our needs we used t h e  form 

- - - -  ~ 

"They a r e  short-run e l a s t i c i t i e s  and t h e i r  sum is no t  equal  
t o  one, because t h e  lagged dependent v a r i a b l e  i s  important 
f o r  many commodities, i .e,  model (ii) has been used. 



where 

st - value of social consumption of good i in constant i 
prices in year t. 

c. Inventory Change 

The actual level of inventory change is centrally regu- 

lated by the requirements of the production process. Then we 

can assume that inventory change is a function of the produc- 

tion process. From this fact follows the application of our 

approach, which is based on the description of total invest- 

ment as a linear function of production split by shares (with 

positive or negative signs) into the competent branches. Then 

the form of the function for Anventory changes Ts: 

where 
L 

A I ~  - value of inventory change of good i in constant 
prices in year t; 

xt - value of production in constant prices in year t. 
Parameters a, 6 are statistically estimated and ai is 

derived from the structure of inventory change in the base 

year. 

For total invetory change w e  obtain the function: 

d. Investments 

Usually the modeling of Anvestments In TNFORUM-type models 
in a given year is divided into investments for replacement and 

investments for expansion. In our approach investments are not 

divided. They are treated as a whole depending on two factors: 

sources and capacities- The sources are expressed by the value 

of accumulation (inventory change plus investment] of the pre- 

vious year. On the one hand these values describe the time 



e f f e c t  i n  t h e  produc t ion  process  ( i n  i n v e s t m e n t s ) ,  and on t h e  

o t h e r  hand t h e  un f in i shed  c o n s t r u c t i o n  volume of t h e  prev ious  

year .  The c a p a c i t i e s  a r e  r ep re sen ted  by v a l u e s  of p roduc t ion  

i n  t h e  c u r r e n t  yea r .  Then investment  i n  yea r  t i s  dependent 

on inven to ry  change i n  investment  i n  y e a r  t -1 ,  and on t h e  

a c t u a l  p roduc t ion  l e v e l .  The form of investment  func t ion  is  

given by: 

S u b s t i t u t i n g  t h e  f u n c t i o n  f o r  t o t a l  i n v e n t o r y  change 

(from (1)  t o  (2 )  ) gave t h e  f i n a l  form of t h e  investment  func- 

t i o n  : 

where 

vt - v a l u e  of inves tments  i n  c o n s t a n t  p r i c e s  i n  yea r  t. 

The meaning of xt and C t-l i s  t h e  same as f o r  i nven to ry  

change, For t h e  parameters  w e  t ake :  a = y + 6a, B = 6 ,  c = 6 6 ,  

d = a. 

From t h e  p o i n t  of t h e  r e l a t i o n s h i p  between sou rces  and 

c a p a c i t i e s  on t h e  one hand and investment  on the o t h e r  hand it 

is s t r i k i n g  i f  the c o e f f i c i e n t  d is nega t ive .  Tn this case 

an i n c r e a s e  i n  p o d u c t i o n  cor responds  t o  a d e c r e a s e  of i n v e s t -  

ment and v i c e  v e r s a ,  i.e. a dec rease  of p roduc t ion  e n t a i l s  an 

i n c r e a s e  i n  t h e  level of investment.  Then it is p o s s i b l e  t o  

t rea t  the g iven  functLon a s  a r e f l e c t i o n  of a s imple  r e g u l a t i n g  

t o o l  which d e s c r i b e s  t h e  p ropor t ions  Between t h e  necessary  in -  

vestment l e v e l  and the dynamics of p roduc t ion  under t h e  condi-  

t i o n s  (degree  o f  development) of  t h e  i n v e s t i g a t e d  economic 

system. 

T h e  func t jon  f o r  t o t a l  investment  i s  es t ima ted  a s :  



The total investment is split into the relevant branches 

(equipment and construction) by shares derived from the base 

year. 

e. Exports 

The modeling of exports in the centrally planned economies 

is mostly a combination of the supply and demand oriented 

approach. Usually the supply factor is represented by produc- 

tion and the demand factor by world imports. Our experience 
confirms the validity of this approach also under the condi- 

tions of the Czechoslovak economy. From this fact follows-the 

form for export functLons 

where 

E~ - value of exports of good f in constant prices in 
i 

year t; 

D~ - value of world imports of the i-th commodity in i 
current prices (in million franco crowns). 

From the analytical point of view the values and signs of 

coefficients bi and ci play an important role. The values 

correspond to the shares of the production of branch i and 

world imports with respect to exports of goods produced by 

branch i. The signs give 2nformation on the role of supply and 

demand in the export functions. This means on the one hand 

that a positive value of bi corresponds to supply conditions 

from the exporter's position (more production - more exports) 
and positive value corresponds to demand orientation 

of the producerFs posftion (more world trade - more exports). 
On the other hand, a negative value of bi corresponds to non- 

supply conditions fram the exporterbs position and a negative 

value of ci corresponds to non-demand cond2tions of foreign 

markets for good i from the producerFs position. 



The c o e f f i c i e n t s  of expor t  func t ions  f o r  some branches 

a r e  given below: 

Branches . a i bi C i 

Fuel i n d u s t r y  

Ferrous meta l lurgy  

Chemical and rubber indus t ry  

Machine bu i ld ing  

Production of e l e c t r i c a l  
machinery and equipment 

Production of bu i ld ing  com- 
ponents  

Wood i n d u s t r y  

Paper and c e l l u l o s e  i n d u s t r y  

Glass ,  ceramics, and porce la in  

T e x t i l e  i n d u s t r y  

Clothing i n d u s t r y  

Leather  i n d u s t r y  

Food i n d u s t r y  

Transpor ta t ion  

Trade 
. . .  . 

-4772.9 0 . 4  
. . . . . . . . . . . . . . . .  . . . .  . . . (.o.* 0.13 

('0'. 0'3') 

From t h e  a b w e  c o e f f i c i e n t s  fo l lows  t h a t  on ly  i n  t h e  f u e l  

i ndus t ry ,  t h e  wood i n d u s t r y ,  and t h e  food i n d u s t r y  t h e r e  a r e  

non-supply c o n d i t i o n s  from t h e  e x p o r t e r ' s  p o s i t i o n .  This  f a c t  

i s  given f i r s t  of  a l l  by t h e  c h a r a c t e r  of goods determined by 

t h e  above branches,  and a l s o  by t h e  r o l e  of these goods wi th in  

t h e  Czechoslovak economy. The non-demand cond i t ions  from t h e  

p roduce r ' s  p o s i t i o n  i n  f e r r o u s  meta l lurgy ,  machine bu i ld ing ,  



production of bu i ld ing  components, and g l a s s ,  ceramics,  and 

p roce la in  mainly fo l low from t h e  l e v e l  of competent goods 

with r e s p e c t  t o  t h e  s i t u a t i o n  of fo re ign  markets. 

f .  Imports 

I n  t h e  sphere  of import modeling the pure  supply approach 

was p re fe r red .  This  f a c t  was supported f i r s t  of a l l  by t h e  

c h a r a c t e r  of t h e  Czechoslovak fo re ign  t r ade .  More than  70% of 

t h e  Czechoslovak imports  a r e  from s o c i a l i s t  c o u n t r i e s ,  and i n  

t h i s  a r e a  t h e  dominating a s p e c t s  a r e ,  I n  gene ra l ,  t h e  needs of 

t h e  buyer country,  i.e. imports a r e  considered a s  comple- 

mentary ones. Then f o r  t h e  import func t ions  t h e  form is  

given by 

where 

M: - va lue  of import of good i i n  cons tan t  p r i c e s  i n  

year  t. 

The import func t ion  f o r  branch 2 expresses  t h e  amount of 

imports of good i necessary  t o  cover t h e  needs of t h e  production 

of branch i i n  a given year .  This  f a c t  e x p l a i n s  t h e  meaning of 

c o e f f i c i e n t  bit which d i r e c t l y  g ives  an import determinat ion f o r  

t h e  given va lue  of production.  Therefore ,  under  our cond i t ions ,  

t h e s e  a r e  always p o s i t i v e  va lues  smal le r  than 1 (except f o r  t h e  

f u e l  i n d u s t r y ,  where imports ( o i l ,  gas )  a r e  bigger  than pro- 

d u c t i o n ) .  Information about t h e  complementary o r  s u b s t i t u t e  

cha rac te r  of imports  is given by t h e  value a i' I f  domestic. 

s u b s t i t u t i o n  does not  e x i s t ,  ai - ? 0 .  I n  t h e  oppos i t e  case ai 

is negat ive.  It should be  noted t h a t  a p o s i t i v e  va lue  of ai 

was only  obtained f o r  f e r r o u s  metal lurgy and f o r  t h e  chemical 

and rubber indus t ry .  

For t h e  most e s s e n t i a l  branches t h e  es t imated  c o e f f i c i e n t s  

of t h e  import func t ions  a r e  given Below: 



Branches . . . . . .  a, b: 

Fuel industry 

Ferrous metallurgy 

Nonferrous metallurgy -4219.4 0.56 
(0.02) 

Chemical and rubber industry 

Machine building -4044 -6 0-33 
(0.01) 

Production of electrical machinery -1390.2 0.15 
and appliances (0.00) 

Textile industry 

Transportation -5939.3 
. . . . . . .  

0.30 
('0'. 00 ) 

g. Labor Productivity 

The starting point for an investigation of labor pro- 

ductivity is given by the assumption of full employment (which 

is typical of the Czechoslovak economy as well as of other 

centrally planned economies). The disposable labor force in 

the national economy is practically equal to employment. This 

is one of the most essential factors, which plays an im- 

portant role in the level and character of labor productivity. 

Assuming that changes in labor' productivity are deter- 

mined by the character of the economic system's development, 

labor productivity is defined as a function of time: 

- a + bit log t - i 
L: 

where 

L: - number of employees (in thousands) in branch i 
and year t. 



A t  t h e  n a t i o n a l  l e v e l  r a t e s  of growth of l abor  produc- 

t i v i t y  a r e  about 3.5% : 

xt 
log  - = 2.7044 + 0.0335 t . 

Lt ( o . o o o 0 ) :  

4 .  CHANGES I N  COEFFICrENTS 

Changes i n  Input-output coefficients a r e  d e c b i v e  f o r  any 

meaningful i n v e s t i g a t i o n  of s t r u c t u r a l  change i n  an economy. 

The method chosen h e r e  Is based on t h e  w e l l  known INFORUM 

l o g i s t i c  curve approach. 

A l o g i s t i c  curve is defined by t h e  d 2 f f e r e n t l a l  equat ion 

where "c" denotes  t h e  coeff lcTent ,  *av Its asymptote, and "b" 

a cons tant .  

The s o l u t i o n  of this d i f f e r e n t i a l e q u a t i o n  Is 

where A i s  a  cons tant  of In teg ra t ion .  

To apply o rd ina ry  l e a s t  squares ,  t h e  equat ion is  re- 

arranged a s  follows: 

a a  log(-- - a )  = logA - b a t  , i f  - > 1 , 
Ct Ct 

- 

a  
log(1  - - ) = log(-A) - b a t  , i f  - a  < 1 

Ct Ct 

The f i r s t  equat ion i s  used f o r  r i s i n g  c o e f f i c i e n t s ,  and 

t h e  second f o r  dec l in ing  c o e f f i c i e n t s .  



The above equa t ions  have been a p p l i e d  o n l y  f o r  t h e  most 

important  c o e f f i c i e n t s  (see Appendix 3 ) .  For t h e  rest of t h e  

c o e f f i c i e n t s  t h e  s t r u c t u r e  de r ived  from t h e  base  yea r  w a s  used.  

Changes i n  input -ou tpu t  c o e f f i c i e n t s  may arise from 

changes i n  t e c h n o l o g i e s ,  modernizat ion,  s u b s t i t u t i o n  between 

s e v e r a l  k inds  of i n p u t s ,  e t c .  A g l o b a l  c h a r a c t e r i z a t i o n  of  

t h e  movement of c o e f f i c i e n t s  f o r  a g iven  pe r iod  is p o s s i b l e  by 

cons ide r ing  a s h a r e  of i n t e r m e d i a t e  i n p u t s  in t o t a l  ou tpu t .  

Changes i n  these s h a r e s  are g iven  below f o r  a s e l e c t e d  group 

of  branches.  

Ra t io s  o f  i n t e r m e d i a t e  u se  (1967 =1) 

Branches 19 73' 1.97'7 ' ' 1'9'82 

A g r i c u l t u r e  1.12 1.32 1.33 

Fuel  i n d u s t r y  1.21 1.75 1.64 

Power i n d u s t r y  1.25 1.44 1.46 

Ferrous  me ta l lu rgy  1.32 1.64 1 ., 70 

Chemical and rubber  i n d u s t r y  1.65 2.32 2.71 

Machine b u i l d i n g  1.42 2.06 2.42 

Product ion o f . e l e c t r i c a 1  machinery 
and a p p l i a n c e s  

T e x t i l e  i n d u s t r y  1.20 1.30 1.50 

Food i n d u s t r y  1.25 1.41 1.46 

Building i n d u s t r i e s  1.67 2.68 3.12 

T r a n s p o r t a t i o n  1.28 1.48' 1'. 50 

5. SOME QUESTIONS AND REMARKS ON FURTHER DEVEZOPMENT 

The in format ion  g iven  i n  t h e  p rev ious  p a r t s  o f  t h i s  con- 

t r i b u t i o n  r e p r e s e n t s  some d e s c r i p t i o n  of t h e  real s i d e  of t h e  

model. I n  i t s  f u r t h e r  development t h e r e  a r e  two p r i n c i p a l  

d i r e c t i o n s .  

The f i r s t  one is  a f u r t h e r  improvement of t h e  r e c e n t  s t a g e  

of  t h e  model, mainly i n  t h e  sphe re  o f :  

- ex tens ion  of  f i n a l  demand c a t e g o r i e s  i n  t h e  a r e a  of 

pe r sona l  consumption; and 



- explicit expression of centrally planned economies, 
market economies and developing countries in the 

foreign trade equations. 

The second one is an extension of the real side of the 

model by price considerations and its integration into the in- 

ternational system of INFROUM-type models linked in the sphere 

of foreign trade. 

The basic contribution of the real side of the model by 

price considerations essentially consists in the improvement 

of the analytical usefulness of the model. This fact can play 

an important role in the sphere of analytical utslizations, 

connected first of all with the aspects given by the value 

added structure. 

In the sphere of linkage we must start from an obvious 

fact, which is established by a well-functioning foreign trade 

among the socialist countries and by the large similarities in 

their export and import mechnisms. It seems to be reasonable 

to start with the linkage of the Czechoslovak model to the 

models of other socialist countries and gradually develop a 

convenient trade model for the centrally planned econon' les. 

This trade model can then be linked with the trade models of 

market economies. 

It is also possible to envisage an extension of the model 

from the point of view of regional input-output models. Such 

an extension allows for an economic policy simulation to cover 

the needs of regional planning in the sphere of structural 

changes. 

The IIASA international system of IIJFORUM models and its 

data base offer a large number of possibilities for investiga- 
tion of many problems in the field of economic growth, equilib- 

rium, and structural changes. A set of these problems is con- 

nected with questions concerning the absorption of new tech- 

nologies by several types of economies. Connections and dis- 

connections in these spheres hetween highly developed centrally 

planned economies and post-industrial types of market economies 

can be an interesting subject for research. 



APPENDIX 1. Branches Figuring in the INFORUM Model of 
Czechoslovakia 

Agriculture 

Forestry 

Fuel industry 

Power industry 

Ferrous metallurgy 

Non-ferrous metallurgy 

Chemical and rubber industry 

Machine building 

Production of electrfcal machinery and appliances 

Production of buflding components 

Wood industry 

Paper and cellulose industry 

Glass; ceramics and porcelain production 

Textile industry 

Clot.hing industry 

Lzather industry 

Printing industry 

Food industry 

Cooling and tobacco Lndustry 

Other industries 

Building industries 

Geological activities 

Designing for construction 

Transportation 

TelecommunicatLon 

Trade 
Material stocking 

Purchase of agricultural products 



APPENDIX 2 .  

Bran- Pe r s .  SOC . In- Inv.  
ches  cons.  cons .  v e s t .  change Exp. Imp. 

1 X X 

x - e s s e n t i a l  branches  



APPENDIX 3 .  

Branches 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 

X  X  X  X  X 

X  X  X  

x x x x x  X  X  X  X  X  X  X  X  X  X  

X  X  X X X X X X X X X  X  X  X  X X X X X  

X  X X X  X X X  

X X X X X  X  X  

X X  X  X  X X X X  X  X  X  X  

X X X  X  X  X  X  X X X X  X  X  

X X X X X  X X X  X  X  

X X X X X X  X  X  X  X  X  

X  X X X X X  X X X X  X  

X  X  X  X X X X  X  X  

X  X  X  X  X  X X X  X X X X X  

X  X X X  X  X  X  X  X  X  X  X  X  

X  X  X  X  X  X  X  X  X  X X X  

X  X X X X X X X X  X  X  . X  X  X  

X  X  X  X  X  X  X  X  X  X  

X  X  X  X  X  

X  X  X  X  X  X  X  X  X  

X  X  X  x x x x  X  X X  X  X X X X X  

X  X  X  X X X X X X X X  

X X  X  X  X  X X X  X  X . X  X  

x - inportant coefficients 


