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Abstract 

This paper examines the recent evolution of Bulgaria's 
population. It is part of IIASA's comparative study of migra- 
tion and settlement patterns in its member nations. The paper 
presents a multiregional demographic analysis of fertility, 
mortality, and internal migration for a seven-region disaggrega- 
tion of the Bulgarian state. The results give a detailed snap- 
shot of current spatial population dynamics in the country and 
offer valuable insights useful for improving the national popu- 
lation policy. 
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M i g r a t i o n  and  S e t t l e m e n t  i n  B u l g a r i a  

INTRODUCTION 

Demographers t h r o u g h o u t  t h e  wor ld  have  f o r  a l o n g  t i m e  f i x e d  

t h e i r  a t t e n t i o n  m a i n l y  on f e r t i l i t y  and  m o r t a l i t y  p a t t e r n s ,  ne- 

g l e c t i n g  t o  some e x t e n t  m i g r a t i o n  w i t h i n  a g i v e n  p o p u l a t i o n .  

The r e a s o n s  f o r  t h i s  may have  been  a  l a c k  o f  e f f i c i e n t  mathemat- 

i c a l  models  and  p o o r  s t a t i s t i c a l  d a t a  on  m i g r a t i o n .  Dur ing  t h e  

l a s t  d e c a d e  t h e s e  d i f f i c u l t i e s  have  been  e a s e d :  new models  have  

been c r e a t e d  b o t h  f o r  t h e  s t u d y  o f  m i g r a t i o n  and  f o r  t h e  improve-  

ment o f  i n c o m p l e t e  d a t a .  Fo r  t h e  s t u d y  o f  t h e  s p a t i a l  dynamics  

o f  a  g i v e n  p o p u l a t i o n ,  t h e  m o s t  u s e f u l  models  are  t h o s e  which  

a n a l y z e  t h e  j o i n t  e v o l u t i o n  o f  f e r t i l i t y ,  m o r t a l i t y ,  and mig ra -  

t i o n  p a t t e r n s .  

I n  t h i s  s p a t i a l  a n a l y s i s  o f  t h e  p o p u l a t i o n  o f  B u l g a r i a ,  

models  and  computer  programs w e r e  u s e d  t h a t  have  been  e l a b o r a t e d  

a t  IIASA and p r e s e n t e d  i n  a series of  IIASA p a p e r s .  The models  

w e r e  f i t t e d  t o  1975 d a t a .  

S e c t i o n  1 o f  t h i s  p a p e r  d e s c r i b e s  demographic  c h a n g e s  o f  t h e  

B u l g a r i a n  p o p u l a t i o n  u n t i l  1975. S e c t i o n  2 d e a l s  w i t h  t h e  p r e p a -  

r a t i o n  o f  t h e  d a t a  t o  f i t  t h e  n e e d s  o f  t h e  a n a l y s i s .  The f o l l o w -  

i n g  s e c t i o n s  p r e s e n t  t h e  r e s u l t s  o f  t h e  models  u s e d :  t h e  m u l t i -  

r e g i o n a l  l i f e  t a b l e ;  t h e  p o p u l a t i o n  p r o j e c t i o n ;  t h e  s t a b l e  e q u i v -  

a l e n t  p o p u l a t i o n ;  and  t h e i r  u s e  i n  t h e  s t u d y  o f  s p a t i a l  f e r t i l i t y ,  

m o r t a l i t y ,  a n d  m i g r a t i o n  p a t t e r n s  as i n d i c a t e d  by s u c h  v a r i a b l e s  

as t h e  s p a t i a l  r e p r o d u c t i o n  and  m i g r a p r o d u c t i o n  ra tes ,  and  s p a -  

t i a l  m i g r a t i o n  l e v e l s .  These  are examined t o g e t h e r  w i t h  o t h e r  

o b s e r v e d  demographic  c h a r a c t e r i s t i c s  t o  g i v e  a  f u l l  v i ew o f  t h e  

demographic  s t r u c t u r e  o f  t h e  B u l g a r i a n  p o p u l a t i o n  i n  1975.  



1.  OVERVIEW OF THE DEMOGRAPHIC HISTORY OF BULGARIA 

I n  o r d e r  t o  unders tand  t h e  models '  r e s u l t s ,  one needs some 

background i n fo rma t ion  about  t h e  c u r r e n t  demographic p a t t e r n s  of 

t h e  popu la t i on  of  Bu lga r i a .  

I n  i t s  demographic development,  each n a t i o n  p a s s e s  through 

s e v e r a l  s t a g e s  c l o s e l y  connected w i t h  t h e  s o c i a l  and economic 

h i s t o r y  o f  t h e  n a t i o n .  Demographic s t u d i e s  i n  B u l g a r i a  (S te fanov  

e t  a l . ,  1974, Naoumov e t  a l . ,  1974) i d e n t i f y  t h r e e  s t a g e s  t h a t  

have a f f e c t e d  t h e  p r e s e n t  demographic s t r u c t u r e  o f  t h e  Bulgar ian  

popu la t i on :  

- t h e  p e r i o d  u n t i l  1920-1925 

- t h e  p e r i o d  between 1920-1925 and 1945 ( t h e  end of  World 

War 2)  

- t h e  p e r i o d  a f t e r  1945 

W e  beg in  o u r  paper  w i th  a  b r i e f  d e s c r i p t i o n  o f  t h e  changes 

i n  f e r t i l i t y ,  m o r t a l i t y ,  and m i g r a t i o n  p a t t e r n s  i n  Bu lga r i a .  

1.1 F e r t i l i t y  

Except  f o r  t h e  y e a r s  o f  t h e  Balkan War and t h e  F i r s t  World 

War, d u r i n g  t h e  f i r s t  s t a g e ,  c rude  b i r t h  r a t e s  (CBR) w e r e  i n  t h e  

range o f  39-42 p e r  thousand.  These h igh  numbers a r e  t y p i c a l  o f  a  

popu la t i on  t h a t  ha s  n o t  y e t  s t a r t e d  i t s  demographic t r a n s i t i o n .  

During 1925, t h e  l a s t  yea r  o f  t h i s  p e r i o d ,  t h e  CBR was 36.9 p e r  

thousand ( F i g u r e  1 . 1 ) .  Th i s  marked t h e  beginning of t h e  demo- 

g r a p h i c  t r a n s i t i o n ,  which took p l a c e  d u r i n g  t h e  second s t a g e .  I n  

1939-1945, t h e  C E R s  were around 22 p e r  thousand.  The second 

s t a g e  was c h a r a c t e r i z e d  by t h e  beg inn ing ,  though a  very  slow one,  

o f  i n d u s t r i a l i z a t i o n  and u r b a n i z a t i o n  i n  t h e  coun t ry .  

The l a s t  s t a g e ,  t h e  pe r iod  a f t e r  t h e  Second World War, was 

remarkably new i n  t h e  fo rmat ion  o f  t h e  demographic s t r u c t u r e  of 

t h e  Bu lga r i an  popu la t i on .  Th i s  was due t o  t h e  s o c i a l  and econom- 

i c  changes i n  t h e  coun t ry  a f t e r  1944, namely, l and  re forms ,  
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Figure 1 .1  Crude birth and death rates for Bulgaria, 1900-1975.  

Source: Demographic Yearbook for Bulgaria, 1974  - readjusted 
for 1975 .  

socialistic industrialization, collectivization and mechanization 

of agriculture, emancipation of women, improved health care, and 

urbanization. Some of the basic characteristics of economic 

development in the state are shown in Table 1 . 1 :  

Table 1.1 Some economic indices for Bulgaria, 1950-1975 

The fast economic growth brought'changes in the structure of 

the economy (Table 1.2)  which caused the movement of a large pro- 

portion of the labor force from agriculture to other branches of 

the economy, mainly to industry and non-material spheres. 

1975 

761,4 

632,4 

321,O 

1970 

561,O 

478,8 

278,O 

Indices 

National income 

National income per capita 

Real working salary 

1950 

100,O 

100,0* 

100,0* 

1960 

239,2 

220,4 

195,O 

1965 

353,6 

312,3 

215,O 



T a b l e  1 . 2  S t r u c t u r e  of  t h e  l a b o r  f o r c e  i n  economic b ranches  
i n  B u l g a r i a ,  1948-1975 ( i n  p e r c e n t s )  

The r e d i s t r i b u t i o n  of  t h e  l a b o r  f o r c e  a c c o r d i n g  t o  t h e  s t r u c -  

t u r a l  changes  of  t h e  e c o n o m i c b r a r ~ c h e s  l e d  t o  enormous changes  i n  

t h e  s p a t i a l  d i s t r i b u t i o n  o f  t h e  p o p u l a t i o n .  

Branches 

Industry 

Agriculture 

Total in material production 

Total in non-material production 

Total 

These  s t r u c t u r a l  changes  c a l l e d  f o r  a n  i n c r e a s e  i n  t h e  q u a l i t y  

o f  t h e  l a b o r  f o r c e ,  which l e d  d i r e c t l y  t o  a  widening of  e d u c a t i o n  

i n  t h e  c o u n t r y .  According t o  t h e  1975 c e n s u s ,  t h e r e  w e r e  no illit- 

e r a t e  p e o p l e  aged 7+,  4.1 p e r c e n t  o f  t h e  t o t a l  p o p u l a t i o n  (above 7 

y e a r s  o f  age )  had a h i g h e r  e d u c a t i o n ,  and 20,2  p e r c e n t  had a sec- 

ondary  e d u c a t i o n .  

A f t e r  t h e  f e r t i l i t y  compensat ion  p e r i o d  f o l l o w i n g  t h e  war ,  

t h e r e  appeared  a d e c r e a s e  i n  n a t a l i t y  ( F i g u r e  1 . 1 ) .  The l o w e s t  

CBR o b s e r v e d  was d u r i n g  1966: 14.9,  and t h e  n e t r e p r o d u c t i o n  

r a t e s  ( N R R )  i n  1965-1 967 w e r e  less t h a n  1.00 ( T a b l e  1 .3 )  . T h i s  

t r e n d  was caused  by t h e  socio-economic changes  i n  B u l g a r i a .  For  

example a  c l e a r l y  i d e n t i f i a b l e  movement o f  l a b o r e r s  f r e e d  from 

a g r i c u l t u r a l  p u r s u i t s  m i g r a t e d  t o  urban a r e a s ,  where i n d u s t r i a l -  

i z a t i o n  was growing r a p i d l y .  A much improved s t a n d a r d  of  l i v i n g  

194a 

7 1 9  

81,8 

95,6 

4,4 

100,O 

T a b l e  1 .3  N e t  r e p r o d u c t i o n  r a t e s  f o r  t h e  female  p o p u l a t i o n  of  
B u l g a r i a ,  1965-1974 

1960 

21,9 

54,7 

90,8 

912 

100,O 

Year 

NRR 

1965 

26,3 

44,9 

89,2 

10,8 

100,O 

- 
1975 

34,6 

22,5 

80,6 

19,4 

100,O 

1965 

0,969 

1966 

0,943 

1968 

1,064 

1967 

0,946 

1972 

0,963 

1969 

1,078 

1975 

1,055 

1973 

1,017 

1974 

1,084 

1970 

1,030 

1971 

0,967 



and q u a l i t y  of  l i f e  p l u s  t h e  emanc ipa t ion  o f  women, w i t h  t h e i r  

l a r g e r  s o c i a l  and economic o c c u p a t i o n ,  were f a c t o r s  t h a t  l e d  t o  

t h e  d i m i n i s h i n g  number o f  c h i l d r e n  born  i n  a g i v e n  f a m i l y .  I t  

must a l s o  b e  ment ioned t h a t ,  a c c o r d i n g  t o  B u l g a r i a n  t r a d i t i o n ,  

c h i l d r e n  w e r e  added working hands i n  a n  a g r i c u l t u r a l  househo ld ,  

b u t  n o t  s o  i m p o r t a n t  i n  an  urban househo ld .  

The f a l l  of  n a t a l i t y  and t h e  i n c r e a s e  i n  t h e  a v e r a g e  l i f e  

expec tancy  l e d  t o  a n  a g e i n g  of  t h e  p o p u l a t i o n .  To c o u n t e r a c t  

t h i s ,  i n  t h e  f a l l  o f  1967 t h e  government adop ted  l a w s  f o r  t h e  

encouragement  o f  c h i l d b e a r i n g .  A s  a r e s u l t ,  n a t a l i t y  h a s  i n -  

c r e a s e d  s i n c e  1968. The f a l l  of t h e  CDR and NRR i n  1971-1972 

i s  due  mainly  t o  t h e  e f f e c t  of  t h e  Second World W a r  on  t h e  a g e  

g roup  20-27. 

S i n c e  1956, B u l g a r i a  h a s  been d i v i d e d  i n t o  28 a d m i n i s t r a -  

t i v e  d i s t r i c t s .  The s t a t i s t i c a l  d a t a  f o r  t h i s  r e g i o n a l  d e l i n -  

e a t i o n ,  however, a r e  compat ib le  w i t h  d a t a  g o i n g  back t o  1947. 

T h i s  a l l o w s  f o r  t h e  r e g i o n a l  comparison of  t h e  l e v e l s  o f  f e r -  

t i l i t y  d u r i n g  t h e  t h i r d  demographic s t a g e .  

A t  t h e  b e g i n n i n g  of  t h e  t h i r d  s t a g e ,  and a f t e r  t h e  post-war 

compensat ion p e r i o d  (around 1950) n a t a l i t y  d i f f e r e d  g r e a t l y  

among t h e  d i s t r i c t s ,  i t s  ra te  r a n y i n g  between 14-36 p e r  thousand 

( F i g u r e  1 . 2 ) .  A f t e r  1951, n a t a l i t y  d e c r e a s e d  i n  a l l  t h e  d i s -  

t r i c t s ,  and t h e  d e c r e a s e  was h i g h e s t  f o r  d i s t r i c t s  w i t h  a  p r e -  

v i o u s l y  h i g h  l e v e l  o f  f e r t i l i t y .  For  i n s t a n c e ,  t h e  d i s t r i c t  of 

K u r d j a l i  e x h i b i t e d  t h e  h i g h e s t  l e v e l s  -o f  n a t a l i t y  i n  1951 and 

1975, b u t  t h e  d e c r e a s e  h a s  been s i g n i f i c a n t :  f rom 35 down t o  

22.3. The o t h e r  ex t reme  i s  t h e  d i s t r i c t  of Vidim, which 

e x h i b i t e d  t h e  l o w e s t  l e v e l  o f  n a t a l i t y  i n  1951 (14-16) and i n  

1975 ( 1 2 . 6 ) .  The s a m e  i s  t r u e  f o r  e a c h  o t h e r  d i s t r i c t :  a  h i g h  

l e v e l  of  n a t a l i t y  i n  t h e  beg inn ing  o f  t h e  s t a g e  l e a d s  t o  a h i g h  

l e v e l  a t  i t s  end ,  and a  low l e v e l  r emains  a low l e v e l .  I t  c o u l d  

be obse rved  t h a t  t h e  h i g h e r  t h e  l e v e l  o f  n a t a l i t y  i n  1951,  t h e  

s t r o n g e r  i t s  d e c r e a s e  i n  1975. So g r e a t e r  u n i f o r m i t y  among t h e  

d i s t r i c t s  was a c h i e v e d  - i n  1975 t h e i r  CBRs were i n  t h e  range  

o f  12-24. 



Number of 
districts 

1951 
Crude Birth Rates 

F i g u r e  1 .2  D i s t r i b u t i o n  o f  t h e  28 a d m i n i s t r a t i v e  d i s t r i c t s  
o f  B u l g a r i a  accord ing  t o  t h e  l e v e l  of  n a t a l i t y .  

Source : Demographic Yearbook f o r  B u l g a r i a ,  1974 - r e a d j u s t e d  
f o r  1975. 

The p r o n a t a l i s t  p o l i c y  adopted i n  1967 has  b rought  a  uni-  

form i n c r e a s e  o f  t h e  f e r t i l i t y  1 e v e l s . i n  a l l  t h e  d i s t r i c t s ,  w i t h  

t h e  excep t ion  o f  K u r d j a l i ,  which was n o t  i n f l u e n c e d  a t  a l l .  

It  i s  c l e a r  from t h e  abo,ve t h a t  t h e  t r a d i t i o n s  i n  t h e  f e r -  

t i l i t y  p a t t e r n s  t h a t  have been h i s t o r i c a l l y  e s t a b l i s h e d  i n  t h e  

s e p a r a t e  d i s t r i c t s ,  a r e  t a k i n g  p l a c e  i n  1975 i n  Bu lga r i a  as a  

whole. I t  might  be expec t ed  t h a t  d u r i n g  t h e  n e x t  5-6 y e a r s  t h e  

d i f f e r e n c e  between t h e  h igh  and low l e v e l s  of r e g i o n a l  f e r t i l i t y  

w i l l  c o n t i n u e  t o  d imin i sh .  

The s o c i a l i s t i c  development and t h e  p lanned t e r r i t o r i a l  

d i s t r i b u t i o n  of  t h e  p r o d u c t i v e  f o r c e s  b r i n g  f u r t h e r  e q u a l i z a -  

t i o n  o f  t h e  economic and c u l t u r a l  q u a l i t y  o f  l i f e  among t h e  d i s -  

t r i c t s  of  t h e  coun t ry .  Toge ther  w i t h  t h e  overcoming of  r e l i g i o u s  

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

f e r t i l i t y  l e v e l s  among t h e  r e g i o n s  o f  t h e  s t a t e .  

1 .2  M o r t a l i t y  

U n t i l  t h e  end of  t h e  f i r s t  s t a g e  of  demographic development 

(1920-1925),  m o r t a l i t y  i n  B u l g a r i a  was h i g h ,  w i t h  a  c r u d e  d e a t h  

r a t e  (CDR)  of approx imate ly  23 p e r  thousand (F igu re  1 . 1 ) .  By t h e  



end o f  t h i s  s t a g e  and d u r i n g  t h e  second s t a g e ,  m o r t a l i t y  f e l l  

t o g e t h e r  w i t h  f e r t i l i t y ,  t h e  CDR i n  1941-1945 having dropped t o  

13.4 p e r  thousand.  An unusua l  f e a t u r 2  o f  t h e  Bu lga r i an  demogra- 

p h i c  t r a n s i t i o n  w a s  t h e  l a c k  o f  any l a g  between t h e  f a l l  o f  f e r -  

t i l i t y  and t h e  f a l l  o f  m o r t a l i t y ,  i . e . ,  t h e  t r a n s i t i o n a l  popula-  

t i o n  growth u s u a l l y  o c c u r r i n g  i n  c o u n t r i e s  i n  which t h e  d e c l i n e  . 

i n  m o r t a l i t y  appea r s  b e f o r e  t h e  d e c l i n e  i n  f e r t i l i t y  d i d  n o t  

occu r  i n  B u l g a r i a .  

A f t e r  t h e  Second World War, a s  a  r e s u l t  o f  t h e  new condi-  

t i o n s  o f  l i v i n g ,  t h e  f a l l  o f  m o r t a l i t y  con t inued .  U n t i l  1965 

t h e  f a l l  o f  m o r t a l i t y ,  t o g e t h e r  w i t h  t h e  f a l l  o f  f e r t i l i t y  l e d  t o  

t h e  age ing  o f  t h e  p o p u l a t i o n  s t r u c t u r e ,  c aus ing  t h e  s l i g h t  i n -  

c r e a s e  o f  t h e  CDR a f t e r  1965. 

The e x p e c t a t i o n  o f  l i f e  g i v e s  a  b e t t e r  p i c t ~ r e  o f  t h e  mor- 

t a l i t y  l e v e l  t h a n  t h e  CDR because  it i s  n o t  i n f l u e n c e d  by t h e  age  

compos i t ion  o f  t h e  r e a l  p o p u l a t i o n .  I t  i s  common a l s o  t o  s a y  

t h a t  t h e  l i f e  expectancy i s  an i n d i c a t o r  o f  economic development 

and t h e  s t a n d a r d  of  l i v i n g .  Tab le  1.4 shows t h a t  t h i s  h a s  been 

t h e  c a s e  f o r  t h e  Bu lga r i an  popu la t i on .  The l i f e  expectancy a t  

b i r t h  i s  much h i g h e r  d u r i n g  t h e  t h i r d  s t a g e  t h a n  b e f o r e .  T h i s  i s  

a  r e s u l t  o f  t h e  improvement of  t h e  h e a l t h  c a r e  sys tem,  a s  w e l l  a s  

o f  t h e  a l r e a d y  mentioned socio-economic changes  t h a t  have t aken  

Tab le  1.4 L i f e  expectancy f o r  t h e  p o p u l a t i o n  o f  B u l g a r i a  
d u r i n g  t h e  p e r i o d  1900-1970. 

Source: ~ e m o g r a p h i c  Yearbook f o r  B u l g a r i a ,  1975. 

Year 1903 
1905 

Males 

Females 

Totals 

1973 
1974 

68.9 

73.6 

- 

1921 
1925 

44.4 

45.0 

44.6 

42.1 

42.2 

- 

1927 
1934 

47.8 

49.1 

48.4 

1935 
1939 

51.0 

52.6 

51.8 

1960 
1962 

67.8 

71.4 

69.6 

1947 

53.3 

56.4 

54.9 

1965 
1967 

68.8 

72.7 

70.7 

194611956 
1957 

64.2 

67.7 

65.9 

1969 
1971 

68.6 

73.9 

71.1 



p l a c e  a f t e r  t h e  Second World War. The l i f e  expec tancy  i n  1969- 

1971 i s  e q u a l  t o  71.1 y e a r s ,  and it i s  approx imate ly  t h e  same i n  

1975. 

L i f e  e x p e c t a n c i e s  a t  t h e  l e v e l  of  B u l g a r i a ' s  28 d i s t r i c t s  

a r e  u n a v a i l a b l e ,  t h u s  Tab l e  1 . 5  p r e s e n t s  t h e  d i s t r i b u t i o n  o f  t h e  

d i s t r i c t s  d u r i n g  t h e  t h i r d  demographic s t a g e ,  a r r a y e d  acco rd ing  

t o  t h e  magnitude o f  C D R s .  A t  t h e  beg inn ing  o f  t h e  p e r i o d  mor- 

t a l i t y  was h i g h e r ,  and t h e  CDRs  v a r i e d  more. I n  t h e  middle  of  

t h e  p e r i o d  (1960-1965) t h e  r ange  o f  t h e  CDRs was ve ry  narrow,  

and t h e i r  magnitude was lower.  During t h e  l a s t  decade  o f  t h e  

p e r i o d  (1965-1975) a  rise of  t h e  CDR appea r s  i n  s e v e r a l  d i s t r i c t s .  

T h i s  r i se  i s  a  r e s u l t  o f  t h e  age ing  of  t h e  p o p u l a t i o n  s t r u c t u r e  i n  

some d i s t r i c t s  i n  Nor the rn  and e s p e c i a l l y  i n  Nor thwestern  B u l g a r i a ,  

caused by o u t m i g r a t i o n  movements d u r i n g  t h e  f i r s t  two decades  o f  

t h e  t h i r d  s t a g e .  T h e r e f o r e ,  it  can  b e  s t a t e d  t h a t  d u r i n g  t h e  

whole t h i r d  s t a g e ,  m o r t a l i t y  f e l l  a s  d e p i c t e d  by t h e  l i f e  expec t -  

ancy f o r  t h e  t o t a l  p o p u l a t i o n ,  and it h a s  been t h e  a g e  s t r u c t u r e  

of  t h e  p o p u l a t i o n  t h a t  h a s  caused  t h e  r ise of  some CDRs d u r i n g  

t h e  l a s t  t e n  y e a r s .  I t  i s  expec ted  t h a t  w i t h  t h e  r a p i d ,  b u t  uni -  

form, s o c i a l  and economic development of t h e  c o u n t r y ,  t h e  l e v e l  

o f  m o r t a l i t y  ( i f  measured w i t h  a g e - s p e c i f i c  r a t e s )  w i l l  c o n t i n u e  

t o  f a l l  i n  t h e  l ong  run  i n  a l l  t h e  28 d i s t r i c t s ,  w h i l e  t h e  CDR, 

which depends on t h e  p e c u l i a r i t i e s  o f  t h e  p o p u l a t i o n  a g e - s t r u c t u r e ,  

may c o n t i n u e  t o  i n c r e a s e .  

Tab l e  1 . 5  D i s t r i b u t i o n  of  t h e  28- d i s t r i c t s  o f  B u l g a r i a ,  
a cco rd ing  t o  t h e  l e v e l  o f  m o r t a l i t y .  

Source:  S t e f anov  e t  a l . ,  (1974) a d j u s t e d  f o r  1975. 



Accordingly  it canno t  be  s t a t e d  t h a t  a  h igh  o r  low CDR i n  

1950 would l e a d  t o  a  h i s h  o r  low CDR i n  1975, a s  was t h e  c a s e  f o r  

t h e  CBR. On t h e  c o n t r a r y ,  t h e  d i s t r i c t  of  K u r d j a l i  had t h e  h igh-  

e s t  CDR i n  1947 (26 .9 )  and t h e  lowes t  one i n  1975 ( 6 . 3 ) !  There  

i s  no o t h e r  measure a v a i l a b l e  f o r  t h e  l e v e l  o f  r e g i o n a l  m o r t a l i t y  

t h a n  t h e  CDR, b u t  it is c l e a r  t h a t  t h i s  measure i s  n o t  r ep r e sen -  

t a t i v e ,  because  of  t h e  e f f e c t  o f  t h e  age  s t r u c t u r e .  

The demographic development of t h e  p o p u l a t i o n s  o f  t h e  d i s -  

t r ic ts ,  a s  d e p i c t e d  by f e r t i l i t y ,  s u g g e s t s  t h a t  where m o r t a l i t y  i s  

concerned t h e r e  shou ld  e x i s t  g r e a t e r  u n i f o r m i t y  among t h e  d i s t r i c t s  

i n  1975 t h a n  i n  1950, i . e . ,  t h e  m o r t a l i t y  l e v e l s  e q u a l i z e .  

1 . 3  M i a r a t i o n s  and T e r r i t o r i a l  S t r u c t u r e  

I n t e r n a l  m i g r a t i o n s  i n  any c o u n t r y  a r e  caused mainly  by s o c i a l  

and economic f a c t o r s ,  b u t  g e o g r a p h i c a l ,  p e r s o n a l ,  and e t h n i c a l  f a c -  

t o r s  must n o t  b e  n e g l e c t e d .  I n  B u l g a r i a ,  m i g r a t i o n  r a t e s  b e f o r e  

1944, w e r e  v e ry  low, because  t h e  i n d u s t r i a l  development o f  t h e  

coun t ry  was v e r y  s low,  and a g r i c u l t u r e  was more developed t h a n  

i n d u s t r y .  Some u r b a n i z a t i o n  t r e n d s  were obse rved ,  b u t  t h e y  w e r e  

s t i l l  n o t  w e l l  $ e p i c t e d .  For  i n s t a n c e ,  t h e  urban p o p u l a t i o n  of 

t h e  coun t ry  i n  1900 was 19.9 p e r c e n t  o f  t h e  t o t a l ,  and i n  1934 it 

was 2 1  - 4  p e r c e n t .  

Tab l e  1 .6  g i v e s  t h e  t o t a l  number o f  m i g r a t i o n s  and t h e i r  i n -  

t e n s i t y  p e r  thousand o f  t h e  p o p u l a t i o n  i n  t h e  p e r i o d  1947-1975. 

A s  a  r e s u l t  o f  t h e  s o c i a l ,  economic, and c u l t u r a l  changes  a f t e r  

1944, t h e  i n t e n s i t y  o f  m i g r a t i o n  movements began t o  rise. The 

economic f a c t o r s ,  be ing  t h e  most i m p o r t a n t  r e a s o n s  f o r  m i g r a t i o n ,  

caused t h e  younger p a r t  of  t h e  a c t i v e  p o p u l a t i o n ,  t o g e t h e r  w i t h  

p u p i l s  and s t u d e n t s ,  t o  m ig ra t e .  Because o f  t h e  c o l l e c t i v i z a t i o n  

and t h e  mechan iza t ion  o f  a g r i c u l t u r e ,  a  l a r g e  mass of  t h e  l a b o r  

f o r c e  moved t o  t h e  urban a r e a s ,  where t h e r e  was a  need f o r  workers  

i n  t h e  newly developed heavy i n d u s t r y .  T h e r e f o r e  t h e  change i n  

t h e  t e r r i t o r i a l  s t r u c t u r e s  can  be  b e s t  obse rved  i n  t h e  r u r a l - u r b a n  

s t r u c t u r e ,  r e s u l t i n g  from t h e  t e r r i t o r i a l  changes of  t h e  s t r u c t u r e  

of  t h e  s o c i a l  and l a b o r  p roduc t .  



Table 1.6 Total numbers and intensity of migrations 
in Bulgaria, 1947-1975. 

Source: Demography of Bulgaria (Stefanov et 
al., 1974), 
Demographic Yearbook of Bulgaria 
(1 972-1 975) 

The urban population was 24.7 percent of the total in 1946, 

46.5 percent in 1965, and 58.7 percent in 1975. This intensive 

growth appears for the first time in the demographic history of 

Bulgaria. The urbanization arises as a result of three main fac- 

tors: migration to the urban areas, higher fertility in the urban 

population (insofar as its age structure is younger than that of 

the rural population), and the administrative reclassification of 

villages into towns or parts of towns. (Such reclassification 

involved 283 villages, during the period 1945-1971, and transferred 

764 thousand people from rural to urban status.) 



The m i g r a t i o n  f l o w  from r u r a l  t o  urban areas w a s  most i n t e n -  

s i v e  a f t e r  World War 11, and l a s t e d  u n t i l  t h e  e a r l y  s i x t i e s .  

L a t e r  t h i s  f l o w  d e c r e a s e d  because  t h e  urban p o p u l a t i o n  had i n -  

c r e a s e d  and t h e  r u r a l  one  had d i m i n i s h e d .  I n  f a c t ,  t h e  a b s o l u t e  

number o f  m i g r a n t s  a l s o  d imin i shed  i n  t h e  p e r i o d  between 1960 and 

1975. T h i s  was due  main ly  t o  t h e  d i r e c t  and i n d i r e c t  p o l i c y  of 

t h e  B u l g a r i a n  government .  Because o f  t h e  un i fo rm economic d e v e l -  

opment o f  a l l  t h e  d i s t r i c t s  i n  B u l g a r i a ,  and because  of  t h e  e q u a l -  

i z a t i o n  of t h e  c o n d i t i o n s  of  l i v i n g  i n  t h e  towns and v i l l a g e s ,  it 

i s  e x p e c t e d  t h a t  i n  t h e  n e x t  f i v e  o r  t e n  y e a r s  t h e  m i g r a t i o n  move- 

ments w i l l  d r o p  t o  a low and c o n s t a n t  l e v e l .  

When o n l y  i n t e r d i s t r i c t  m i g r a t i o n s  a r e  c o n s i d e r e d ,  n e t  m i -  

g r a t i o n  f l o w s  are  p o s i t i v e  o n l y  f o r  f i v e  d i s t r i c t s :  S o f i a - c i t y ,  

Varna,  Gabrovo, Ruse, and S t a r a  Zagora;  n e g a t i v e  f l o w s  a p p e a r  f o r  

16 d i s t r i c t s ;  and a m i x t u r e  o f  p o s i t i v e  and n e g a t i v e  n e t  migra-  

t i o n s  appear  f o r  t h e  remain ing  7  d i s t r i c t s .  Most of  t h e  l a s t  7  

d i s t r i c t s  e x h i b i t  a  p o s i t i v e  f low u n t i l  1960-1965, and a n e g a t i v e  

one a f t e r w a r d s .  The i n t e n s i t y  o f  t h e  f l o w s  h a s  been d e c r e a s i n g  

f o r  most o f  t h e  d i s t r i c t s  s i n c e  1965, o r  h a s  remained c o n s t a n t .  

I n t e r r e g i o n a l  m i g r a t i o n s  are s t u d i e d  i n  g r e a t e r  d e t a i l  i n  t h e  

f o l l o w i n g  s e c t i o n s .  

1 .4 A s e - s t r u c t u r e  o f  t h e  P o ~ u l a t i o n  

The a g e  s t r u c t u r e s  o f  t h e  r u r a l ,  u r b a n ,  and t o t a l  p o p u l a t i o n s  

a t  t h e  end o f  1975 are  p r e s e n t e d  i n  F i g u r e  1 .3 .  They a r e  a r e s u l t  

of  t h e  changes  i n  t h e  f e r t i l i t y ,  m o r t a l i t y ,  and m i g r a t i o n  p a t t e r n s  

t h a t  have been b r i e f l y  e x p l a i n e d  above.  The i n f e r e n c e s  t h a t  might  

be  made are l i s t e d  below. 

- The gap i n  t h e  a g e  g roup  55-60, of  t h e  t o t a l  p o p u l a t i o n ,  

i s  caused  by World War I ,  ( s t a g e  1 ) ;  t h e  gap i n  t h e  a g e  

group 30-40 i s  caused  by World War I1 ( s t a g e  2 ) .  The 

gap i n  t h e  a g e  g roup  5-15 i s  due  t o  b o t h  t h e  low f e r t i l -  

i t y  l e v e l  i n  t h i s  p e r i o d ,  and t o  t h e  low numbers o f  t h e  

p o p u l a t i o n  i n  t h e  f e r t i l e  a g e s  ( s t a g e s  1  and 2 ) .  



age groups 

F i g u r e  1 .3  Age - s t ruc tu r e s  o f  t h e  r u r a l ,  u rban ,  and t o t a l  
p o p u l a t i o n s  o f  B u l g a r i a  a t  t h e  end o f  1975. 

- The s i z e  of  t h e  urban p o p u l a t i o n  a t  age s  up t o  age  55 i s  

h i g h e r  t han  t h a t  of  t h e  r u r a l  p o p u l a t i o n  (due  t o  t h e  

s t r o n g  m i g r a t i o n  f lows  from t h e  r u r a l  t o  u rban  a r e a s  i n  

s t a g e  3 ) .  A t  t h e  o l d e r  a g e s ,  t h e  s i z e  of  t h e  r u r a l  pop- 

u l a t i o n  i s  l a r g e r .  The urban p o p u l a t i o n  h a s  a  young age  

s t r u c t u r e  and t h e  r u r a l  p o p u l a t i o n  ha s  an  o l d  age  s t r u c -  

t u r e .  

- F e r t i l i t y  i s  low i n  t h e  r u r a l  a r e a s  because  o f  t h e  s m a l l  

number o f  peop l e  i n  t h e  f e r t i l e  age s  (15-451, and i s  

e s p e c i a l l y  low f o r  t h e  most f e r t i l e  a g e  group,  15-30. 



2. PREPARATION OF THE DATA 

A s  mentioned b e f o r e ,  B u l g a r i a  i s  d i v i d e d  ( s i n c e  1956) i n t o  

28 a d m i n i s t r a t i v e  d i s t r i c t s .  They a r e  t h e  r e g i o n a l  b a s i s  f o r  t h e  

f u t u r e  p l a n n i n g  o f  t h e  development  of t h e  economy, and t h e y  a r e  

t h e  s m a l l e s t  r e g i o n a l  u n i t  f o r  which p u b l i s h e d  demographic d a t a  

a r e  a v a i l a b l e .  

I n  o r d e r  t o  s i m p l i f y  o u r  m u l t i r e g i o n a l  a n a l y s i s ,  it was 

found d e s i r a b l e  t o  a g g r e g a t e  t h e  28 d i s t r i c t s  i n t o  a  more manage- 

a b l e  number o f  r e g i o n s .  The 28 d i s t r i c t s  w e r e  c o n s o l i d a t e d  i n t o  

7 r e g i o n s  ( F i g u r e  2 . 1 ) .  

- Region 1 :  Nor thwes te rn  B u l g a r i a  ( r e f e r r e d  t o  a s  r e g i o n  

N . W e s t )  i s  made up o f  4 d i s t r i c t s :  V i d i n ,  V r a t z a ,  

M i c h a i l o v g r a d ,  and S o f i a - d i s t r i c t .  However, t h e  l a t t e r  

i s  t o  b e  d i s t i n g u i s h e d  from t h e  d i s t r i c t  S o f i a - c i t y ,  

which i s  a n  e n t i r e l y  d i f f e r e n t  a d m i n i s t r a t i v e  d i s t r i c t :  

S o f i a  d i s t r i c t  s u r r o u n d s  t h e  d i s t r i c t  S o f i a - c i t y .  S o f i a -  

d i s t r i c t  i s  i n c l u d e d  i n  t h i s  r e g i o n  because  it h a s  much 

t h e  same demographic c h a r a c t e r i s t i c s  a s  t h e  o t h e r  t h r e e  

d i s t r i c t s .  

- Region 2: N o r t h e r n  ~ u l g a r i a  ( r e g i o n  Nor th)  i n c l u d e s  5  

a d m i n i s t r a t i v e  d i s t r i c t s :  Gabrovo, G r e a t  Turnovo, 

Lovetch ,  P l e v e n ,  and Russe. 

- Region 3 :  N o r t h e a s t e r n  B u l g a r i a  ( r e g i o n  N.East)  c o n s i s t s  

o f  Varna,  Razgrad,  S i l i s t r a ,  To lbukch in ,  T a r g o v i s h t e ,  and 

Schumen. 

- Region 4 :  Sou thwes te rn  B u l g a r i a  ( r e g i o n  S.West) i n c l u d e s  

t h e  Blagoevgrad,  K i u s t e n d i l ,  and P e r n i k  d i s t r i c t s .  

- Region 5: S o u t h e r n  B u l g a r i a  ( r e g i o n  South)  i s  made up o f  

t h e  P l o v d i v ,  K u r d j a l i ,  P a z a r d j i k ,  Smol ian ,  S t a r a  Zagora,  

and Haskovo d i s t r i c t s .  

- Region 6: S o u t h e a s t e r n  B u l g a r i a  ( r e g i o n  S . E a s t )  c o n s i s t s  

o f  Burgas ,  S l i u e n ,  and Jambol.  





- Region 7: S o f i a - c i t y  ( r e g i o n  S o f i a )  forms a  s e p a r a t e  

r e g i o n ,  because  of  i t s  s p e c i f i c  demographic s i g n i f i c a n c e .  

S o f i a - c i t y  h a s  a  p o p u l a t i o n  of  abou t  one m i l l i o n ,  and t h e  

t o t a l  p o p u l a t i o n  o f  B u l g a r i a  i s  abou t  8 .5  m i l l i o n .  I t  i s  

obv ious  t h a t  t h e  m i g r a t i o n  f low towards t h a t  d i s t r i c t  is  

very  s t r o n g .  

The d a t a  f o r  t h e  p o p u l a t i o n  by age groups  ( t o t a l  and f o r  t h e  

28 d i s t r i c t s )  i n  t h e  end o f  1975, and t h e  d a t a  f o r  t h e  d e p a r t u r e s  

and a r r i v a l s  by age  g roups  ( t o t a l  and f o r  each  d i s t r i c t  s e p a r a t e l y )  

d u r i n g  1975, were r e c e i v e d  by t h e  C e n t r a l  S t a t i s t i c a l  O f f i c e  i n  

S o f i a .  The d a t a  f o r  t h e  p o p u l a t i o n  a t  t h e  end o f  1974 were t a k e n  

from t h e  Demographic Yearbook f o r  B u l g a r i a  1975. The d a t a  f o r  

b i r t h s ,  d e a t h s ,  and t h e  28 by 28 mig ra t i on  f low m a t r i x  were t aken  

from t h e  Demographic Yearbook f o r  B u l g a r i a  1976. 

Data on p o p u l a t i o n  were a v a i l a b l e  f o r  each o f  t h e  28 d i s -  

t r ic ts  by 5-year age  g roups  ( t h e  l a s t  one  be ing  60+) f o r  t h e  end 

of  t h e  y e a r s  1974 and 1975 which y i e l d  t h e  n e c e s s a r y  mid-year 

, , 975  p o p u l a t i o n .  For  t h e  a n a l y s i s ,  t h e  p o p u l a t i o n  age  s t r u c t u r e  

was e x t r a p o l a t e d  up t o  85+. T h i s  was done by f o l l o w i n g  t h e  age  

s t r u c t u r e  of  t h e  n a t i o n a l  p o p u l a t i o n  u n t i l  100+. (Polynomial  

e x t r a p o l a t i o n s  were exper imented w i t h  f o r  d i f f e r e n t  polynomial  

d e g r e e s  b u t  none of  them were a p p r o p r i a t e  because  o f  t h e  gap i n  

t h e  age  s t r u c t u r e  f o r  t h e  age  group 55-59, due t o  t h e  F i r s t  World 

War and t h e  p r eced ing  Balkan War.) I t  i s  supposed t h a t  t h e  u se  

o f  t h e  n a t i o n a l  pe r cen t age  d i s t r i b u t i o n  w i l l  n o t  c ause  a  l a r g e  

b i a s  because  t h e  wars had a f f e c t e d  un i fo rmly  t h e  p o p u l a t i o n  

th roughout  t h e  c o u n t r y .  

Regional  d a t a  f o r  b i r t h s  by age  o f  mother  a r e  a v a i l a b l e  by 

5-year age  groups .  The o r i g i n a l  d a t a  w e r e  n o t  changed a t  a l l  

s i n c e  t h e y  f i t  e x a c t l y  t h e  needs  o f  o u r  a n a l y s i s .  

A t  t h e  d i s t r i c t  l e v e l ,  d a t a  on d e a t h s  were a v a i l a b l e  by 

5-year age  g roups ,  u n t i l  20 y e a r s  o f  age ,  and by 10-year  age  

g roups  u n t i l  70 y e a r s  and o v e r .  I t  was n e c e s s a r y  t o  d i s a g g r e g a t e  

each  10 y e a r  age  group t o  two 5-year g roups .  T h i s  was done a g a i n  

by fo l l owing  t h e  pe r cen t age  d i s t r i b u t i o n  of  t h e  t o t a l  d e a t h s  i n  

t h e  coun t ry .  ( I n t e r p o l a t i o n  programs were a l s o  t r i e d ,  b u t  t h e  



r e s u l t s  r e c e i v e d  w e r e  poor  f o r  t h e  age  g roups  50-59, because  t h e  

t o t a l  number of  d e a t h s  i n  t h e  a g e  group 53-54 exceeded t h e  number 

o f  d e a t h s  i n  t h e  a g e  group 55-59.) 

Adjustment  o f  t h e  d a t a  on m i g r a t i o n  was most impor t an t  t o  

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

from t h e  i n p u t  d a t a  used i n  t h e  a n a l y s i s .  

The v i t a l  s t a t i s t i c s  i n  B u l g a r i a  r e c o r d  a n n u a l l y  permanent 

moves on ly .  A pe rnanen t  move i s  d e f i n e d  a s  a  permanent  change of  

r e s i d e n c e  from one  d w e l l i n g  t o  ano the r .  Moves a r e  r e g i s t e r e d ,  

b u t  m ig ran t s  a r e  n o t ,  because  d a t a  a r e  g a t h e r e d  th rough  s t a t i s t i -  

c a l  l i s t s  which z r e  t o  b e  completed on each  change o f  permanent 

r e s i d e n c e .  

A v a i l a b l e  d a t a  f o r  i n t e r n a l  m i g r a t i o n  i n  B u l g a r i a  (and i n  a  

number o f  European c o u n t r i e s )  a r e  t h e  d e p a r t u r e s  and t h e  a r r i v a l s  

f o r  each  d i s t r i c t  (g iven  by 5-year  age  g r o u p s ) ,  and t h e  f low mat- 

r i x  ( g iven  o n l y  i n  t o t a l  numbers) between d i s t r i c t s .  What i s  i n  

f a c t  n e c e s s a r y  f o r  t h e  a n a l y s i s  i s  t h e  f low m a t r i x  among t h e  7  

r e g i o n s  f o r  each 5-year age  group.  I n  t h e  o r i g i n a l  d a t a  t h e  

t o t a l  number o f  d e p a r t u r e s  f o r  each  age  g roup  was u s u a l l y  less 

than  t h e  t o t a l  number of  a r r i v a l s  f o r  t h e  same age  group.  T h i s  

i s  due t o  t h e  f a c t  t h a t  m ig ran t s  u s u a l l y  r e g i s t e r  upon a r r i v a l ,  - 
b u t  do n o t  always r e g i s t e r  when l e a v i n g .  Because of  t h i s ,  p r i o r -  

i t y  was g iven  t o  t h e  a r r i v a l  d a t a ,  which a r e  assumed t o  be  t r u e ,  

and d e p a r t u r e  d a t a  w e r e  a d j u s t e d  t o  them ( f o l l o w i n g  p e r c e n t a g e  

d i s t r i b u t i o n ) .  Tab l e  2.1 p r e s e n t s  t h e  d e p a r t u r e s  and t h e  a r r i v -  

a l s  a f t e r  t h i s  ad ju s tmen t  was c a r r i e d  o u t ,  and a f t e r  t h e  28 d i s -  

t r ic ts  w e r e  agg rega t ed  i n t o  7  r e g i o n s .  Tab l e  2.2 g i v e s  t h e  f low 

m a t r i x  among t h e  7  r e g i o n s .  

I t  can b e  s een  i n  Tab l e s  2.1 and 2.2 t h a t  t h e  t o t a l  number o f  

moves among t h e  d i s t r i c t s ,  60782, i s  c o n s i d e r a b l y  less t h a n  t h e  

t o t a l  number of a r r i v a l s ,  124105. T h i s  i s  because  t h e  f low m a t r i x  

exc ludes  t h e  i n t r a d i s t r i c t  m i g r a t i o n s ,  which i s  n o t  t h e  c a s e  w i t h  

t h e  d e p a r t u r e s  and t h e  a r r i v a l s .  I t  i s  e v i d e n t  t h a t  t h e  t w o  num- 

b e r s  have  t o  be e q u a l ,  and t o  do  t h i s  t h e  t o t a l  number of  t h e  a r -  

r i v a l s  and t h e  d e p a r t u r e s  was d imin i shed  t o  60782, t a k i n g  i n t o  ac-  

c o u n t  t h e  pe r cen t age  d i s t r i b u t i o n  f o r  t h e  age  g roups  (Tab le  2 . 3 ) .  
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T h i s  i s  n o t  enough because  when each  age  group was c o n s i d e r e d ,  

t h e  t o t a l  number o f  d e p a r t u r e s  d i d  n o t  e q u a l  t h e  t o t a l  number of 

a r r i v a l s .  The e q u a l i z a t i o n  was c a r r i e d  o u t  f o r  t h e  age  g roups ,  

u s i n g  t h e  two d imens iona l  R.A.S. method ( R a q u i l l e t  and Wi l l ekens ,  

1978) ,  g i v i n g  p r i o r i t y  a g a i n  t o  t h e  a r r i v a l s :  t h a t  i s ,  t h e  mat- 

r i x  on t h e  l e f t  s i d e  o f  Tab l e  2 .3  was changed s o  t h a t  t h e  row 

sums became e q u a l  t o  t h e  cor responding  a r r i v a l  t o t a l s ,  i n  t h e  

l a s t  column of t h e  same t a b l e .  The outcome of  t h i s  p rocedure  i s  

g iven  i n  Tab l e  2 .4 .  

Tab l e  2.4 p r e s e n t s  d a t a  which w e r e  good enough a l r e a d y  t o  

d i s a g g r e g a t e  t h e  numbers o f  t h e  f low m a t r i x  (Tab le  2 .2 )  i n t o  age  

g roups .  T h i s  was done by u s ing  a  th ree -d imens iona l  R.A.S. method. 

The numbers from t h e  l a s t  age group of 70+  w e r e  e x t r a p o l a t e d  t o  

85+ acco rd ing  t o  t h e  pe r cen t age  d i s t r i b u t i o n  of t h e  a r r i v a l s  f o r  

t h e  whole s t a t e .  T h i s  p rocedure ,  however, was i n s i g n i f i c a n t  

because  most o f  t h e  numbers a r e  ve ry  s m a l l .  Then t h e  mig ra t i on  

d a t a  w e r e  r eady  f o r  a n a l y s i s .  

3. MULTIREGIONAL LIFE TABLE - 
The concep t  o f  a  l i f e  t a b l e  i s  a  b a s i c  one i n  demography. 

Such t a b l e s  d e s c r i b e  t h e  e v o l u t i o n  of a  h y p o t h e t i c a l  c o h o r t  o f  

b a b i e s  born a t  a  p a r t i c u l a r  p o i n t  i n  t i m e .  T h i s  e v o l u t i o n  i s  

exp re s sed  i n  a  number o f  s t a t i s t i c s :  p r o b a b i l i t i e s  o f  dy ing  and 

s u r v i v i n g ,  number of  s u r v i v o r s ,  number c f  y e a r s  t o  be  l i v e d ,  and 

e x p e c t a t i o n s  o f  l i f e .  The l i f e  t a b l e  may be  t r e a t e d  a l s o  a s  p r e -  

s e n t i n g  a  s t a t i o n a r y  p o p c l a t i o n ,  one i n  which t h e  number of b i r t h s  

i s  e q u a l  t o  t h e  number of d e a t h s .  T h i s  makes t h e  l i f e  t a b l e  a  

u s e f u l  t o o l  f o r  t h e  s t u d y  of  m o r t a l i t y .  

The main d i f f e r e n c e  between t h e  s i n g l e - r e g i o n  l i f e  t a b l e  and 

t h e  m u l t i r e g i o n a l  l i f e  t a b l e  i s  t h a t  w h i l e  t h e  former  i s  b u i l t  

f o r  a  s i n g l e - r e g i o n  p o p u l a t i o n ,  exposed t o  unchanging m o r t a l i t y  

r a t e s  and c l o s e d  t o  m i g r a t i o n ,  t h e  l a t t e r  f o c u s e s  on s e v e r a l  

r e g i o n s ,  and bo th  m o r t a l i t y  and m i g r a t i o n  s chedu l e s  a r e  accoun ted  

f o r .  The r e g i o n  of  r e s i d e n c e  i s  t aken  i n t o  c o n s i d e r a t i o n ,  g i v i n g  

t h e  m u l t i r e g i o n a l  l i f e  t a b l e  a s p a t i a l  d imension.  



I n  o r d e r  t o  b u i l d  a  m u l t i r e g i o n a l  l i f e  t a b l e ,  one  needs  

obse rved  r e g i o n a l  a g e - s p e c i f i c  r a t e s  f o r  dy ing  and m i g r a t i n g .  

These can  be computed by d i v i d i n g  t h e  r e g i o n a l  annua l  number o f  

e v e n t s  f o r  a  g iven  age  group t o  t h e  midyear p o p u l a t i o n  o f  t h e  

r e g i o n  i n  t h a t  age  group.  Such i n p u t  d a t a  a r e  used t o  d e r i v e  

t h e  b a s i c  pa ramete r s  of  t h e  m u l t i r e g i o n a l  l i f e  t a b l e :  t h e  

p r o b a b i l i t i e s  f o r  dy ing  and m i g r a t i n g .  They a r e  used t o  d e t e r -  

mine t h e  numbers of  s u r v i v o r s  expec ted  a t  e x a c t  aqe  x i n  each 

r e g i o n ,  t h e  number of  y e a r s  l i v e d  i n  each  r e g i o n  by t h e  i n i t i a l  

u n i t  c o h o r t ,  t h e  s u r v i v o r s h i p  p r o p o r t i o n s ,  and t h e  l i f e  expec- 

t a n c i e s .  For  d e t a i l s  r e g a r d i n g  t h e  c o n s t r u c t i o n  o f  t h e  m u l t i -  

r e g i o n a l  l i f e  t a b l e  from such i n p u t  d a t a ,  t h e  r e a d e r  may r e f e r  

t o  Rogers (1975a) o r  Wi l l ekens  and Rogers ( 1976 ) .  

Appendix B g ives .  t h e  obse rved  r e g i o n a l  a g e - s p e c i f i c  r a t e s  

f o r  f e r t i l i t y ,  d e a t h ,  and o u t m i g r a t i o n  f o r  t h e  7  r e g i o n s .  Ap- 

pend ix  C g i v e s  t h e  most impor t an t  c h a r a c t e r i s t i c s  o f  t h e  7- 

r e g i o n  l i f e  t a b l e  f o r ' B u l g a r i a .  

3.1 L i f e  H i s t o r y  of  t h e  B i r t h  Cohor t  

Age-spec i f i c  p r o b a b i l i t i e s  o f  dy ing  and m i g r a t i n g  a r e  t h e  

b a s i s  f o r  t h e  c o n s t r u c t i o n  of  a  m u l t i r e g i o n a l  l i f e  t a b l e .  They 

p e r m i t  t h e  computa t ion  o f  t h e  expec ted  number of  s u r v i v o r s ,  

d e a t h s ,  and m i g r a t i o n s ,  f o r  a  g iven  se t  o f  r e g i o n a l  r a d i c e s ,  

i . e . ,  t h e  h y p o t h e t i c a l  m u l t i r e g i o n a l  c o h o r t .  I n  t h i s  s t u d y ,  t h e  

r a d i x  f o r  each  r e g i o n  was se t  e q u a l  t o  100,000. 

The p r o b a b i l i t i e s  o f  dy ing  and m i g r a t i n g  a r e  computed f o r  

age  x ,  x  = 0 ,  5 ,  ..., 85+. I n  Tab l e  3.1 t hey  a r e  g iven  a t  age  20. 

They a r e  e s t i m a t e d  by assuming t h e  p o s s i b i l i t y  f o r  m u l t i p l e  

t r a n s i t i o n s  d u r i n g  t h e  5-year p e r i o d  o f  t ime .  

Of t h e  100,000 b a b i e s  t h a t  w e r e  born i n  t h e  S o f i a  r e g i o n  

(Appendix C ) ,  97,361 w i l l  be  a l i v e  5  y e a r s  l a t e r ;  94,119 o f  them 

w i l l  have remained i n  t h e  same r e g i o n ,  1 ,283 w i l l  have moved t o  

t h e  N . W e s t  r e g i o n s ,  559 t o  t h e  North r e g i o n ,  e tc .  F ive  y e a r s  

l a t e r ,  t h e  i n i . t i a 1  c o h o r t  w i l l  d im in i sh  t o  97,152,  and on ly  

91,788 w i l l  have remained i n  S o f i a ,  2,048 w i l l  be  l i v i n g  i n  t h e  

N . W e s t ,  e tc .  



Table 3.1 Probabilities of dying and migrating at age 20 
for 7 regions of Bulgaria, 1975. 

The multiregional life table has a number of applications. 

Assume for example, that the exact age 20 is the age of entering 

the labor force.. Tabie 3.2 gives.the probabilities that an in- 

dividual born in a particular region will survive to exact age 

20 and live in the sane region. For Sofia, it is derived by 

dividing the survivors at exact age 20 in Sofia, 86,767, by the 

initial birth cohort of 100,000. 

Table 3.2 Probabilities of surviving to exact age 20 
in the same region. 

L 

S. West 

0.00425 

0.00258 

0.00218 

0.93924 

0.30707 

0.00079 

0.G3866 

0.99477 

0.00523 

1.00000 - 

rom \ to 

N.West 

North 

N.East 

S.West 

South 

S.East 

Sofia 

Total 

Death 

Total 

North 

0.00647 

0.94810 

0.01170 

0.00075 

0.0'1778 

0.00156 

0.01952 

0.99588 

0.00412 

1.00000 

N. West 

0.91147 

0.01035 

0.00489 

0.00169 

0.00794 

0.00096 

0.05708 

0.99439 

0.00561 

1.00000 

N.East 

0.00224 

0.01575 

0.95971 

0.00051 

0.00456 

0.00264 

0.00963 

0.99504 

0.00496 

1.00000 

South / S .East 1 Sofia 

Region 

Probability 

S-East 

0.754 

0.00508 

0.00627 

0.00494 

0.00094 

0.95549 

0.00365 

0.01929 

0.99566 

0.00434 

1.00000 

North 

0.814 

Newest 

0.744 

Sofia 

0.868 

0.00286 0.01195 

0.00624 

0.00055 

0.02767 

0.92710 

South 

0.860 

N.East 

0.826 

0.00603 

0.01226b0.00429 

0.00230 

0.00847 

0.00184 

S.West 

0.765 

0.01862 0.96160 
1 

0.99529'Q.99648 
1 

0.00471~0.00352 

1.00000 1.00000 



I t  may b e  n o t i c e d  t h a t  t h i s  p r o b a b i l i t y  i s  h i g h  f o r  t h e  

S o f i a  and Sou th  r e g i o n s ,  and low f o r  t h e  N . W e s t ,  S . E a s t  and S.West 

r e g i o n s .  T h i s  s u g g e s t s  t h a t  t h e  young p o p u l a t i o n  o f  t h e  l a t t e r  

t h r e e  r e g i o n s  t e n d s  t o  l e a v e  t h e  r e g i o n  o f  b i r t h  b e f o r e  e n t e r l n g  

t h e  l a b o r  f o r c e ,  w h i l e  t h e  n a t i v e s  I n  S o f i a  and South  p r e f e r  t o  

t a k e  up employment i n  t h e  s a m e  r e g i o n .  

3 . 2  E x p e c t a t i o n s  o f  L i f e  

The c o n c e p t  o f  l i f e  expec tancy  i s  v e r y  i m p o r t a n t  i n  t h e  

s i n g l e - r e g i o n  l i f e  t a b l e ,  b u t  it i s  perhaps  even more i m p o r t a n t  

i n  t h e  m u l t i r e g i o n a l  l i f e  t a b l e .  L i f e  e x p e c t a n c i e s  a t  b i r t h  a r e  

p r e s e n t e d  i n  T a b l e  3 . 3 .  They r e v e a l  a  number of  i n t e r e s t i n g  i t e m s  

o f  i n f o r m a t i o n .  F o r  example,  c o n s i d e r i n g  a g a i n  t h e  S o f i a  r e g i o n ,  

t h e  l i f e  expec tancy  o f  a baby born  i n  t h i s  r e g i o n  i s  70.62 y e a r s ,  

59.49 of  which w i l l  b e  l i v e d  i n  t h e  same r e g i o n ,  3.80 y e a r s  i n  

t h e  N . W e s t ,  e tc .  For  t h e  South  r e g i o n ,  t h e  l i f e  expec tancy  i s  

70.63 y e a r s ,  and 61.24 o f  them w i l l  b e  l i v e d  i n  t h e  same r e g i o n ,  

a  much h i g h e r  p r o p o r t i o n  t h a n  i n  t h e  N . W e s t  r e g i o n ,  f o r  example. 

T a b l e  3 . 3  L i f e  e x p e c t a n c i e s  a t  b i r t h  f o r  t h e  7  r e g i o n s  
o f  B u l g a r i a ,  1975 

No. 

1 

2 

3 

4 

5 

6 

7 

Region 
of 

residence 

N.West 

North 

N.East 

S.West 

South 

S.East 

Sofia 

Total 

Region of birth 

1 

52.98 

3.83 

1.70 

0.87 

2.97 

0.43 

8.62 

71.40 

2 

2.32 

58.57 

3.46 

0 .38  

2.69 

0.60 

3.15 

71.17 

7 

3.80 

2.01 

1.30 

0.79 

2.60 

0.63 

59.49 

70.62 

5 

1 .64  

1.98 

1.38 

0.40 

61.24 

1.11 

2.88 

70.63 

6 

1.06 

2.08 

3.18 

0.26 

7 .71  

53.43 

2 .80  

70.52 

3 

0.92 

5.19 

59.37 

0.26 

1 .69  

0.92 

1.74 

70.09 

4 

2.27 

1.45 

1 .06  

54.98 

3.44 

0.47 

7.22 

70.89 



The e x p e c t a t i o n  o f  l i f e  a t  b i r t h  i n  t h e  m u l t i r e g i o n a l  l i f e  

t a b l e  i s  a good measure o f  t h e  l e v e l  of  m i g r a t i o n .  W e  s h a l l  r e f e r  

t o  t h e  s p a t i a l  m i g r a t i o n  l e v e l  as 0 where 0 = e . ( 0 )  /=e ( 0 )  . i j' i j  i l  
Thus t h e  spa t i a l  m i g r a t i o n  l e v e l  from r e g i o n  i t o  r e g i o n  j i s  t h e  

p r o p o r t i o n  o f  a  t o t a l  l i f e  expec tancy  expec ted  t o  be  l i v e d  i n  re- 

g i o n  j by an  i n d i v i d u a l  born  i n  r e g i o n  i ( T a b l e  3 . 4 ) .  

The numbers i n  t h e  main d i a g o n a l  o f  t h e  Tab le  3 .4  r e p r e s e n t  

t h e  l e v e l s  o f  "non-migra t ion" .  They a r e  l o w e s t  f o r  t h e  N . W e s t ,  

S-West ,  and S . E a s t  r e g i o n s ,  and h i g h e s t  f o r  t h e  South  r e g i o n ,  

t h e  N - E a s t  r e g i o n  and t h e  S o f i a  r e g i o n .  Note t h a t  t h e  r e g i o n  o f  

S o f i a  does  n o t  have t h e  l o w e s t  o u t m i g r a t i o n  l . eve l ,  as  might  b e  

e x p e c t e d .  I ts  r e l a t i v e l y  h i g h  o u t m i g r a t i o n  i s  compensated f o r  

by an  even h i g h e r  i n m i g r a t i o n .  

T a b l e  3.4 S p a t i a l  m i g r a t i o n  l e v e l s  f o r  t h e  7 r e g i o n s  
o f  B u l g a r i a ,  1 9 7 5  

No. 

1 

2 

3 

4 

5 

6 

7 

Region 
0 f 

residence 

N.West 

North 

N-East 

S.West 

South 

S-East 

Sofia 

Total 

Region of birth 

7 

0.054 

0.029 

0.018 

0.011 

0.037 

0.009 

0.842 

1.000 

6 

0.015 

0.030 

0.045 

0.004 

0.108 

0.758 

0.040 

1.000 

1 

0.742 

0.054 

0.023 

0.012 

0.042 

0.006 

0.121 

1.000 

2 

0.033 

0.823 

0.049 

0.005 

0.038 

0.008 

0.044 

1.000 

3 

0.013 

0.074 

0.847 

0.004 

0.024 

0.013 

0.025 

1.000 

4 

0.032 

0.020 

0.015 

0.775 

0.049 

0.007 

0.102 

1.000 

5 

0.023 

0.028 

0.019 

0.006 

0.867 

0.016 

0.041 

1.000 



4. POPULATION PROJECTION AND STABILITY 

If a population that is closed to migration is exposed to an 

unchanging regime of fertilitv and mortality it will reach a stable 

age structure which increases at a constant rate of natural in- 

crease through time. Achievement of stability has the property of 

"forgetting" the initial age distribution, i.e., the stabilization 

of a closed population is an ergodic process. The same is true 

when a multiregional population is in addition subjected to un- 

changing age-specific migration rates. This is the case of a 

multiregional population projected to stability. The theory on 

this subject can be found in Roqers (1975a). 

Appendix D gives a population projection for the 7 regions of 

~ulgaria to the year 2025 and the stable equivalent of the 1975 

population of the 7 regions. In this projection, fertility, mor- 

tality, and migration rates are kept constant at the level of 1975. 

The details of such computations are explained in Willekens and 

Rogers (1976). 

Table 4.1 presents some characteristics of the initial (1 975) 

Bulgarian population, the projected population in 2025, and the 

stable equivalent population. The mean age, the regional share of 

the national population (SHA), and the growth ratio (A) for the 

stable equivalent refer also to the stable population, which would 

be reached in the long run, under the assumptions for the stabil- 

ity of the observed rates. 

4.1 Mean Ages 

The numbers for the mean ages show that the projection brings 

greater uniformity among the 7 regions: the difference between 

the highest and the lowest mean ages in 1975 is 4.37 years, in 2025 

it is 2.95 years, and under stability it is 1.95 years. The great- 

est changes are to be observed in the S.West and Sofia regions. In 

the S.West region, during the 50 years of projection the mean age 

will rise by 4 years, because of the high level of outmigration. 

This will lead to the ageing of its population and the rising of 

the CDRs. 
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I n  S o f i a ,  t h e  mean a g e  w i l l  r i se  c o n t i n u o u s l y ,  b e c a u s e  o f  

d e l a y e d  c h i l d b e a r i n g  and i n m i g r a t i o n  a t  o l d e r  a g e s .  The o l d e r  

p o p u l a t i o n s  o f  t h e  N . W e s t  and  Nor th  r e g i o n s  y i e l d  h i g h  C D R s ,  and  

t h e  mean a g e  w i l l  d r o p  a  l i t t l e ;  i t s  d e c r e a s e  i s  n o t  l a r g e ,  how- 

e v e r .  The mean a g e s  i n  t h e  r e m a i n i n g  t h r e e  r e g i o n s  r i s e  t o g e t h e r  

w i t h  t h e  r i se  o f  t h e  t o t a l  p o p u l a t i o n s .  

4.2 Reg iona l  S h a r e s  

Changes i n  t h e  r e g i o n a l  s h a r e s  a r e  n o t  v e r y  l a r g e  d u r i n g  t h e  

50 y e a r  p r o j e c t i o n  p e r i o d .  They i n c r e a s e  f o r  t h e  N .Eas t  ( t o  end 

i n  2025 w i t h  a  r i s e  o f  1 . 5  p e r c e n t ) ,  Sou th  (2 .09  p e r c e n t ) ,  and  

S o f i a  (2 .7  p e r c e n t ) ,  and  d e c r e a s e  f o r  t h e  r e m a i n i n g  4 r e g i o n s .  

The l a r g e s t  d e c r e a s e ,  2.24 p e r c e n t ,  i s  e x h i b i t e d  i n  t h e  N . W e s t .  

Under s t a b i l i t y ,  t h e  r e g i o n a l  s h a r e s  a r e  s t r i k i n g l y  d i f f e r e n t  

f o r  t h e  N.East  and  S.West r e g i o n s .  The h i g h  f e r t i l i t y  l e v e l  and 

t h e  low i n -  and o u t m i g r a t i o n  f l o w s  f o r  t h e  N.East  c o n t r i b u t e  t o  

t h e  g r e a t  i n c r e a s e  i n  i t s  r e g i o n a l  s h a r e  i n  t h e  l o n g  r u n .  ( A l -  

though o v e r  t h e  50 y e a r  p r o j e c t i o n  p e r i o d  t h i s  i n c r e a s e  is  q u i t e  

s m a l l ,  it i n c r e a s e s  t o  n e a r l y  25 p e r c e n t  o f  t h e  t o t a l  a t  s t a b i l -  

i t y . )  A t  t h e  o t h e r  e x t r e m e  is t h e  S.West,  whose s t r o n g  ou tmig ra -  

t i o n  l e a d s  t o  a  d i m i n i s h e d  s h a r e , . d o w n  t o  less t h a n  3  p e r c e n t  o f  

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

The i n c r e a s e  o f  t h e  r e g i o n a l  s h a r e  f o r  S o f i a  is  a  v e r y  impor- 

t a n t  one .  S o f i a  h a s  a  f e r t i l i t y  below r e p r o d u c t i o n  l e v e l ,  b u t  

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

4 .3  Growth R a t i o  

I n  2025, t h e  growth  r a t i o ,  s a y  A ,  i s  l e ss  t h a n  1  f o r  t h e  

S.West and S . E a s t  r e g i o n s ,  which  means t h a t  t h e i r  p o p u l a t i o n  would 

d e c r e a s e  between 2020 and 2025. The p o p u l a t i o n  p r o j e c t i o n  f o r  t h e  

r e g i o n s  shows t h a t  d u r i n g  t h e  50 y e a r  p e r i o d ,  t h e  i n t r i n s i c  r a t e  

i s  u s u a l l y  below z e r o  f o r  t h e  N . W e s t  ( h i g h  m o r t a l i t y  and h i g h  o u t -  

m i g r a t i o n )  and  S.West ( h i g h  o u t m i g r a t i o n )  r e g i o n s .  

The g rowth  r a t i o  f o r  t h e  s t a b l e  p o p u l a t i o n  i s  1 .0119.  I t  i s  

t h e  p o s i t i v e  e i g e n v a l u e  o f  t h e  g rowth  m a t r i x  and  c a n  b e  used  t o  



1 derive the spatial intrinsic growth rate r = -1nA = 2 .37  per 
5 

thousand. Its value is quite close to the growth ratio for the 

total population in 2025 .  However, this is not the case for each 

individual region. In 2 0 2 5  each region appears to be far from 

stable, because of the peculiarities already mentioned: different 

levels of fertility, young or aged population structures, and 

large differences in the migration flows. 

4.4 Stable Equivalent of the Observed Population 

The stable equivalent is the population that, if distributed 

as the stable population and growing at the stable ratio X would, 

in the long run, yield the same result as the observed population 

under projection (Willekens and Rogers, 1976). This means that 

the major difference between the stable equivalent population and 

the observed population is that the effect of the age structure 

is removed from the growth of the former population. 

Figure 4.1 shows the age distributions of the observed and 

of the stable equivalent populations of Sofia. Note that the 

stable equivalent population is larger than the observed popula- 

tion (as is shown by the larger area under the former curve), and 

that the "gaps" in the age groups 30-40  and 55 -60  are missing in 

the stable equivalent population. 

The curve for Sofia's stable eqgivalent population is not 

like the one that would have been obtained by a single-region 

analysis. There is a peak for the age group 25 -30  which is due 

to the strong inmigration flow to Sofia of the younger age groups, 

especially of migrants aged 20 -30 .  

From what has been said about the multiregional population 

projection and its stable growth, the following inferences can be 

made : 

1) The populations of the 7 regions of Bulgaria are very 

far from stability, because of the different levels of 

fertility, the differences in the age structure (which 

cause higher or lower mortality), and because of the 

differences in the migration flows. 



age groups 

F i g u r e  4.1 Number o f  p e o p l e ' i n  e a c h  a g e  g r o u p  o f  t h e  
o b s e r v e d  and t h e  s t a b l e  e q u i v a l e n t  
p o p u l a t i o n s  o f  t h e  S o f i a  r e g i o n ,  1 9 7 5 .  

2 )  The n a t i o n a l  p o p u l a t i o n  i s  t e n d i n g  t o  c o n c e n t r a t e  i n  t h e  

N.Eas t  and Sou th  r e g i o n s ,  and t o  l e a v e  t h e  N . W e s t ,  S . E a s t  

r e g i o n s ,  and  e s p e c i a l l y  t h e  S.West r e g i o n .  

3 )  D e s p i t e  a  low f e r t i l i t y  l e v e l  t h e  p o p u l a t i o n  o f  S o f i a  h a s  

a  h i g h  growth  r a t e  b e c a u s e  o f  t h e  h i g h  i n m i g r a t i o n  f l o w .  

4 )  Dur ing  t h e  n e x t  50 y e a r s  t h e  r e g i o n a l  s h a r e  w i l l  d e c r e a s e  

f o r  t h e  N . W e s t  and  Nor th  r e g i o n s ,  and  i n c r e a s e  i n  t h e  

S o u t h  and  t h e  S o f i a  r e g i o n s .  S i n c e  t h e  mean a g e s  f o r  t h e  

l a s t  two r e g i o n s  a l s o  i n c r e a s e ,  it c a n  b e  i n f e r r e d  t h a t  

t h e  l a b o r  f o r c e  w i l l  a l s o  i n c r e a s e .  

5 )  Dur ing  t h e  n e x t  50  y e a r s  t h e  mean a g e  i n  t h e  S.West re- 

g i o n  w i l l  i n c r e a s e  s t r o n g l y ,  i . e . ,  t h e  p o p u l a t i o n  w i l l  b e  

a g e i n g  r a p i d l y .  ( I n  1 9 7 5  i t  w a s  o n e  o f  t h e  y o u n g e s t . )  



5. ANALYSIS OF SPATIAL FERTILITY AND MIGRATION PATTERNS 

S e c t i o n s  3  and 4 show c l e a r l y  t h a t  t h e  m u l t i r e g i o n a l  l i f e  

t a b l e  and t h e  p o p u l a t i o n  p r o j e c t i o n  depend s t r o n g l y  on obse rved  

p o p u l a t i o n  c h a r a c t e r i s t i c s .  They can  produce some v e r y  u s e f u l  

i n d i c a t o r s  f o r  t h e  s t u d y  of  t h e  s p a t i a l  d-emographic b e h a v i o r  of 

t h e  p o p u l a t i o n ,  an  example of which i s  t h e  s p a t i a l  m i g r a t i o n  

l e v e l .  I n  t h i s  s e c t i o n  obse rved  f e r t i l i t y ,  m o r t a l i t y ,  and migra-  

t i o n  r a t e s ,  a s  w e l l  a s  t h e  i n d i c ~ t o r s  y i e l d e d  from t h e  a n a l y s i s ,  

a r e  d i s c u s s e d .  

5.1 A n a l y s i s  of  Observed P o p u l a t i o n  C h a r a c t e r i s t i c s  

The s t u d y  o f  mean a g e s  makes it p o s s i b l e  t o  f o l l o w  t h e  e f f e c t  

of  t h e  a g e  compos i t ion  on o b s e r v e d  r a t e s .  T a b l e  5.1 g i v e s  t h e  

mean a g e s  of obse rved  p o p u l a t i o n  c h a r a c t e r i s t i c s ,  computed by t h e  

f o l l o w i n g  formula :  

where c .  ( x )  i s  t h e  p e r c e n t a g e  d i s t r i b u t i o n  i n  r e g i o n  i a t  a g e  x ,  
1 

i = 1 , 2 , 3 , . .  . , 7 .  The mean a g e ,  t h e r e f o r e ,  depends  on t h e  age  

s t r u c t u r e  o f  t h e  p o p u l a t i o n .  

I t  can b e  s e e n ,  t h a t  r e f l e c t i n g  t h e i r  o l d e r  age  s t r u c t u r e s ,  

t h e  mean a g e s  o f  t h e  p o p u l a t i o n s  o f  t h e  N . W e s t  and Nor th  r e g i o n s  

a r e  much h i g h e r  t h a n  t h o s e  o f  t h e  o t h e r  f i v e  r e g i o n s .  The mean 

a g e s  o f  d y i n g  a r e  a l s o  h i g h e r  f o r  t h e  same two r e g i o n s ,  r e f l e c t -  

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

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

i s  s i m i l a r  i n  t h e  d i f f e r e n t  B u l g a r i a n  r e g i o n s ,  which i s  why t h e  

mean a g e  o f  c h i l d b e a r i n g  i s  a t  t h e  same l e v e l  i n  s i x  r e g i o n s .  

I n  t h e  S o f i a  r e g i o n ,  it i s  a  l i t t l e  h i g h e r  because  a l m o s t  t h e  

t o t a l  p o p u l a t i o n  o f  t h i s  r eg ion .  i s  urban.  

The r i g h t  p a r t  of  T a b l e  5 .1  i s  a  " f low m a t r i x "  o f  t h e  mean 

a g e s  o f  o u t m i g r a n t s .  The mean a g e s  a r e  h i g h e s t  f o r  d e p a r t u r e s  

from, and a r r i v a l s  t o ,  t h e  S o f i a  r e g i o n .  The l o w e s t  mean a g e s  f o r  

d e p a r t u r e s  and a r r i v a l s  c a n  b e  obse rved  f o r  t h e  S.West r e g i o n .  



r: 
l d k  
Q) 0 
E lcl 



I n  B u l g a r i a  s t u d e n t s  f i n i s h i n g  t h e i r  p r i m a r y  e d u c a t i o n  c a n  

choose  t o  c o n t i n u e  w i t h  t h e i r  o b l i g a t o r y  s e c o n d a r y  e d u c a t i o n  i n  

a  number o f  s p e c i a l i z e d  p r o f e s s i o n a l  s c h o o l s .  I n  o r d e r  t o  do  

t h i s  i n  t h e  s e l e c t e d  s c h o o l s  t h e y  have  t o  change  t h e i r  p l a c e  o f  

s e t t l e m e n t .  T h i s  e x p l a i n s  t h e  c o m p a r a t i v e l y  young mean a g e s  o f  

t h e  m i g r a n t s  and t h e  h i g h  number o f  moves i n  t h e  10-14 and 15-19 

a g e  g r o u p s .  

Appendix B g i v e s  t h e  o b s e r v e d  a g e - s p e c i f i c ,  g r o s s ,  and c r u d e  

f e r t i l i t y ,  m o r t a l i t y ,  and o u t m i g r a t i o n  r a t e s  f o r  t h e  7 r e g i o n s  o f  

B u l g a r i a .  The mean a g e s  h e r e  are computed w i t h  t h e  fo rmula :  

where f (x) i s  t h e  a g e - s p e c i f i c  r a t e  f o r  r e g i o n  i .  The mean a g e s  

a r e  shown i n  T a b l e  5 .2 .  

T a b l e  5 .2  Mean a g e s  f o r  b i r t h s ,  d e a t h s ,  and o u t m i g r a t i o n  
f o r  t h e  7 r e g i o n s  o f  B u l g a r i a *  

* a s  c a l c u l a t e d  u s i n g  Formula 2 .  

No. 

1 

2 

3 

4 

5 

6 

7 

Region 

N.West 

North 

N.East 

S.West 

South 

S.East 

Sofia 

Births 

24.06 

24.25 

24.43 

24.60 

24.45 

24.36 

25.44 

Deaths, 

77.89 

78.44 

78.72 

7 9 . 1 1  

79 .18  

78.88 

80.04 

Outmigration to: I 

1 

- 

19 .46  

20.56 

18.60 

21 .04  

19 .84  

26.73 

5 

19.72 

20.69 

22.18 

20.05 

- 

21.69 

30.46 

2 

18.65 

- 

20.89 

1 8 . 6 1  

20.87 

21.05 

27.20 

6 

17.93 

1 9 . 0 6  

19.94 

17 .69  

20.27 

- 

26.12 

3 

18.96 

19.74 

- 

1 8 . 4 1  

21.55 

20.87 

27.04 

4 

17.12 

16 .89  

17.47 

- 

1 7 . 8 1  

17 .39  

22.93 

7 

24.08 

28.67 

30.65 

26.33 

29.83 

29.29 

- 

I 



Formula ( 2 )  g i v e s  t h e  mean a g e s  w i t h  t h e  e f f e c t  o f  t h e  a g e  

s t r u c t u r e  b e i n g  e l i m i n a t e d ,  i . e . ,  t h e y  a r e  t h e  mean a g e s  o f  t h e  

s c h e d u l e s .  The mean a g e s  computed w i t h  Formula ( 1 )  a r e  r e f e r r e d  

t o  a s  m i ( l ) ,  and  t h o s e  c a l c u l a t e d  u s i n g  Formula ( 2 )  a r e  d e n o t e d  

a s  mi ( 2 )  . Comparing mi ( 1 ) w i t h  mi ( 2 )  , r e v e a l s  t h e  e f f e c t s  o f  a g e  

c o m p o s i t i o n .  Fo r  example ,  when m. ( 2 )  i s  much q r e a t e r  tham m. ( 1  ) , 
1 1 

t h e  a g e  s t r u c t u r e  i s  v e r y  young. T h i s  i s  mos t  c o n v e n i e n t  f o r  

a n a l y s e s  o f  t h e  m o r t a l i t y  s c h e d u l e s .  F o r  example ,  it c a n  b e  i n -  

f e r r e d  t h a t  t h e  N . W e s t  r e g i o n  h a s  a  s l i g h t l y  h i g h e r  m o r t a l i t y  

l e v e l ,  and t h e  S o f i a  r e g i o n  a  s l i g h t l y  l o w e r  o n e ,  t h a n  p r e v i o u s l y  

i n d i c a t e d .  

F o r  f e r t i l i t y  d a t a  mi ( 1 )  and mi ( 2 )  a r e  a l m o s t  t h e  same. For  

m i g r a t i o n s ,  however ,  mi(2)  i s  much h i g h e r  t h a n  m i ( l )  when t h e  

S o f i a  r e g i o n  i s  c o n s i d e r e d .  (The re  i s  a l m o s t  n o ' d i f f e r e n c e  be-  

tween t h e  m i ( l )  and m i ( 2 ) ,  i = 1 , 2 ,  i . e . ,  f o r  t h e  N . W e s t  and t h e  

Nor th  r e g i o n s ,  b e c a u s e  t h e  a g e  s t r u c t u r e s  o f  t h e i r  p o p u l a t i o n s  

a r e  v e r y  o l d . )  The o l d e s t  mean 2ges  a r e  f o r  t h e  m i g r a t i o n  sched-  

u l e s  o f  t h e  m i g r a n t s  t o  t h e  S o f i a  r e g i o n ,  and  t h e  y o u n g e s t  t o  t h e  

S.West r e g i o n .  The p o p u l a t i o n  o f  S o f i a  i s  young,  and  t h e  mean 

a g e s  o f  t h e  f e r t i l i t y  and t h e  m i g r a t i o n  s c h e d u l e s  a r e  h i g h .  The 

r e a s o n  f o r  t h e  h i g h e r  mean a g e  o f  c h i l d b e a r i n g  i n  S o f i a  i s  d e l a y e d  

c h i l d b e a r i n g ;  i t s  a g e - s p e c i f i c  f e r t i l i t y  r a t e s  f o r  t h e  a g e  g r o u p s  

30-50 a r e  t h e  l a r g e s t  among a l l  t h e  r e g i o n s .  The mean a g e s  of  

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

l a r g e  number o f  movers i n  t h e  a g e  g r o u p s  beyond 20---moves c a u s e d  

by f a c t o r s  s u c h  a s  c h a n g i n g  o f  j o b s ,  s t u d e n t s  i n  h i g h e r  s c h o o l s ,  

e tc .  

A compar i son  o f  t h e  c r u d e  r a t e s  ( ~ p p e n d i x  B )  among t h e  re- 

g i o n s  shows some o f  t h e  f e a t u r e s  t h a t  have  been  o u t l i n e d  above:  

h i g h  C D R s  and  low C B R s  i n  t h e  N . W e s t  and N o r t h  r e g i o n s ,  r e f l e c t -  

i n g  t h e i r  o l d  a g e  s t r u c t u r e ;  and  a  low CDR i n  t h e  S o f i a  r e g i o n ,  

r e f l e c t i n g  i t s  c o m p a r a t i v e l y  ycung a g e  s t r u c t u r e .  The g r o s s  

d e a t h  r a t e  (which i s  t h e  sum o f  t h e  a g e - s p e c i f i c  d e a t h  r a t e s )  

f o r  S o f i a  i s  v e r y  l a r g e ,  however ,  b e c a u s e  o f  t h e  h i g h e r  age-  

s p e c i f i c  d e a t h  r a t e s  f o r  t h e  a g e s  above 7 0 .  The G D R s  a r e  v e r y  

low f o r  t h e  N . W e s t  and  N o r t h  r e g i o n s  b e c a u s e  o f  t h e  low age-  

s p e c i f i c  d e a t h  r a t e s  f o r  t h e  o l d e r  p a r t  o f  t h e  p o p u l a t i o n .  



The gross fertility rate (GFR) is the sum of the age-specific 

fertility rates. When multiplied by 5 (the width of the age 

groups), it gives the gross reproduction rate (GRR). When GRR - 1 

each person (in a one-sex population) will reproduce itself if 

there is no death until the end of the last age of reproduction 

(i.e., 50 years). When mortality is accounted for, GRR has to be 

greater than 1.05 approximately, in order to ensure replacement. 

It is evident that the GFR (hence: fertility) is below the re- 

placement level in the North region (GRR = 1.02) and in Sofia 

(GRR = 0.97), and very high in the N.East and S.East regions (that 

is, in Eastern Bulgaria). The GFR for the total national popula- 

tion is equal to 0.22 (i.e., GRR = 1.1) which shows that the lower 

fertility in the North and Sofia regions is compensated for nation- 

ally by the other 5 regions. 

The gross migration rates are the sum of the age-specific 

migration rates. When this sum is multiplied by 5 (like the GFR), 

one obtains the gross migraproduction rate (GMR). These rates are 

presented in Table 5.3. The GRR is a measure of fertility. In 

the same way, the GMR is a measure of outmigration. The GRR shows 

how many babies each person will produce during the reproduction 

age period, assuming no mortality, and the GMR shows the number of 

outmigrations per person, if there is no death during the entire 

life span. Both measures are cross-sectional; they show the levels 

of fertility and migration in 1975. 

Row 8 of Table 5.3 refers to the GMR of the total population 

of each one of the 7 regions. The highest number of outmigrations 

per person is expected for region N.West, which is the main reason 

for its aged population. The lowest average number of outmigra- 

tions is shown for the South region. 

The rows 1-7 give a clear picture of migration flows among 

the 7 regions. We shall refer to GMRi as the GMR for the moves 
j 

from region j to region i. The GMR which occupy symmetrical posi- 

tions to the main diagonal, i.e., GMRi and .GMR can be compared 
j 1 j' 

to show the difference between the two counter-migration flows: 



T a b l e  5 .3  G r o s s  m i g r a p r o d u c t i o n  r a t e s  f o r  t h e  7  r e g i o n s  
o f  B u l g a r i a ,  1975 

1 )  jGMR4 < 4GMR f o r  a l l  j ,  i . e . .  e a c h  m i g r a t i o n  f l o w  f rom 
j  ' 

t h e  S.West r e g i o n  t o  any  o t h e r  r e g i o n  i s  s t r o n g e r  t h a n  

t h e  c o r r e s p o n d i n g  c o u n t e r - f l o w .  T h i s  shows t h a t  t h e  

S.West r e g i o n  i s  t h e  most  u n a t t r a c t i v e  o n e ,  when t h e  

r a t e  and  n o t  t h e  magn i tude  o f  t h e  f l o w  i s  c o n s i d e r e d .  

2 )  jGMR7 > 7GMR f o r  a l l  j ,  i . e . ,  t h e  m i g r a t i o n  f l o w s  from 
j  ' 

e a c h  r e g i o n  t o  t h e  S o f i a  r e g i o n  i s  s t r o n g e r  t h a n  t h e  

c o u n t e r - f l o w .  The same i s  t r u e  f o r  t h e  S o u t h  r e g i o n ,  

and  GMR5 i s  s l i g h t l y  s m a l l e r  t h a n  5GMR7. These  two 7  
r e g i o n s  a p p e a r  t o  b e  t h e  most  a t t r a c t i v e  a c c o r d i n g  t o  

t h i s  measu re .  

T h i s  t y p e  o f  a n a l y s i s  makes it p o s s i b l e  t o  r a n k  t h e  r e g i o n s  

a c c o r d i n g  t o  t h e i r  a t t r a c t i v e n e s s ,  i f  t h e  magn i tude  o f  t h e  migra-  

t i o n  f l o w s  i s  n o t  c o n s i d . e r e d .  (The a v e r a g e  number o f  o u t m i g r a t i o n s  

p e r  p e r s o n  h a s  t o  b e  d i s t i n g u i s h e d  from t h e  t o t a l  number o f  migra-  

t i o n  moves.)  The most  a t t r a c t i v e  r e g i o n s  a r e  S o f i a  and  S o u t h ;  

f a i r l y  a t t r a c t i v e  a r e  N c r t h  and  N.Eas t ;  and t h e  u n a t t r a c t i v e  

r e g i o n s  are N . W e s t ,  S . E a s t ,  and  S.West. 



5.2 Spatial Reproduction and Migraproduction Levels 

The study of fertility until now has been carried out on the 

basis of the age-specific and gross fertility rates. The multi- 

regional life table makes it possible to analyze spatial fertility 

levels with more refined measures, such as spatial net reproduc- 

tion allocations. 

The spatial net reproduction rate is defined as (Rogers, 

1975b) : 

NRR = i j  iLj(~)F.(x) , 
x=o 3 

where L is the number of persons from the multiregional life i j  
table population in region j, that were born in region i (Rogers, 

1975a). The net reproduction matrix is presented in Table 5.4. 

The totals in the table refer to the regional net reproduction 

rates. These are not the conventional regional NRR though, as 

these include the impact of migration. 

Table 5.4 Spatial net reproduction rates for 
the 7 regions of Bulgaria, 1975 

No. 

1 

2 

3 

4 

5 

6 - 

Region 
of 

residence 

N-West 

North 

N.East 

S.West 

South 

S.East 

' 
Region of birth 

0.036 

1.140 

7 

r 

1 

0.778 

0.054 

0.028 

0.015 

0.046 

0.007 

0.041 

0.990 

0.804 

0.938 

6 

0.015 

0.028 

0.053 

0.004 

0.123 

0 .881 

Sofia 

Total 

2 

0.034 

0.798 

0.058 

0.006 

0.042 

0.010 

0.023 

1.127 

7 

0.044 

0.023 

0.017 

0.011 

0.032 

0.008 

0.118 

1.045 

3 

0.013 

0.074 

0.972 

0.004 

0.026 

0.016 

0.099 

1.054 

, 0.037 

1.078 

4 

0.034 

0.020 

0.018 

0.820 

0.056 

0.008 ------ 

5 

0.023 

0.027 

0.022 

0.006 

0.945 

0.018 



A s  i n  t h e  c o n v e n t i o n a l  NRR,  t h e  t o t a l s  i n  t h e  t a b l e  r e p r e -  

s e n t  t h e  number o f  b a b i e s  t o  be  born  p e r  p e r s o n  from a  p a r t i c u l a r  

r e g i o n  d u r i n g  t h e  i n d i v i d u a l ' s  l i f e  span ,  when m o r t a l i t y  i s  ac -  

counted  f o r .  I t  can  be  seen  t h a t  t h e  N R R s  f o r  t h e  Nor th  and 

S o f i a  r e g i o n s  a r e  less t h a n  1 .00 ,  i . e . ,  below r e p l a c e m e n t .  T h i s  

shows t h e  low f e r t i l i t y  l e v e l  i n  t h e s e  two r e g i o n s .  N R R s  a r e  

v e r y  h i g h  f o r  t h e  N.East  and S . E a s t  r e g i o n s ,  r e f l e c t i n g  t h e  h i g h  

f e r t i l i t y  l e v e l  i n  E a s t e r n  B u l g a r i a .  These same i n f e r e n c e s  w e r e  

e v i d e n t  when g r o s s  f e r t i l i t y  r a t e s  w e r e  examined. 

The columns o f  t h e  n e t  r e p r o d u c t i o n  m a t r i x  g i v e  t h e  t o t a l  

r e g i o n a l  NRR, d i s t r i b u t e d  o v e r  t h e  7  r e g i o n s .  For  i n s t a n c e ,  a  

p e r s o n  who i s  born  i n  t h e  N.West r e g i o n ,  w i l l  g i v e  b i r t h  t o  1.045 

b a b i e s ;  0.778 o f  t h e  b i r t h s  w i l l  be  i n  t h e  same r e g i o n ,  0.118 i n  

t h e  S o f i a  r e g i o n ,  e t c .  

The a l l o c a t i o n s  o f  t h e  n e t  r e p r o d u c t i o n  l e v e l s  a r e  p r e s e n t e d  

i n  T a b l e  5.5.  The s p a t i a l  n e t  r e p r o d u c t i o n  a l l o c a t i o n  i s  

Tab le  5 .5  N e t  r e p r o d u c t i o n  a l l o c a t i o n s  f o r  t h e  7  r e g i o n s  
o f  B u l g a r i a ,  1975 

No. 

1 

2 

3 

4 

5 

6 

7 

Region 
of 

residence 

N.West 

North 

N.East 

S.West 

South 

S.East 

Sofia 

Total 

Region of birth 

1 

0.744 

0.052 

0.027 

0.014 

0.044 

0.007 

0.113 

1.000 

6 

0.013 

0.025 

0.046 

0.004 

0.108 

0.772 

0.032 

1.000 

2 

0.035 

0.306 

0.059 

0.006 

0.043 

0.010 

0.042 

1.000 

7 

0.046 

0.024 

0.018 

0.012 

0.034 

0.009 

0.857 

1.000 

3 

0.012 

0.065 

0.862 

0.004 

0.023 

0.014 

0.020 

1.000 

4 

0.032 

0.019 

0.017 

0.778 

0.053 

0.007 

0.094 

1.000 

5 

0.021 

0.025 

0.020 

0.006 

0.876 

0.017 

0.034 

1.000 



T a b l e s  l i k e  Tab le  5 .5  w e r e  p r e s e n t e d  f o r  iGMR. and t h e  l e v e l  
I 

of  m i g r a t i o n  i B j  i n  S e c t i o n  3. I ts  s t u d y  c a n  proceed i n  t h e  same 

manner. F i r s t ,  t h e  numbers i n  t h e  main d i a g o n a l  a r e  h i g h  f o r  

r e g i o n s  Sou th ,  N.Eas t ,  and S o f i a ,  low f o r  S.West and S . E a s t ,  and 

e s p e c i a l l y  low f o r  t h e  N . W e s t  r e g i o n .  T h i s  shows t h a t  a  p e r s o n  

who was born  i n  one  of  t h e  f i r s t  t h r e e  r e g i o n s  mentioned i s  more 

l i k e l y  t o  g i v e  b i r t h  i n  t h e  s a m e  r e g i o n  t h a n  a  p e r s o n  born i n  one  

of t h e  remain ing  f o u r  r e g i o n s .  A pe r son  from t h e  N . W e s t  r e g i o n  

would e x p e r i e n c e  o n l y  74.4 p e r c e n t  of  t o t a l  l i f e - t i m e  b i r t h s  i n  

t h e  same r e g i o n ,  which shows i t s  u n a t t r a c t i v e n e s s  f o r  c h i l d b e a r -  

i n g  f o r  i t s  n a t i v e s .  

A comparison of  t h e  two e lements  symmet r i ca l  t o  t h e  main d i -  

agona l  shows t h e  p r e f e r e n c e  of  t h e  p a r e n t  between t h e  two r e g i o n s .  

For i n s t a n c e ,  a  pe r son  from t h e  N . W e s t  r e g i o n  w i l l  g i v e  11 .3  p e r -  

c e n t  of  l i f e - t i m e  b i r t h s  i n  t h e  S o f i a  r e g i o n ,  w h i l e  a  p e r s o n  from 

S o f i a  would p r e f e r  t o  g i v e  o n l y  4 .6  p e r c e n t  of  b i r t h s  i n  t h e  

N.West. I n  t h i s  way t h e  r e g i o n s  c a n  be compared f o r  p r e f e r e n c e  

of  c h i l d b e a r i n g .  Thus,  t h e  S.West r e g i o n  w i l l  " l o s e "  t o  any o t h e r  

r e g i o n ,  w h i l e  t h e  South  r e g i o n  " g a i n s "  t o  a l l  t h e  r e g i o n s .  When 

o n l y  a l l o c a t i o n  i s  c o n s i d e r e d ,  t h e  most a t t r a c t i v e  r e g i o n s  f o r  

c h i l d b e a r i n g  a r e  t h e  Sou th  and t h e  S o f i a  r e g i o n s ,  f a i r l y  a t t r a c -  

t i v e  a r e  Nor th ,  and N.East ,  and u n a t t r a c t i v e  a r e  S . E a s t ,  N . W e s t  

and S.West. 

One c a n  n o t i c e  t h a t  e x a c t l y  t h e  same i n f e r e n c e s  were made 

when t h e  g r o s s  migraproduc t ion  r a t e s  w e r e  a n a l y s e d .  T h i s  shows 

t h a t  t h e  p a t t e r n s  f o r  p r e f e r e n c e  o f  c h i l d b e a r i n g  f o l l o w  e x a c t l y  

t h e  p a t t e r n s  o f  m i g r a t i o n  among t h e  r e g i o n s ,  s o  t h a t  t h e  a l l o c a -  

t i o n s  of  b i r t h s  a r e  o n l y  a  r e s u l t  o f  t h e  m i g r a t i o n  movement. 

There  e x i s t s  no o u t l i n e d  t r e n d  of  moving which s h o u l d  be  c l o s e l y  

connec ted  w i t h  c h i l d b e a r i n g .  

The impact  of  m i g r a t i o n  on f e r t i l i t y  comes th rough  t h e  a g e  

i n t e r v a l  15-49, which i s  t h e  r e p r o d u c t i v e  p e r i o d  ( w i t h  a  few 

e x c e p t i o n s  f o r  a g e s  below 1 5 ) .  R e c a l l  t h a t  t h e  mean age  of  c h i l d -  

b e a r i n g  is  24-25 y e a r s  of a g e ,  and t h a t  t h e  l a r g e s t  a g e - s p e c i f i c  

f e r t i l i t y  r a t e s  a r e  t h o s e  i n  t h e  age  i n t e r v a l  20-30. The impact  

o f  m i g r a t i o n  on f e r t i l i t y  comes mainly  d u r i n g  t h e s e  a g e s .  S i n c e  



there is no special trend for moves on the occasion of childbear- 

ing (i.e., the migrations in the age interval 20-30 follow one 

and the same schedule among the regions), the differences in the 

magnitudes of the fertility schedules follow the differences in 

the magnitudes of the migration schedules. 

The allocation of a regional life expectancy ( O i j !  is a mea- 

sure of the duration, i.e., the number of years to be lived in a 

particular region. But migration, like childbearing, is also a 

recurrent event, in that one person may migrate several times dur- 

ing a life time. A measure for the recurrency of migration can be 

derived in a way similar to the NRR. This is the net migraproduc- 

tion rate, which is computed by the formula (Rogers, 1975a): 

z 
NMR = iLj (x)M. (x) , i j x=o 3 

where iLj 
is the stationary life table population aged x to x + 5, 

in region j and born in region i, and M.(x) is the age-specific 
3 

outmigration rate in region j. 

The net migraproduction matrix for Bulgarian regions is pre- 

sented in Table 5.6. The totals in the last row show the total 

Table 5.6 Spatial net migraproduction rates for 
the 7 regions of Bulgaria, 1975 

No. 

1 

2 

3 

4 

5 

6 

7 

Region 
of 

residence 

N.West 

North 

N.East 

S.West 

South 

S.East 

Sofia 

Total 

I 

Region of birth 

1 

0.355 

0.011 

0.004 

0.004 

0.007 

0.002 

0.027 

0.409 

5 

0.007 

0.006 

0.003 

0.002 

0.186 

0.005 

0.009 

0.217 

6 

0.005 

0.006 

0.008 

0.001 

0.018 

0.323 

0.009 

0.369 

4 

0.011 

0.004 

0.003 

0.302 

0.008 

0.002 

0.023 

0.352 

2 

0.011 

0.245 

0.009 

0.002 

0.006 

0.003 

0.010 

0.285 

7 

0.015 

0.005 

0.003 

0.003 

0.005 

0.002 

0.237 

0.271 

3 

0.004 

0.015 

0.20b 

0.001 

0.004 

0.004 

0.005 

0.239 



number o f  m i g r a t i o n s  p e r  p e r s o n  b o r n  i n  a g i v e n  r e g i o n  d u r i n g  h i s  

l i f e .  The t o t a l s  i n d i c a t e  t h e  magn i tude  o f  t h e  moves p e r  p e r s o n  

from t h e  r e g i o n a l  s t a t i o n a r y  p o p u l a t i o n  w i t h  t h e  e f f e c t  o f  m o r t a l -  

i t y  i n c l u d e d .  The h i g h e s t  number o f  moves i s  t o  b e  e x p e c t e d  f o r  

a  p e r s o n  b o r n  i n  t h e  N . W e s t  r e g i o n ,  and  t h e  l o w e s t  f o r  a  p e r s o n  

b o r n  i n  t h e  Sou th  and  N . E a s t  r e g i o n s .  The n e t  m i g r a p r o d u c t i o n  

a l l o c a t i o n s  d e f i n e  e a c h  r e g i o n ' s  s h a r e  o f  t h e  t o t a l  n e t  mig ra -  

p r o d u c t i o n  r a t e s .  They a r e  p r e s e n t e d  i n  T a b l e  5 . 7 .  

I n  t h e  s t u d y  o f  GMR, NMR and t h e  s p a t i a l  l i f e  e x p e c t a n c y ,  

t h e  N.Eas t  r e g i o n  e x h i b i t s  a  low m i g r a t i o n  l e v e l  a n d  u n a t t r a c t i v e -  

n e s s ,  s o  i t  c a n  b e  d e l i n e a t e d  a s  a  r e g i o n  t h a t  s t a y s  o u t s i d e  of  

t h e  g e n e r a l  c h a r a c t e r i s t i c s  o f  m i g r a t i o n  movements among t h e  

B u l g a r i a n  p o p u l a t i o n .  T h i s  c a n  b e  e x p l a i n e d  by i t s  h i s t o r i c a l  

deve lopmen t  a s  a n  a g r i c u l t u r a l  r e g i o n .  The Dobrud ja  a r e a  i s  s i t -  

u a t e d  h e r e ,  which i s  known a s  t h e  " g r a i n e r y "  o f  B u l g a r i a .  Indus -  

t r y  i s  d e v e l o p e d  m a i n l y  i n  t h e  Varna d i s t r i c t ,  and it i s  q u i t e  

p o s s i b l e  t h a t  i f  t h i s  d i s t r i c t  w e r e  n o t  i n c l u d e d  i n  t h e  r e g i o n ,  

t h e  m i g r a t i o n  l e v e l s  would b e  much l o w e r .  

T a b l e  5 .7  N e t  m i g r a p r o d u c t i o n  a l l o c a t i o n s  f o r  
t h e  7  r e g i o n s  o f  B u l g a r i a ,  1975 

No. 

1 

2 

3 

4 

5 

6 

7 

Region 
of 

residence 

N.West 

North 

N.East 

S.West 

South 

S.East 

Sofia 

Total 

Region of birth 1 
1 

0.867 

0.028 

2 

0.039 

0.860 

7 

' 0.057 

0.019 

0.010 

0.011 

0.019 

0.009 

0.875 

1.000 

5 1 6  

0.034 

0.026 

0.015 

0.007 

0.857 

0.022 

0.040 

1.000 

3 

0.017 

0.064 

0.012 

0.016 

0.021 

0.003 

0.048 

0.877 

0.023 

1.000 

0.010 1 0.030 

4 

0.031 

0.012 

0.861 

0.004 

0.015 

0.017 

0.022 

1.000 

0.009 

0.016 

0.004 

0.066 

1.000 

0.007 

0.857 

0.023 

0.006 

0.064 

1.000 

0.005 

0.022 

0.009 

0.034 

1.000 



A comparison can  be  made between NMR and 8 .  R e c a l l  t h a t  NMR 

i s  t h e  average  number o f  m i g r a t i o n s  p e r  p e r s o n  who i s  s u b j e c t  t o  

dy ing  d u r i n g  h i s  l i f e t i m e ,  i . e . ,  it i s  a  measure of  m o b i l i t y ,  and 

8  i s  a  measure of  t h e  l e v e l  o f  m i g r a t i o n  i n  t e r m s  o f  d u r a t i o n  o r  

t i m e  s p e n t .  I f  f o r  r e g i o n  i NMR i s  low, and i@i i s  h i g h ,  t h e n  

t h e  m i g r a t i o n  movements o u t  o f  t h i s  r e g i o n  a r e  low. T h i s  i s  t h e  

c a s e  i n  t h e  South  and N.East r e g i o n s  ( a l s o  i n  S o f i a ) .  On t h e  

o t h e r  hand,  t h e  N . W e s t  r e g i o n  h a s  t h e  l a r g e s t  o u t m i g r a t i o n .  

When a  comparison i s  made f o r  t h e  iGMR. and i 8 j ,  c o u n t e r -  
3 

m i g r a t i o n  f lows c a n  b e  t a k e n  i n t o  c o n s i d e r a t i o n .  Then, t h e  most 

u n a t t r a c t i v e ,  b o t h  by magnitude and d i r e c t i o n  o f  t h e  m i g r a t i o n  

f lows ,  i s  t h e  S.West r e g i o n ,  and t h e  most a t t r a c t i v e  a r e  S o f i a  

and t h e  South .  The N.East  r e g i o n  i s  connec ted  w i t h  a  ve ry  low 

i n -  and o u t m i g r a t i o n  f l o w s ,  b u t  it i s  r a t h e r  a n  u n a t t r a c t i v e  

r e g i o n .  

The p a t t e r n s  e x h i b i t e d  above can  be  e x p l a i n e d  i n  t h e  fo l low-  

i n g  way. S o f i a  i s  t h e  l a r g e s t  c i t y  i n - B u l g a r i a ,  w i t h  a  p o p u l a t i o n  

o f  a b o u t  one m i l l i o n .  I t  i s  a  h i g h l y  u rbzn ized  a r e a ,  and a  c e n t e r  

o f  n a t i o n a l ,  s o c i a l  and c u l t u r a l  l i f e .  The l a r g e s t  h i g h  s c h o o l s  

a r e  s i t u a t e d  t h e r e .  The Sou the rn  r e g i o n  i s  a t t r a c t i v e  mainly  be- 

c a u s e  of t h e  c i t y  o f  P l o v d i v ,  a n d ' b e c a u s e  o f  t h e  government p lan-  

n i n g  f o r  f a s t  i n d u s t r i a l i z a t i o n  and s o c i a l  development  i n  t h e  

s o u t h e r n  Rhodope r e g i o n s .  The N . W e s t  and S.West r e g i o n s  e x h i b i t  

a  h i g h  l e v e l  o f  o u t m i g r a t i o n  because  of t h e i r  low i n d u s t r i a l  de- 

velopment .  N e w  i n d u s t r i a l i z a t i o n  i n  t h e s e  r e g i o n s  h a s  been p lan-  

ned and a l r e a d y  begun ( f o r  i n s t a n c e ,  a  l a r g e  a tomic  e l e c t r o p o w e r  

s t a t i o n  i s  under c o n s t r u c t i o n  on t h e  Danube i n  t h e  N . W e s t ) ,  b u t  

i t s  e f f e c t  i n  1 9 7 5  was s t i l l  s m a l l .  The c o m p a r a t i v e l y  h i g h  l e v e l  

o f  m i g r a t i o n  from t h e  S . E a s t  r e g i o n  t o  t h e  N.East  r e g i o n  i s  due 

mainly  t o  t h e  c i t y  o f  Varna,  where t h e  mar i t ime  i n d u s t r y  i s  d e v e l -  

oped,  and t o  t h e  s e a  r e s o r t s  a round it. M i g r a t i o n  l e v e l s  a r e  low 

f o r  t h e  Nor th  and N.East r e g i o n s ,  r e f l e c t i n g  t h e i r  h i s t o r i c a l l y  

i m p o r t a n t  a g r i c u l t u r a l  r o l e  i n  t h e  economic development  o f  

B u l g a r i a .  



6. DEMOGRAPHIC POLICY IN BULGARIA 

The demographic policy of Bulgaria is carried out in accord- 

ance with the socio-economic policy of the state. This means that 

both demographic growth and the quality of labor resources are re- 

gulated bythat socio-economic policy. 

The main goals of the populztion policy are as follows: 

- to maintain a moderate and stable population growth, 

- to care for the individual's health and life, 

- to improve job opportunities and living conditions, 

- to improve the spatial distribution of the population by 

regional development. 

6.1 Fertility 

The aim of Bulgaria's fertility policy is not to obtain a 

high fertility rate but rather to create a social, economic, and 

psychological atmosphere suitable for two or three children in a 

family. This is in fact the criterion for a moderate, stabilized 

growth of population. Of course, the parents themselves choose the 

number of children and the time of birth. One main characteristic 

of ~ulgaria's fertility policy is that society accepts a greater 

share of the family's responsibilities to the child, e.g. summer 

camps and school meals. The society also gives. advantages to young 

families who need housing. 

The normative state documents which concern marriage and the 

family provide the following benefits. A marriage requires only the 

agreement of the prospective husband and wife (provided of course, 

that they are not close relatives or too young) and their decision 

need not take into account nationality, religion, social, or ethnic 

positions. In the family, both partners have equal rights and own- 

ership. Divorces are possible only through judicial procedures, 

and if there are children involved, they are given to the parent 

who is able to maintain their material and educational conditions 

of living. Very often in such cases, or in the cases of death, the 

children receive pensions from the State. The qovernment also 



c o n s i d e r s  n o n - m a r i t a l  and m a r i t a l  b i r t h s  e q u a l  b e f o r e  t h e  law and  

f a m i l i e s  w i t h  t h r e e  o r  more c h i l d r e n  a r e  g i v e n  s p e c i a l  a d v a n t a g e s .  

I n  B u l g a r i a ,  motherhood i s  c o n s i d e r e d  a  b a s i c  s o c i a l  f u n c t i o n  

and t h e r e f o r e ,  l a b o r  t h a t  migh t  damage r e p r o d u c t i o n  i s  f o r b i d d e n  

f o r  women. A l s o ,  d u r i n g  p regnancy ,  a  woman i s  t e m p o r a r i l y  g i v e n  

a n o t h e r  j ob  i f  what  s h e  o r d i n a r i l y  d o e s  i s  c o n s i d e r e d  d a n g e r o u s  t o  

h e r  pregnancy .  Because  o n e  o f  t h e  main c a u s e s  o f  low m a r i t a l  

f e r t i l i t y  i s  t h e  f a c t  t h a t  women do h o l d  j o b s ,  s p e c i a l  measu res  

have been  t a k e n  t o  i n c r e a s e  t h e  number o f  day  c a r e  c e n t e r s .  

The f e r t i l i t y  p o l i c y  b e n e f i t s  t h e  f a m i l y  d i r e c t l y  i n  s e v e r a l  

ways. F i r s t ,  f o r  e a c h  b i r t h  t h e  f a m i l y  r e c e i v e s  a  c e r t a i n  premium 

which i n c r e a s e s  t h e  d e s i r e  o f  h a v i n g  a  s e c o n d  and t h i r d  c h i l d  ( a  

f o u r t h  c h i l d  r e c e i v e s  t h e  premium a s  i f  it were a  f i r s t  c h i l d ) .  

Second,  f o r  e a c h  c h i l d  unde r  16 y e a r s  o f  a g e  t h e  f a m i l y  r e c e i v e s  

monthly payments ,  a c c o r d i n g  t o  t h e  number o f  c h i l d r e n .  T h i r d ,  i f  

t h e  mother  i s  a l o n e  and d o e s  n o t  work,  f o r  two y e a r s  a f t e r  t h e  

b i r t h  s h e  r e c e i v e s  a minimum working  s a l a r y .  The same i s  t r u e  f o r  

mothe r s  t h a t  a r e  s t u d e n t s .  Women a r e  a l l o w e d  a  p a i d  " m o t h e r ' s  

l e a v e "  which l a s t s  1 0 ,  1 2 ,  o r  1 4  months f o r  t h e  f i r s t ,  s e c o n d ,  o r  

t h i r d  c h i l d ,  r e s p e c t i v e l y .  A non-paid m o t h e r ' s  l e a v e  f o r  t h r e e  

y e a r s  i s  a l s o  p o s s i b l e .  A l l  t h e  above  r e g u l a t i o n s  a l s o  h o l d  f o r  

a d o p t e d  c h i l d r e n .  A b o r t i o n s  a r e  p e r m i t t e d ,  e x c e p t  f o r  m a r r i e d  

women aged  18-40, who have  no c h i l d r e n  o r  o n l y  o n e  c h i l d .  However, 

t h e r e  a r e  a l s o  e x c e p t i o n s  i n  t h i s  c a s e  f o r  h e a l t h  and  o t h e r  s u c h  

r e a s o n s .  

These  measu res  a r e  changed p e r i o d i c a l l y ,  a c c o r d i n g t o  t h e  eco -  

nomic development  i n  t h e  c o u n t r y .  However, u s u a l l y  any  c h a n g e s  made 

by t h e  government  p r o v i d e  a n  i n c r e a s e  i n  premiums and  l e a v e  t i m e .  

6 .2  H e a l t h  Care  

One o f  t h e  b a s i c  d i r e c t i o n s  o f  s o c i a l  p o l i c y  i n  B u l g a r i a  i s  

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

m e d i c a l  s e r v i c e s .  Complex programs f o r  improvement i n  l a b o r  con-  

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

o f  t h e  h e a l t h  c a r e  i n s t i t u t i o n s .  A c c i d e n t  p r e v e n t i o n  measu res  are 



implemented on  a l a r g e  s c a l e l a n d  s p e c i a l  a t t e n t i o n  i s  g i v e n  t o  t h e  

more s e r i o u s  d i s e a s e s  t h a t  a f f e c t  an  i n d i v i d u a l ' s  l i f e  and  a c t i v -  

i t y .  

P r e g n a n t  women are  r e q u i r e d  t o  r e g i s t e r  d u r i n g  t h e i r  t h i r d  

month o f  pregnancy .  They a r e  t h e n  s u b j e c t  t o  s y s t e m a t i c  m e d i c a l  

v i s i t s ,  and  when n e c e s s a r y ,  t o  e d u c a t i o n  r e g a r d i n g  t h e  p r e n a t a l  

and p o s t n a t a l  p e r i o d s .  

C h i l d r e n  from t h e  f i r s t  day  o f  l i f e  u n t i l  a d u l t h o o d ,  a r e  

s u b j e c t  t o  s y s t e m a t i c  m e d i c a l  exarr l inat ions.  Because  o f  t h e s e  

measu res ,  t h e  m o r t a l i t y  r a t e  h a s  d e c r e a s e d ,  and  t h e  e x p e c t a t i o n  

of  l i f e  h a s  i n c r e a s e d .  

6 . 3  M i g r a t i o n  

The main r e g u l a t o r  o f  i n t e r n a l  m i g r a t i o n  i s  t h e  t e r r i t o r i a l  

d i s t r i b u t i o n  of  p r o d u c t i v e  f o r c e s .  The p o p u l a t i o n  movements 

f o l l o w  t h e  deve lopment  o f  p r o d u c t i v e  f o r c e s ,  and  e a c h  p e r s o n  h a s  

t h e  r i g h t  t o  c h o o s e  h i s  own permanent  p l a c e  o f  r e s i d e n c e .  I n  

some o f  t h e  b i g  c i t i e s ,  however ,  p s rmanen t  a r r i v a l s  are s u b j e c t  

t o  c e r t a i n  r e s t r i c t i o n s  i n  o r d e r  t o  a v o i d  l a r g e  c o n c e n t r a t i o n s  

o f  p o p u l a t i o n  and  i t s  u n d e s i r a b l e  consequences .  I n  r e g i o n s  

where t h e r e  i s  a  l a c k  o f  l a b o r  s u p p l y ,  s a l a r i e s  and wages a r e  i n -  

c r e a s e d ,  and o t h e r  a d v a n t a g e s  are made a v a i l a b l e  i n  o r d e r  t o  

a t t r a c t  worke r s .  

The soc io-economic  development  o f  t h e  s t a t e  d o e s  n o t  c a l l  

f o r  i n t e n s i v e  i n t e r n a t i o n a l  m i g r a t i o n ,  b e c a u s e  o f  t h e  d e s i r e  f o r  

t h e  t o t a l  employment o f  i t s  a c t i v e  p o p u l a t i o n ,  A f t e r t h e  Second 

World War t h e r e  were  many e m i g r a n t s  o u t  o f  t h e  c o u n t r y .  These  

c o n s i s t e d  m a i n l y  of  p e o p l e  o r i g i n a l l y  f rom o t h e r  n a t i o n a l i t i e s ,  

and t h e i r  moves r e f l e c t e d  i n t e r n a t i o n a l  a g r e e m e n t s .  

P l a n n i n g  i n  t h e  s o c i a l i s t  economy i s  a  way o f  r e g u l a t i n g  

i t s  economic growth  a c c o r d i n g  t o  t h e  l a b o r  f o r c e s  a v a i l a b l e .  

However, some f o r e i g n  l a b o r  i s  a t t r a c t e d  f o r  work i n  some econom- 

i c  f i e l d s .  The deve lopmen t  o f  t h e  s o c i a l i s t i c  economic i n t e g r a -  

t i o n  among n a t i o n s  h a s  g i v e n  b i r t h  t o  a new t y p e  o f  economic 

m i g r a t i o n ,  which i s  c h a r a c t e r i s t i c  o f  t h e  E a s t  European  s o c i a l i s t  

s t a t es .  The c r e a t i o n  o f  i n t e r n a t i o n a l  e n t e r p r i s e s  r e q u i r e s  t h e  

movements o f  l a b o r  f o r c e s  f rom o n e  s t a t e  t o  a n o t h e r .  T h i s  t y p e  



o f  i n t e r n a t i o n a l  m i g r a t i o n  w i l l  i n c r e a s e  i n  t h e  f u t u r e  and w i l l  

b e  r e g u l a t e d  by i n t e r s t a t e  a g r e e m e n t s .  ( I t  i s  n o t  c o n s i d e r e d  t h e  

same a s  permanent  d e p a r t u r e  and  a r r i v a l  movements.)  

The r e g u l a t i o n  o f  i n t e r n a l  m i g r a t i o n  movements i s  a  com- 

p a r a t i v e l y  new f e a t u r e  of t h e  p o p u l a t i o n  p o l i c y  i n  B u l g a r i a .  I t  

was u n d e r t a k e n  b e c a u s e  o f  t h e  huge i n c r e a s e  i n  m i g r a t i o n  d u r i n g  

t h e  l a s t  20-25  y e a r s ,  which  h a s  been  s t u d i e d  i n  t h i s  p a p e r .  T h e r e  

i s  a  common o p i n i o n  t h a t  t h e  i n t e n s i t y  o f  m i g r a t i o n  mus t  b e  d imin -  

i s h e d ,  by i n t r o d u c i n g  a  w e l l  d e s i g n e d  r e g i o n a l  i n v e s t m e n t  p o l i c y .  

I t  i s  assumed t h a t  f u r t h e r  u r b a n i z a t i o n  and c o n c e n t r a t i o n  o f  t h e  

p o p u l a t i o n  i n  c e r t a i n  r e g i o n s  a t  t h e  e x p e n s e  o f  o t h e r  r e g i o n s  w i l l  

c a u s e  u n d e s i r a b l e  d i f f i c u l t i e s .  Because o f  t h i s ,  o n e  o f  t h e  

c r i t e r i a  f o r r e g i o n a l  i n v e s t m e n t  w i l l  b e  i t s  i n f l u e n c e  on  mig ra -  

t i o n .  I n  t h i s  r e s p e c t  a  p o p u l a t i o n  p r o j e c t i o n  i n c l u d i n g  d i f f e r -  

e n t  h y p o t h e s e s  c o n c e r n i n g  i n t e r r e g i o n a l  moves w i l l  b e  v e r y  u s e f u l  

i n  t h e  i m p l e m e n t a t i o n  o f  t h i s  i n v e s t m e n t  p o l i c y .  

6 . 4  Problems and  P e r s ~ e c t i v e s  o f  t h e  P o ~ u l a t i o n  P o l i c v  

C u r r e n t l y ,  t h e  p o p u l a t i o n  g rowth  o f  B u l g a r i a  d o e s  n o t  c o r r e -  

spond  t o  t h e  s o c i a l  a n d  economic Zevelopment  of  t h e  s t a t e r a n d  i t s  

p o s s i b l e  improvement c a n  b e  found  i n  t h e  i n c r e a s e  of  f e r t i l i t y ,  

and  t h e  d e c r e a s e  o f  m o r t a l i t y  and  m i g r a t i o n .  

One o f  t h e  main p rob lems  t o  b e  s o l v e d  i s  t h e  r a t i o n a l  u s e  o f  

t h e  a v a i l a b l e  l a b o r  f o r c e .  T h i s  would b e  p o s s i b l e  w i t h  a n  i n c r e a s e  

o f  q u a l i f i c a t i o n s ,  a n  o p t i m i z a t i o n  o f  l a b o r  f o r c e  s t r u c t u r e ,  and  a  

m i n i m i z a t i o n  o f  l o s s e s  d u e  t o  m o r b i d i t y  and  m o r t a l i t y .  I f  t h e  

a v a i l a b l e  l a b o r  f o r c e s  a r e  t o  b e  u s e d  more r a t i o n a l l y ,  i t  i s  n e c e s -  

s a r y  t o  implement  improved m i g r a t i o n  r e g u l a t i o n s  by  a p p r o p r i a t e l y  

d i s t r i b u t i n g  t h e  p r o d u c t i v e  f o r c e s  and  b u i l d i n g  a  s e t  o f  se t t l e -  

ment s y s t e m s  t h a t  f o c u s  on  t h e  improvement  o f  s o c i a l  s y s t e m s .  

Ano the r  p rob lem i s  t h a t  o f  h o u s i n g  a n d  day  c a r e  c e n t e r s ,  

e s p e c i a l l y  i n  some of  t h e  l a r g e  c i t i e s .  The f u t u r e  o f  t h e  popu la -  

t i o n  p o l i c y  l i es  w i t h i n  t h e  framework o f  t h e  s o c i a l  p o l i c y  o f  t h e  

S t a t e ,  and  i n  t h e  N a t i o n a l  p rogram f o r  t h e  improvement  o f  l i v i n g  

c o n d i t i o n s .  One o f  t h e  mos t  i m p o r t a n t  a c h i e v e m e n t s  t oward  t h i s  

g o a l  w i l l  b e  t h e  s o c i e t a l  a s s u m p t i o n  o f  t h e  t o t a l  e x p e n s e s  f o r  t h e  

u p b r i n g i n g  o f  c h i l d r e n .  



7. CONCLUSION 

Multiregional population analysis has many advantages over 

single-region analysis. It allows for the study of the spatial 

distribution of the population by taking into consideration mi- 

gration movements and their impact on regional fertility, mortal- 

ity, and age composition. The Sofia region is a qood example. 

The fertility there is below replacement level, showing a popula- 

tion decline in a single-region projection. In the multiregional 

projection, however, the population of Sofia is growing because 

of strong net inmigration. 

The multiregional analysis generates a large number of pop- 

ulation characteristics, some of which are examined in this paper. 

Together they give snapshots of the demographic development of 

each region. These may be summarized as follows: 

1) The most unfavorable demographic picture is exhibited 

for the N.West, S.West and S.East regions. They are 

losing population because of strong outmigration flows. 

This should lead to a fast ageing of the S.West popula- 

tion; the population of N.West is already aged. As of 

1975, the governmental regional policy for uniform 

development seems to have not been very effective for 

these three regions. 

In light of the new government policy for faster indus- 

trialization of these regions, adopted during the last 

few years, it might be expected that the outmigration 

flows will lessen in the short run. This calls for a 

careful study of the migration flows during the years 

following 1975; especially the flows towards Sofia from 

the N.West and the S.West regions, and towards the 

South and N.East, from the S.East region. 

2) The North region exhibits a low fertility level (i.e., 

the pronatalist policy is not very effective), but to some 

extent this is compensated for by the inmigration flow. 

It also has an aged population structure, and if the 



inmigration flows lessen, the impact of the low fertility 

level will strengthen. The outmigration flow is very 

strong towards the South region. 

3) The N.East region exhibits a high fertility level and low 

migration flows. In the short run, it might be expected 

to show slightly diminishing fertility. 

4) The Sofia region exhibits high in- and ?.ow outmigration 

flows. Fertility is very low. This shows that neither 

the fertility, nor the migration policles (inmigration to 

Sofia are discouraged by restrictions) are effective for 

Sofia. In the short run, major changes in fertility and 

migration are not expected. 

It is evident from the above statements that a multiregional 

analysis makes it possible to direct more precisely the national 

population policy of a country. 
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APPENDIX B 

OBSERVED R A T E S  



B.l Death Rates 

Table B.1.1 

AGE 

0 
5 

1 I 
15 
2 o 
2 5 
3 0 
35 
4 0 
4 3 
50 
5 5 
6 0 
6 3 
7 0 
I 5  
8 0 
8 5 

GROSS 
C R U D E  
M ,  AGE 

NORTH 

8 1 0 ~ 5 6 2 ~  
8,C11587 
0 , 0 e ~ a i 4  
8,9100592 
0.0BOE25 
O . B I ? B P t i !  
o;ear279 
0,BBl tO2 
0.08261 4 
0;004235 
0,806612 
0.009548 
0 ; ~ 1 7 ~ 5 b  
13,633521 
0,046998 
13,079585 
0,131173 
~ ; i !e0872  

0',544515 
0.012421 

78,4360 

B.2 F e r t i l i t y  Rates 

Table B.2.1 

GROSS 
C R U D E  
H,AGE 

NORTH 

m,aesoao 
(0,6202'60 
C,0!303 10 
0.C1194266 
8,993125 
0,1849910 
a,i31912a 
0,604494 
0 , 0 e e 9 i t  
0 ~ 3 0 0 0 b 0  
0,000008 
D,OOBOQ0 
0, a ~ l ~ a 0 0  
B.0000BB 
0,BJB080 
0,000800 
0#000C)00 
0.000000 

S O U T H  

0,BR5636 
0.000529 
0,060531 
e , ~ ~ a 6 9 s  
0 ~ 5 0 0 8 1 ' 6  
Q.EOl832 
0.001237 
8.(381659 
0,(382611 
0,003926 
0,006612 
0 D 0 1 0 0 8 6  
@ . e l 7 4 5 9  
0.E2Cb79 
OI0S7bb4 
0,097507 
0,160989 
0,246318 

B1 645422  
0.009361 

79,1781 

S O F I A  

~ ; s e z e a a  
0,EQ08(3a 
B . B B ~ ~ ~ S  
0.826410 
0,078839 
0.05a076 
Om025b6U 
0 = 0 5 9 8 0  1 
I , 0 0 l b B 7  
0,000! 1 8  
0.0B0000 
L3,0B0R00 
0.i300aa0 
0.E08000 
0 m 6 @ 0 B 8 0  
0.000000 
0,000B80 
0. 000000  



B.3 Outmigration Rates 

Table B.3.1 Migration from N.West to: 

ACE Y O Y A L  N.wFST N O R T H  N , E A S T  S,WEST SOUTH 3 ,EASI  SOF i A 

G R O S S  a',892213 B . ~ P ~ ~ Q B  8:017745 8 . 0 8 7 1 1 5  0 , 0 8 4 0 3 9  0 . 0 1 2 9 4 9  0 . 8 0 i b 2 9  0 , 0 a 8 7 3 7  
CRUDE a:sns7ss o.anaoa0 e ; a p ! i z ?  0 .oenass  a , a e s z s e  0 .00ao2a  ~ , a o o i s s  0 , ~ @ 3 0 2 a  
M , A G E  2 1 : b i b 4  O,bE@B 10 .6490  18 .9829  l l a 1 1 S 9  19 ,7201  1 7 , 9 3 1 4  2 4 , 0 a 3 2  

Table B.3.2 Migration from North to: 

AGE 

0  
5 

1 a 
i 5 
2 6 
2 5 
3 5 
3 5 
4  5 
a 5 
S 0 
5 5  
h 0 
b  5 
7  0  
7  5 
8 0 
8 '3 

GROSS 
CRUDE 
M,AGE 

T O T A L  N ~ U E S T  N O R T H  N , ~ A S T  S . W E S T  S O U T H  S , E A S T  SOFIA 



Table B.3.3 Migration from N.East t o :  

AGE 

4 0 
4 s 
5 B 
55  
b 0 
6 5  
7  B 
7 5 
6 II 
85 

G R O S S  
CRUOE 
M o r t €  

AGE 

GROSS 
CRUOE 
H,AGE 

TOTAL 

0; 382886  
o ? o a 2 8 8 5  
o+.oa~bt.2 
0,21?0!15 
0 , I ) j 4 2 5 7  
O r  ~ f i 3 3 3 2  
0 r 0 F 2 C 2 ?  
8 p 0 0 1 2 q 1  
8,080896 
0 , 0 0 0 5 8 1  
0 ; 0 ~ . 3 4 7 5  
O r C E 1 ~ O a r  
0 ? A 3 8 4 4 4  
OpUBOQl7 
0,000554 
OrOQQSbb 
0, 083824  
0, bBi1030 

SOUTH 

@,B0A3bT 
a .naa327  
0 , 0 0 1 3 8 8  
8,682063 
D.0EilC)Za 
0,0L!3159 
a r n 0 e a 2 b 3  
0, f iBQl68 
0 , t 8 0 1 3 3  
8 , 0 8 8 3 9 8  
o,arnus3 
0 rn n?aPha 
0 ,  B B B P 5 6  
0.ilBOQ48 
0 .60B048  
01000B91 
Q.@0P1892 
OmC0OE08 

SOFIA 

0 ,E00382  
0 , 0 0 0 2 6 0  
0 , 0 8 0 5 2 2  
0 . 3 8 2 3 2 8  
a m C 0 l Y 4 2  
a 0 0 ~ a s e 6  
0 , 0 6 0 3 6 1  
0 ,00@29U 
0 , 9 6 0 1 8 1  
00CIOC11~6 
0,1300893 
O1OBOtZO 
0 , 0 0 0 1 a 0  
0 , 0 0 0 1 7 6  
0 1 8 a 0 2 6 5  
0,0P10245 
0.kl6O458 
OOQaBOBO 

Table B.3.4 Migration from S.West t o :  

Table B.3.5 Migration from South t o :  



Table B . 3 . 6  Migration from S.East t o :  

AGE 

0 
5 

10 
15 
20 
2 5 
30 
5 s  
4 0 
4 5 
5 0 
59 
6 0 
69 
7 0 
7 s  
80 
8 9 

GROSS 
CRUDE 
n,  AGE 

AGE 

6 
5 

10 
15 
20 
2 9 
3 0 
3 5 
61 0 
4 5 
5 0 
5 5 
60 
6 5 
7 0 
7 9 
8 0 
8 5 

G R O S S  
CRUDE 
n,rcc 

TOTAL N,WEST N O R T H  k,EA3T S;WE~T SOUTH S , ~ A S T  S O f  1 A  

Table B . 3 . 7  Migration from Sof ia  t o :  

T O T A L  

0 ; e o ~ s o s  
0 ; ~ ~ 1 4 6 3 9  
8,084823 
B f 0 e 6 3 7 0  
0.~307252 
0;007724 
0,003515 
0.001050 
0:@02$46 
a'.ea199a 
0;801345 
0,001456 
0,001 107 
0 r001P14 
0.G100787 
a;oaa7ss 
0yQBQ8515 
0.080808 

0;058041 
0,00422b 

27:4279 

NORTH 

'2;@81165 
BtBE?3cr!3 
o t 0 e a 7 9 a  
Or00a984 
0.001236 
0 '  0a t 343 
0f008566 
0;@@0665 
0,0aa434 
B.OGa247 
0;00017 1 
B , B ~ B ~ Q I  
0,000188 
0,800261) 
0,083169 
OpW1?Z094 
O y Q t 3 O 2 l a  
0.3QaaBB 

0;009654 
0.00rd698 

27.1997 

S O U T H  

0.031376 
Oet3<+2897 
B,0509h8 
0,001516 
0,801743 
0,00!796 
8,06D734 
a , c ) a i a i a  
0 , 0 E f f i T l d  
m,aacsi7 
0,000342 
0,000416 
0,00B319 
0,008412 
0,062225 
0 a 0 6 8 2 8 3  
B ] , O B B U 2 8  
0 m 0 0 5 ~ 3 0  

8,013699 
0 m 0 0 0 9 7 1  

30,4612 

S O F I A  

0.0BBBBB 
0,oegocra 
0,BEQBOO 
0,000000 
0,808000 
0,0B0000 
0,00a000 
0,005080 
0,080000 
0,308830 
08000800 
0,0E0000 
0,000008 
0 ,B0?)300 
0,0eoa00 
010BBE0a 
0,0u3oP.0 
0,e000a0 

0,000000 
8.000000 

0,G008 





APPENDIX C 

MULTIREGIONAL LIFE TABLE OPTION 3 



C . l  Probabilities of Dying and Miqrating 

Table C . l . l  Region: N.West 

A G E  DEATH M l t i f A Y I O N  F R O M  N,WEST T O  
N,WEST NORTH N,€AST 6,WEST S O U T ~   EAST S O F I A  

A G E  

0 
5 

1  a 
15 
2 0 
2 5 
3 0 
3 5 
u a  
4 5 
9 0  
5 5 
6 0 
65 
7  B 
7 5 
8 0  
85 

DEATH 

a a e ) 2 7 7 i 8  
0 ,BQJE925  
0,003067  
61,BBE377 
n , 0 0 4 1 2 1  
3 , 0 8 4 8 n 3  
0 ,006375  
0 , 5 8 8 9 7 0  
8 , 0 1 2 9 8 4  
0 , 0 2 0 9 5 2  
0 , 0 3 2 5 2 1  
0 , 0 4 6 6 5 5  
0 , 0 8 3 6 3 1  
0 , 1 5 4 b 1 0  
0 , 2 1 0 3 5 7  
0 , 5 3 1 7 4 8  
8 , 4 9 4 1 6 9  
1 , 0 0 0 0 8 0  

Table C.1.2 Region: North 

M I G R A T I O N  ruon 
N,WEST NORTH 

N O R T H  TO 
N,E43T S ,WESt  



Table C . 1 . 3  Xegion: N.East 

AGE 

A G E  

DEATH HIGRATSON P R O M  
N,WEST NORTH 

0,0C1179 B,BB7503 
01a31051  8,088226  
0,003237 0,02!465 
0,R06494 0,0403b3 
DIR02239 0,015752 
0,881232 0,008515 
0,05E825 0.20Q985 
a 8 0 0 a 4 7 2  B , O ~ ? B U I  
0,000331 809QZa!3 
0 , 0 0 8 2 Q l  6,1@1058 
B , O O O ~ P ~  0 ~ ~ ~ 0 9 4 1  
0oQgC4162 0,0008B9 
B,000064 8,00a763 
B,BBBi3SB 0,868661 
0e000B9B 0,BB5?56 
0,000140 8,BBBQBZ 
0,0BBOB1 8,0E98704 
B,BaBBEB BeB%OBBB 

SOUTH 

B,001?84 
0,001 6 3 7  
0,005473 
0,013105 
0,004557 
0 ,002260  
0,001308 
0,060834 
6 000699  
0,B00482 
B,R00400 
0,000324 
0*@00i!5S 
0,0002e7 
0,0BB185 
8,Q00263 
0,000236 
BeBBOOOO 

T a b l e  C . 1 . 4  Region: S.West 

SOFIA 

DEATH M I G R A Y I O N  P R O M  S e K E S T  P O  
N,k'EST NORTH N , E A 5 1  S o  WEST SOUTH SaEAST S O F I A  

T a b l e  C .  1 . 5  Region: South 

DEATH / 4 I t R A T I O N  P R O M  3 8 U T H  TI3 
N,WEBT NORYH N,EAST 3,WEST SOUTH 3,EAST 30FXA 



Table C . 1 . 6  Region: S.East  

AGE D E A T H  M I G R A T I O N  F R O M  8 , E A S Y  T O  
N , M E S T  N O R T H  N , E A S T  S a w E S T  S O U T H  S . E A S T  S O F I A  

Table C.1.7 Region: S o f i a  

ACE . D E A T H  H l G R A T I O N  F R O M  S O F I A  YO 
N ,  MES? NORTH N , E A S T  $,WEST SOUTH 3 , E A S ?  S O F I A  





T a b l e  C . 2 . 2  I n i t i a l  R e g i o n  of C o h o r t :  N o r t h  

AOE TOTAL 
* * a  

0 100800 ,  
5 97228 ,  
I el 96945 ,  
15 96744 ,  
2 0  96451 ,  
2 5 96845 ,  
3  0 9 5 5 7 2 ,  
3  9 94963 ,  
4  0  9 4 1 1 3 ,  
4 5 9289  1  a 
5 0 90935 ,  
5  5  8 7 9 7 6 ,  
6  0  83765 ,  
6  5 7b7BB, 
7  0 65256 ,  
7  9 50862 ,  
8  8 53298 ,  
85 16332 ,  

NORTH 

100000 ,  
9 5 3 4 4 ,  
9 3 1 8 0 ,  
8 8 4 5 9 ,  
81379 ,  
7 1 3 0 9 ,  
7 5 2 7 2 ,  
738851  
7 2 6 5 5 ,  
7 1 3 5 6 ,  
6 9 6 0 1 ,  
6 7 1 7 9 ,  
6 3900  , 
58426 ,  
49292 ,  
3 8 8 4 3 ,  
25882 ,  
13029 ,  

SOUTH 

0 ,  
J 5 3 ,  
720 ,  

1 6 1 4 ,  
3422 ,  
3 9 9 7 ,  
4334 ,  
4418 ,  
4 5 5 5 ,  
4 5 8 0 ,  
4555 ,  
4 4 5 0 ,  
4268 ,  
3952 ,  
3 4 0 7 ,  
2 5 6 0 ,  
1565 ,  

6 7 5 ,  

T a b l e  C . 2 . 3  I n i t i a l  R e g i o n  of C o h o r t :  N . E a s t  

AGE TOTAL 
* 6 * 

0  10000a .  
5  Qb781 ,  

10 9 6 5 2 4 ,  
15  96346 ,  
2 B 9 5 9 5 7 ,  
2  9 95490 ,  
3  0  9 4 9 3 9 ,  
35 9 4 3 3 1  a 
4  R 953q0,  
45  92179 ,  
5 0  90045 ,  
5  5 8 7 1 1 8 ,  
6 0  82264 ,  
b  5 75384 ,  
70  63898 ,  
7  S 48469 ,  
a a so227  , 
8 5  13544 ,  

NORTH SOUTH 

0  a 
178 ,  
3 3 8 ,  
871 ,  

2 1 2 4 ,  
25 18 1 

2727  a 
2 8 2 9 ,  
2 8 8 5 ,  
2911 ,  
2901 ,  
B8438 
2 7 3 2 ,  
2 5 2 4 ,  
2 1 9 1  a 
1649 ,  
1013 ,  

0 3 8 ,  

T a b l e  C . 2 . 4  I n i t i a l  R e g i o n  of C o h o r t :  S . W e s t  

TOTAL 

/ B O O O a a  
9 7 1 5 2 ,  
9 6 9 3 8 ,  
968RI5, 
Pb466,  
9 5 9 8 1 ,  
9 5 4 8 7 ,  
9 4 1 9 5 ,  
93893 ,  
95675 ,  
9atia9, 
8 7 8 5 b a  
8 3 5 6 3 ,  
7 6 5 7 9 ,  
6 7 9 1 2 ,  
5 1 0 6 4 ,  
31905 ,  
13775 ,  

NORTH 

0 ,  
144 a 
3 0 8 ,  

l 'J52a 
1 8 5 8 ,  
2 0 9 6 ,  
2 2 9 2 ,  
2 3 7 9 ,  
2 4 3 2 ,  
2453 ,  
2421a 
2364 ,  
P276 ,  
e101 ,  
1796 ,  
1 4 3 3 ,  

9 5 8 ,  
406 ,  

S ,  WEST 

10BB00, 
9 5 2 5 7 ,  
93413 ,  
87335 ,  
76516 ,  
7  1699 ,  
6 9 5 9 4 ,  
6 8 1 8 1 a  
6 6 9 2 0 ,  
6 5 3 5 9 ,  
6 3 7 2 6 ,  
b 1 4 4 2 ,  
5 8 2 7 0 ,  
5 3 2 2 0 ,  
4 7 2 9 9 ,  
3 5 7 4 4 ,  
2 2 2 0 0 ,  

9843 ,  

SOUTH 

0 ,  
353 ,  
67  9,  

2993 ,  
4746 ,  
5 2 0 8 ,  
5 5 5 2 ,  
5 6 1 1 ,  
5 7 8 1 ,  
5 8  17 1 

9 7 8 5 ,  
5 6 5 1 ,  
5 4 2 1 ,  
4 9 9 2 ,  
4329 ,  
3 2 4 9 ,  
1986, 

858 ,  

S O F I A  

8 , 
4 3 6 ,  
7 7 0 ,  

1 1 5 2 ,  
30113, 
0 8 2 7  

: 5 2 7 4 ,  
5 5 0 7 ,  
5 6 0 6 ,  

. 5 6 0 9 ,  
5 5 6 1  
5 9  12,  
5 1 8 1  1 

11820, 
44e2 ,  
3 1 2 3 ,  
1 7 2 6 1  

6 2 7 ,  

SOFIA 

S O F I A  



T a b l e  C . 2 . 5  I n i t i a l  R e g i o n  of C o h o r t :  South 

AGE TOTAL 
. *a  

0 100000, 
5 97192, 

1 8  96936, 
15 96681, 
Z 0 9634b. 
2 5 95926, 
3 0 9 5 4 3 1  
35 94819,  
4 0 94031,  
49 9 2 6 1  1 , 
5 0 90978, 
5 3 08019,  
b 0 83671, 
6 5  TbbTS, 
7 0 66145, 
T s 09526, 
8 0  30194, 
8 5  12992, 

NORTH 

a t e  
* * t  

0 
3 

1 0  
4 5 
2 0 

AGE 
C*.  

0 
5 

S ,  WEST 

0, 
38, 
72, 

288, 
557, 
616, 
653, 
674, 
677, 
678,  
669, 
609, 
617,  
5 6 4 8  
902, 
SBB, 
2 3 6  , 
105, 

SOUTH 

100080  , 
951329, 
94539,  
91592, 
85989,  
82266,  
88411, 
79E56, 
77889,  
76563, 
74867,  
72290, 
65608,  
62748,  
53965, 
40267,  
24402,  
lBSU8, 

T a b l e  C . 2 . 6  I n i t i a l  R e g i o n  of C o h o r t :  S . E a s t  

SOFIA 

TOTAL N,WEST NORTH N,EASY 3,WEST SOUTH SOEAST S O F I A  

T a b l e  C . 2 . 7  I n i t i a l  R e g i o n  of C o h o r t :  S o f i a  

TOTAL N,WEST NORTH N,EAST 3,WEST SOUTH 9,EAST S O F I A  





Table  C.3.2 I n i t i a l  Region of Cohort:  North 

AGE 
I * 
0 
5 - 

1 B 
15 
2 0 
2 5 
3 8 
55  
4 0 
4 5 
5 0 
5 5 
b 0 
b 5 
7 0 
7 5 
8 0 
8 5 

TOTAL N,WE8T NORTH N.EAST 8,h 'EST SOUTH S ,EAST SOP I A 

Table  C.3.3 I n i t i a l  Region of Cohort: N.East 

TOTAL N,MEST NORTH N , E A S ?  SOWEST SOUTH S ,EAST S O F I A  

Table  C.3.4 I n i t i a l  Region of Cohort:  S.West 

TOTAL N ,UEST NORTH N,CAST S,WEST OOUTH S e E A S T  S O F i A  



T a b l e  C . 3 . 5  initial R e g i o n  of C o h o r t :  S o u t h  

TOTAL N,WEST NORTH NOEAST 2haWCST SOUTH !!,EAST SOP I A 

T a b l e  C . 3 . 6  I n i t i a l  R e g i o n  of C o h o r t :  S . E a s t  

AGE TCTIL 
t * * 

0 4,922990 
5 4,841655 

t 0  4,830726 
15 4.Rl f846 
2e: 4,7?G705 
23 4,770583 
30 4,712177 
35 4,705850 
00  4,654347 
45 4,579089 
30  4,460551 
5 5  4,278175 
b e  5,995136 
6 5  3,547626 
70  2,876153 
75 2,008278 
80 1,111512 
85 B,SB7b76 

NORTH 

0,007529 
0,0228[12 
0,047584 
Bm0956C)7 
0,139438 
0,158632 
0,189391 
0,174267 
0,175788 
0,3749Z5 
0,171469 
0,365775 
13,155892 
0,138479 
0,114217 
0,084519 
8,051378 
0,039b49 

SOUTH 

8,028012 
Em080368 
0, i6TbB8 
0,366368 
0,545a57 
0,ba?716 
0,638563 
0,652921 
0,656696 
0,653752 
0,642292 
0,620119 
0,582138 
0,520500 
0,923627 
0,292522 
0,158760 
B,0?7482 

T a b l e  C . 3 . 7  I n i t i a l  R e g i o n  of C o h o r t :  Sofia  

TOTAL N,WEST NORTH N,EAST S,WEST SOUTH S,EAST S36IA 



C.4 Survivorship Proportions 

Table C.4.1 Region: N.West 

TOTAL N,WEST NORTH NlEA8T 8 , Y C S T  SOUTH S,LAST S O P  I A 

Table C.4.2 Region: North 

TOTAL N,WEST NORTH N O L A S T  SnWEST SOUTH S,EAST SDP I A 



Table C . 4 . 3  Region: N.East 

TOTAL N,WC8T NORTH N,CAST 8 , ~ e ~ t  SOUTH S , E A S T  SOP I A 

Table  C.4.4 Region: S.West 

TOTAL 

0,984461 
0,997359 
0,496940 
8,996095 
0,995P97 
0,994221 
8,992685 
0,989415 
0,983813 
0,974082 
0,959280 
0,934018 
8,89831'1 
B880912b 
0,687945 
0,538999 
0,48461b 

NORTH 

Table C.4.5  Region: South 

NORTH 

0,002984 
0,005141 
~ , a e 9 a 2 i  
8,889354 
0,005028 
0,002864 
0,@01563 
( I , B B B P ~ ~  
0,000561 
0,800549 
0,000297 
0,000249 
0,  00022s 
8,0002Zf 
0 , ~ 0 0 2 0 3  
B . 8 ~ 0 1 8 7  
0 , 0 0 0 1 7 ~  

N,  EAST 

8,001980 
0,003251 
0,006400 
0m006655 
Bm003788 
0,002063 
0,001266 
0,0007bT 
0,000452 
0 ,00028i  
0n000243 
8.888221 
8,000tST 
B.000lBS 
0,000080 
B,000123 
0.8O8147 

SOUTH 

0,971923 
0,977515 
0,953493 
8,946084 
@,9656UZ 
0,919360 
8,983584 
0,983624 
8,980074 
0,971552 
8,957251 
0,932059 
0,888354 
0,8072Sb 
0,bBblSb 
0,137229 
8,485079 

SOFIA 

0,003809 
0,082564 
0,010254 
0,018296 
0,012905 
0,005145 
0,003324 
0,08P282 
0pi3914b2 
0,001005 
0,00@881 
0,001127 
0,801354 
0,001385 
0,001309 
8,081328 
B,B0102l 



Table C . 4 . 6  Region: S .East  

TOTAL 

a , 9 8 5 5 8 8  
3 , 9 9 7 8 7 7  
0;997535 
0 ,996837  
8 ,996017  
8 ,9945Tb  
0 , 9 9 3 1 4 6  
0 , 9 8 9 8 9 2  
0 , 9 8 3 6 5 6  
8 , 9 7 3 9 3 9  
0 , 9 5 8 2 8 0  
8 ,933008  
8 , 9 0 8 6 8 5  
0 , 8 0 3 5 4 6  
0 , 6 2 9 3 9 1  
8 , 4 6 3 9 3 6  
8 ,125348  

Table  C . 4 . 7  Region: S o f i a  

NORTH NOEAST.  SewEST 

B m 0 0 5 0 9 8  0 , 8 0 3 0 8 7  0 m 0 0 1 6 7 S  
8 e 0 0 a 2 4 7  0 , 8 0 2 4 4 6  0 m 0 8 2 2 5 6  
0 m 0 0 4 4 5 0  0 a 0 0 2 5 9 8  0 8 8 0 3 1 1 3  
0 , 0 0 5 4 1 9  0 , 0 0 3 6 1 7  0 , 0 0 2 7 8 0  
0 m 0 0 b 3 1 0  BeB04E31  0 m 0 0 2 3 2 1  
0 ,G04714 8 , 0 0 3 0 5 9  0 , 0 0 1 7 4 5  
8 , 0 0 3 0 2 0  0 ,R02304  8 , 0 0 1 1 3 5  
0mf102700 0m602086 0m081014 
0 ,001bbS 0 , 9 0 1 2 0 5  0 m 0 0 0 6 9 3  
0 ,001014  0 , 0 0 0 7 5 3  Be0B057b  
0 , 0 0 0 9 0 1  0 ~ 8 0 0 6 9 3  8m00@22b 
8 , 8 0 0 9 1 9  0 , 0 8 0 7 7 6  Be000190  
8 ,000974  0 , 0 0 6 6 6 2  B n 0 0 0 1 8 1  
0 ,00088S 8 , 0 0 0 4 3 2  0 , 0 0 0 1 9 4  
0 ,a00475  0 , 0 0 0 2 3 4  0 e 0 0 0 1 1 4  
8 , 0 6 0 5 6 1  0aB00170  0 , 0 0 0 0 0 0  
9 w 0 0 8 5 3 1  , .0,080808 .BIOOOOOO 

S O F I A  

0 , 0 0 3 1 2 3  
0 , 0 0 2 b 2 1  
0 e 0 1 0 7 8 1  
0 , 0 1 8 7 3 5  
0 , E 1 2 2 2 2  
0 * 0 0 4 8 2 3  
0 , ~ a z 1 s i  
0 * 0 6 1 9 2 8  
0 , 0 0 1 2 0 8  
0 , 0 8 8 8 4 9  
0 , 6 0 8 7 5 8  
0 , 0 0 8 9 5 6  
0 , 0 0 1 0 8 8  
0 , 0 a i 2 s i  
0 , 0 8 1 4 3 8  
0 , 0 0 1 3 8 5  
8 , 0 0 1 8 1 9  

SOFIA 





Table C.5.2 I n i t i a l  Region of Cohort:  North 

AGE 
*I* 

9 
5  

1 8  
15  
2 9 
2  5 
f B  
3  9 
4  0  
4  9 
5 8  
5  5 
60 
6 5  
7  0  
7  5 
8  0  
85 

TOTAL 

T 1 , 1 9 1 7 6 5  
6 6 , 1 5 0 0 3 2  
6 3 , 3 4 2 0 2 6  
5 8 , 4 6 8 1 0 9  
5 3 , 6 3 5 5 4 $  
4 5 , 8 5 4 4 6 2  
4 4 , 0 8 5 6 5 6  
39,35R739 
34 ,683300  
3 8 ,  I 0 6 6 2 5  
2 5 , 7 0 1 1 ~ 3  
2 1  , 4 8 1 0 2 0  
J 7 , 4 3 5 1 5 4  
1 3 , 7 9 8 1 7 5  
18 ,?898bE 

8 , 1 3 6 0 1 0  
6 , 1 0 8 9 b l  
9 , 8 5 8 8 4 9  

N.WE8T NORTH 

Table  C.5.3 I n i t i a l  Region of Cohort: N.East 

T O T A L  NORTH N , E A $ T  

5 , 1 9 2 1 6 3  5 9 , 3 6 8 8 3 9  
5 , 3 4 5 2 2 1  56 ,2899U0  
5 , 3 8 1 0 1 1  5 1 , 5 4 4 4 4 9  
5 , 1 8 2 9 7 0  4 6 , 8 6 0 9 7 2  
9 , 9 5 5 8 6 3  4 2 , 5 5 2 9 3 5  
4 ,575707  3 8 e S 1 8 4 8 2  
4 ,176317  3 4 , 6 0 4 5 3 4  
3 , 7 5 5 1 2 9  3 0 e 7 4 1 5 0 3  
3 e 3 S 1 1 4 6  26 ,989b76  
a ,904618  2 3 e 2 9 6 0 7 1  
2 , 4 9 5 5 2 5  1 9 , 7 9 8 1 0 0  
2 ,895623  1 6 , 4 8 2 7 6 8  
1 , 7 2 4 3 7 5  1 3 , 2 7 1 9 7 9  
l e 3 7 4 0 9 7  1 B e 3 3 3 3 5 6  
l e 0 9 0 0 2 1  7 , 8 8 1 3 9 7  
8 , 8 5 9 9 0 2  5 , 8 3 0 2 5 9  
l e b 9 4 0 3 9  4 , 2 5 6 5 8 6  
Be6E2S16  J e 2 3 9 0 3 0  

9 ,  WEST 

0 e 2 6 1 1 5 9  
0 1 2 6 9 3 2 S  
0 , 2 6 8 5 5 8  
8 , 2 6 3 4 6 5  
0,2SB098 
0 , 2 3 0 6 7 6  
0 , 2 0 9 8 8 8  
0 , 1 8 8 2 0 3  
PI, 1 6 6 4 7 3  
0 , 1 4 4 6 5 9  
0 , 1 2 3 6 8 4  
0 e 1 0 3 1 9 1  
8 , 0 8 4 2 6 8  
0 , 0 6 6 5 8 1  
0 e 0 5 1 3 3 6  
1 , 0 5 8 8 9 2  
0 , 0 2 7 9 4 1  
8 ,021456  

SOUTH 

1 ,69B458 
1 , 7 4 1 8 9 0  
1 ,733537  
l e 7 0 5 1 7 4  
1 ,634072  
1  * .526516 
1 .391217  
1  ,252957  
1 e 1 1 2 6 1 6  
0 ,  97B024 
0 ,831bS8  
8 , 6 9 4 7 4 7  
8 , 5 6 6 3 8 7  
0 , 4 4 3 6 8 4  
8 , 3 3 6 9 7 3  
1 , 2 4 8 8 8 5  
0 , 1 7 8 7 8 6  
8 ,191  1 7 0  

Table  C.5.4 I n i t i a l  Region of Cohort: S.West 

SOFIA 

3 , 1 5 8 4 3 7  
3 , 2 3 7 2 6 6  
3 , 2 1 5 6 4 2  
3 , 1 7 2 6 4 9  
3 , 0 7 3 5 8 2  
2,881.716 
2 , 6 3 1 7 5 2  
2 , 3 6 4 8 3 6  
2 , 0 9 0 9 7 9  
1 , 6 1 6 6 6 3  
1  , 5 4 8 7 0 6  
1 , 2 8 8 9 5 4  
1 , 0 3 7 6 0 2  
B ,806582  
8 , 5 9 5 4 7 9  
0 , 5 9 4 1 6 5  
0 , 2 3 1 0 3 7  
011250Y9 

TOTAL N,WCST NORTH N,CAST 8,WEST SOUTH S,EAST SOFlA 



T a b l e  C . 5 . 5  I n i t i a l  R e g i o n  of C o h o r t :  S o u t h  

rce T O T A L  
* t 
0 70,633728 
5 67,602165 
10 62,774181 
13 57,933268 
20 53,126026 
29 48,347652 
38 43,585400 
55 38,898487 
40 34,155079 
45 29,571157 
58 25,116705 
S 20,876964 
60 16,831938 
65 15,140093 
70 9,834037 
75 7,294622 
08 5,364424 
85 9,157311 

NORTH 

1,979899 
P,a29bQ1 
2,012969 
1,911069 
1,88387b 
1,756273 
1,608432 
1,449427 
1,285482 
1.121977:. 
0,961276 
0,807726 
0,660564 
0,526646 
8,410621 
0,328123 
0,270800 
B,252TbI 

S,WEST SOUTH 

T a b l e  C . 5 . 6  I n i t i a l  R e g i o n  of C o h o r t :  S . E a s t  

TOTAL 

70,522484 
67, 684341 
62,8011B9 
51,966026 
53,115663 
48,412319 
4S,bbS607 
38,958401 
34,258942 
29,676228 
23,214228 
28,976900 
16,940552 
13,258224 
lB,BS13bl 
7,481561 
5,522280 
4,295223 

NORTH 

2,082283 
2,14P1795 
2,121061 
2,077626 
1,989918 
1,849447 
1,692928 
1.5 2473 8 
1,392472 
1.180158 
1,010627 
0,849131 
8,694616 
0,553864 
8,434828 
8,3413159 
11,379S48 
8,aSSlbO 

SOUTH S,EAST 

S O F I A  

2,879515 
2,953286 
2,936692 
2,967610 
2,829284 
2,661685 
2,436337 
2,19309b 
1,940479 
1,687741 
1,430540 
1,198985 
0,966445 
0,754498 
0,550091 
0,379280 
0,244949 
0,145202 

S O F I A  

2.800181 
2,879872 
2,860223 
2,830633 
2,750626 
2,581799 
i?,359931 
2,121301 

' 1,875453 
1 1629374 
1,387094 
1,155144 
0,932487 
0,726052 
8,533212 
1). 364562 
0,231700 
0,135314 

T a b l e  C . 5 . 7  I n i t i a l  R e g i o n  of C o h o r t :  So f i a  

AGE . TOTAL 
**I 
0 70,blSbBl 
5 67,461578 
10 62,691379 
15 57,729000 
20 52,887444 
25 48,072353 
30 43,2831bS 
35 38,546497 
40 33,822983 
45 29,234966 
50 24,784121 
55 20.533943 
60 16,499761 
69 12,777045 
70 9,848856 
79 6.672681 
80 9,90708S 
85 3,877090 

NORTH 

2,089181 
2,049269 
2,813970 
1,957849 
1,88112B 
1,780279 
1,653043 
1,507666 
1,350597 
1,180405 
1,025637 
0,861769 
0,7159P13 
8,574927 
0,437P18 
0,367609 
8,329148 
8,351087 

SOUTH 

L.596419 
2, 649853 
P861B8T0 
2,5489.15 
P.PS7991 
2,331566 
2,169367 
8,983737 
1,781111 
1,510146 
1,354238 
1,141324 
0,933766 
@,TS7854 
0,540898 
8,0a9875 
0,338876 
8,896430 



APPENDIX D 

THE DISCRETE MODEL OF MULTIXEGIONAL DEMOGRAPHIC GROWTH 



D.l Multiregional Projection Matrix 

Table D.l.l Xcgion: N.West 

A G E  F I R S T  ROW 
NIWEST NORTH NaEAST S,WEBT SOUTH S,EAST S O F I A  

AGE S l l R V l V O R S H l P  P R O P O R T I O Y ~  
Y *WEST NORTH NIEAST 

0;959?58 s .eeb402  ~ , o a z s i e  
0,960274 0 , 0 1 1 4 6 2  8 , 0 8 9 3 4 2  
@ , 9 0 0 5 4 2  0 , 0 2 2 1 0 0  f l ,098662 
8 , 8 8 0 4 0 1  0 , 0 1 9 8 0 0  R10083!33 
0.931447 0 , 0 0 8 9 9 5  D e 0 E 4 0 2 2  
0 , 9 6 2 5 6 0  0.B05578 k3,@62363 
Q p 9 7 S 8 b 0  0 , 0 0 2 6 2 4  BrQB1231 
0 . 9 7 9 6 0 2  8 , 0 0 1 Z 7 6  0,00AS28 
0 ,975429  0,00D?98 ~ , f l 0 0 3 8 2  
8 ,967786  0 , 0 0 0 4 7 2  8 ,000238  
0 , 9 5 6 4 9 0  0,00f l390 fle00QlBB 
0 , 9 3 1 2 4 1  0100B305  0 , 0 B P l 7 1  
a , 8 8 3 3 1 0  0,~?0&4231 w,80@115 
0 , 8 2 8 3 1 5  0 ,000194  Ej10@9874 
0,76012B 0O0PB121 @ , 0 0 8 0 3 6  
0 , 6 3 9 0 7 9  0 , 0 0 0 1 3 7  g,B0@BBFi 
0 , 7 9 7 8 7 4  0 , 8 0 0 1 6 8  @eOOOBOO 

SOUTH S*EA$T 



Table D.1.2 Region: N o r t h  

AGE 

AGE 

F I R S T  ROW 
N,WEST NORTH NmLA3T 3, WEST SOUTH S ,  EAST S O F I A  

SURVIVORSHIP BROPORTZONS 
N,UEST N O R T H  N,EA3T 9,WEST 

BnEBOl60 0.965631 6,006142 01000378 
B,BOTBS5 0,963287 0,811380 0.001441 
0,R13856 0,933822 @,011261 0,002556 
8,011131 0,932820 81016707 91001742 
0,805370 0,939809 @ , 8 6 9 1 4 4  0,000591 
0.0fl3310 0.976377 @,064999 0,008393 
0,0E1969 0,981689 ~ , 0 8 2 9 5 8  0.000172 
BnQ@l182  0,982204 @,0U1811 0.000107 
0,000820 0,970455 0,001108 0,000073 
0,000582 .0,970153 @,000?24 0,000024 
8,000396 8,658127 @,800Sbl 0,000800 
8,000235 0.933043 @pBB052S 0,000O00 
0,003148 0.880012 ~ , e 0 0 3 8 2  0,00@000 
0,0@01E4 0,818039 0,000244 Q,B00Q00 
0.000147 0,734264 8,00817i  0,00B000 
8,080169 0,b010f6 $o000157 0,000080 
0,088165 B1b6bb70 m,BBIt24 r0,000800 



Table D.1.3 Region: N.East 

A G E  

A C E  

F I R S T  ROW 
N,biEST NORTH NbEAST 3,WEST SOUTH 3 , E A S T  S O F I A  

S U R V I V O R S H I P  P R O P O R T I O N S  
N, WEST NORTH N e E A S T  S,WEST SOUTH $,EAST S O F I A  



Table D.1.4 Region: S.West 

AGE F I R S T  ROW 
Y ,  WEST NORTH N ~ E A S T  $,WEST SOUYH S , e A S T  S O F I A  

AGE S U R V I V O R S H I P  P R O P O R T I O N S  
N,WEST NORTH N l E A S T  $ , W E S T  SOUTH S,EAST S O F I A  



Table D.1.5 Region: South 

AGE 

AGE 

F I R S T  ROW 
N , W E S T  N O R T H  N g E A 3 T  S,WEST S O U T H  S ,  € A 3 1  S O F I A  

S U R V I V O R S H I P  P R O P O R T I O N S  
Y I WEST NORTH N,EAST S , W E S T  S O U T H  3 ,EAST SOP I A 







Multiregional Population Pro jestion 

Table D.2 .1  Year: 1 9 7 5  

POPULATION . . - C I 

8 
9 

10 
15 
2 0 
2 5 
3 0 
3 s 
4 0 
a 5 
5 0  
55 
6 0 
6 5 
70  
T 3 
80 
8 S 

TOT 

a 
S 

10 
1 5 
2 8 ,  
a s  
3 0 
39  
48  
45 
so 
55  
6 0 
65 
7 0 
75 
8 0  
85 

TOTAL 
W,AGC 
SHA 

TOTAL N,WEST NORTH N , E A S T  3,WESI SOUTH S,EAST SOFIA 

PERC~NTAGC D I S T R I B U T I O N  
w - - C 1  W C  I w .I w e 

TOTAL SOUTH 

8: lb lb  
1,9549 
8,0864 
8.3879 
7 ~ 7 3 1 1  
7,5661 
6.5003 
6,7754 
7,4145 
7,0620 
6 ,3942 
3,9128 
4,8222 
4 , 1 7 5.8 
2,5219 
1 ,5015 
Bn66S3 
0,  Q L T Q  

100,0000 
33,6021 
BV,?975 

SOFIA  



Table D.2.2 Year: 1 9 8 0  

AGE TOTAL N;WEST NORTH 

TO? 

AGE TOTAL N;WES? NORTH 

TOTAL 
M ,  AGE 
8HA 
LAM 

SOUTH 

SOUTH 

. .8,5638 
7,7387 
7,6570 
7,7896 
7,9224 
1,3862 
7,2447 
6,2104 
6,4552 
7,0280 
6,6290 
5,9111 
3,5198 
4,1336 
3,2923 
1,6696 
rn.7789 
8.3895 

iee,seaa 
S4.1232 
25,0372 

1 ,a 38504 

S I E A S T  SOFIA 

S O F I A  I 



Table  D.2.3 Year: 1 9 8 5  

AGE 

0 
5 

10 
15 
20  
25 
30 
35 
4 0  
4 s 
50 
5s 
6 0  
6  5  
7  0  
7  5  
80 
85 

TOT 

AGE 

0  
5  

10 
15 
20  
2 5  
30 
35  
4  0  
4  5  
5 0  
55 
6 8  
6 5  
7  0 
7  5 
8  0  
8  5  

TOTAL 
M,AGC 
SH A 
LAM 

POPULATION 
w - w w w  

TOTAL 

700248,  
698483 ,  
664845,  
633558,  
623255,  
642318 ,  
660280 ,  
671954,  
560051,  
552576,  
611657, 
593688 ,  
548886 ,  
300988,  
323493,  
ZZ lb36 ,  
114816,  

51555,  

PERCENTAqe D$8TRIBUTION 
w w r l . . w w . . , *  

TOTAL N: WEST sJORTH 

7 ,6281  b;6376 6  , 69;s 
'7 ,b088 6,6684 6 ,8487  
1 ,2424  6,7986 be6459 
b m 9 0 1 6  6,47L1 6 ,4432  
6 ,7893  6,0423 6 ,3615  
6 ,9910  9,9411 b  ,8669  
7,1927 5,9Tb4 6195T8 
7.5 155 6,  bb3b 7 , 4 4 7 5  
6, 1008 s ,arg8  6 . ~ 4 1 2  
6,0194 5,9169 5 ,8283  
6.6630 6,9826 6 ,1923  
6 ,4673  7,2475 6.6779 
5 ,9792  9,4114 6 ,7627  
3,2788 3,9504 $I  7029 
3,5239 4,3022 4.0014 
2,4144 3,2168 k a 8 8 7 6  
1,2507 2,6491 e , a t e a  
QJm6270 1.6552 1 ,0872  

S O U T H  S , E A S T  n a p  I A 



I Table D.2.4 Year: 2000 

POPULATION 
W l - 9 -  

1 ACE TOTAL N ~ W E S T  NORTH N O E A S T  S,WEST SOUTH 

AGE N'. W ~ S T  NORTH N ; E A ~ T  S,WEST SOUTH 

S O F I A  

S O F I A  



Tab le  D .  2 . 5  Year: 2 0 2 5  

TOT 

TOTAL 
W,AGL 
I H A  
LAM 

PERCENTAGC,DISTRIBUTION 
* w - w . w * m m ~ * *  

TOTAL ~;wrsr NORTH 

7,5556 7;2299 bm8250 
1,3119 T r  1277 bn7TSl  
7,2879 7,1C19 be7687 
9,1596 6,9150 6 ~ 9 3 5 6  
~ , 0 9 a s  6,6940 ~ ~ 0 4 ~ 5  
6,9220 6,S577 6,9399 
6,6915 b t 4 5 1 1  6.7445 
6 ,5681  br5S75 br60Eb 
6.5598 6,3701 6 , 6 2 9 5  
6,5359 b, 3865  4,6605 
6.9691 6,1940 bm2390 
5,5599 5,7005 5eb808 
5 ,1260  5; 50  1 s $ 0  1748 
4mTZ82 4p?49@ 6,8790 
5 ,9741  4,0120 4 0985  
2 ,8441  3,5184 3.2390 
1,5339 1,7859 1.5994 
0 , 7 5 2 1  1.5541 1,0478 

SOUTH 

212279 ,  
2R5078, 
2822631  
208243*  
195300,  
18T92Sn 
182282,  
179969,  
178717,  
1751101, . 
159743,  
150685,  
142664,  
1 3 0 b 2 1 ~  
l P 0 4 1 4 ,  

68228 ,  
31702,  
1b098,  

r ~ ~ s a i e :  

SOUTH 

?,8lcal 
9 ,5452  
7 ,4416  

'7 ,3673  
7,1854 

"6 ,9140  
- brT0b5 

6.621s 
6 ,5753  
6,3944 

' 5,8772 
5,5448 
5,2488 
4,8058 
5,6944 
2 r S 1 0 1  
i n 1 6 6 4  
0 ,5925  

SOF I A 



D . 3  S t a b l e  Equ iva l . en t  t o  O r i g i n a l  P o p u l a t i o n  

1 8  
1 9  
Z 0 
2 5 
3 0 
5 5 
4 0 
4 5 
5 0 
5 5 
6 0 
6 5 
7 0 
7 5 
a B 
8 5 

T O T  

AGE T O T A L  N: W E S T  NORTH N U E A S T  8@WeST 

2 8 
2 5 
3 0 
3s 
9 0 
4 5 
5 0  
55 
b a 
b 5 
70 
7 5 
8 0 
8 5 

TOTAL 
M,AGE 
8HA 
L A M  



PAPERS OF THE MIGRATION AND SETTLl<MENT STUDY 
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4 
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L i f e  T a b l e s :  A Comment, i n t e r n a l  w o r k i n g  paper, --- 
I n t e r n a t i o n a l  I n s t i t u t e  f o r  A p p l i e d  Sirs terns - - 
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