
Interprovincial Migration Flows and the 
Exponential Interaction Model

By LAURI HAUTAMÄKI

Institute of Geography at the University of Helsinki

P ro b le m  o f  stud y , and stu d y  m ateria l

E ffo r ts  h a v e  been  m a de to  ex p la in  the m igra tion  m ov em en t w ith  m od els  
o f  m a n y  types, bu t no p e r fe ct  m od e l has y e t  b een  e lv o lv ed , and it is ev id en t 
that n on e  w il l  be. T h ere  has b een  litt le  m eth od ica l d ev e lop m en t o f  th is 
k in d  in  F in land .

A s a ru le  the m igra tion  m ov em en t has b een  stu d ied  u n ila tera lly : m o v e ­
m en t to  on e  reg ion  fr o m  oth er  reg ion s has b een  exam in ed . T h e  reason  
fo r  th is has e v id e n tly  b een  a la ck  o f  n ecessary  da ta : it w as com p a ra tiv e ly  
easy  to  list the m igra tion  m ov em en t o f  a g iven  lo ca lity  w ith  su ffic ie n t 
a ccu ra cy , b u t n ot the m ov em en ts  b e tw e e n  all loca lities .

W h en  m igra tion  is stud ied  m u ltila tera lly , fr o m  e v e ry  reg ion  to  e v e ry  
oth er, th e  g rea t p ro b le m  is to  d eterm in e  the d ire ctio n  o f  f lo w s  o f  m igra ­
tion : th ere  is m o re  m ov em en t fr o m  F in n ish  L ap lan d  to U usim aa, fo r  
instance, than  fro m  U usim aa to  L ap land.

T h e  p u rpose  o f  th is a rtic le  is to e v o lv e  a m od e l to  ex p la in  w ith  m a x i­
m um  e ff ic ie n cy  the flo w s  o f  m igra tion  b e tw e e n  ad m in istra tive  p ro v in ce s  in 
F in lan d  in  1966. T h e o b je c t iv e  is a m o d e l o f  ad equ ate  s im p lic ity  w h ich  is 
still ca p a b le  o f  ex p la in in g  the bu lk  o f  the m igra tion  m ovem en t. T h is a rtic le  
dea ls w ith  th e  sam e p rob lem , w h ich  w as ex a m in ed  in m y  p re v io u s  study  
(H autam äki 1971). It w as p ossib le  to  con tin u e  the ex am in a tion  o f  th is 
p rob lem , becau se  n ew  m a teria l w as at hand.

A d m in istra tiv e  p ro v in ce s  w e re  ch osen  as o b je cts  o f  stu d y  becau se  
ap p rop r ia te  m a teria l is ava ilab le , and th ey  are su ffic ie n tly  la rge  fo r  chance  
n ot to  b e  an  im p orta n t fa ctor . F low s  o f  m igra tion  b e tw e e n  th em  w ere  
listed  fo r  1966. D istan ces w e re  ca lcu la ted  a lon g  m ain  roads b e tw e e n  m ain  
centres. A n  e x ce p t io n  w as A h ven a n m aa, (A lan d), to  w h ich  n o  m ain  road  
leads. T h e sea jo u r n e y  to  T u rk u  w as co n v e rte d  to  a m ain  road  jo u r n e y  
b y  m u ltip ly in g  the tim e in  h ou rs sp en t at sea b y  60, w h ich  is the average  
sp eed  o f  a ca r  in  km  p er  h our. T h e av era g e  in com e  p er  p erson  w as a v a ilab le  
in  rea d y  fo rm . P op u la tion s  and flo w s  o f  m igra tion  b e tw e e n  ad m in istra tive  
p ro v in ce s  w e re  ob ta in ed  fro m  o f f ic ia l statistics. T h e  p ro p o rt io n  o f  S w ed ish ­
sp eak in g  p op u la tion  an d  the le v e l o f  u n em p loy m en t w e re  listed . T h e  lat­
ter w as ascerta in ed  at the L a b ou r  M in istry .
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G eograp h ers  h a v e  pa id  a tten tion  to  th e  in tera ction  th eory , w h ich  can  
b e  a p p lied  to  m igration , too . T h ere  are tw o  k in ds o f  in teraction  m od els. 
O ne is ba sed  h e a v ily  on  p h ys ica l an a log ies  and the o th er  is em p irica l, 
a im in g  to g en era lize  the d eta iled  fin d in g s  in a m a th em a tica l fo rm  (H aggett 
1965). T h e  resu lts o f  R aven ste in  (1885, 1889) h a v e  b een  the startin g  poin t 
fo r  la ter  m igra tion  studies, w h ich  h a v e  b een  m a d e  in  ab u n dan ce  (Isard  et 
al. 1960). In  recen t tim es such  stud ies are fe w , perhaps, becau se  it is d i f f i ­
cu lt to  fin d  an yth in g  th e o re tica lly  n ew .

T h e g ra v ity  m o d e l is on e  o f  the best con tr ib u tion s  o f  p h ys ica l scien ce  
to  the geograp h ers . A lth o u g h  th is m o d e l m a y  h a v e  b een  im p lied  in  the 
w rit in gs  o f  C arey  (1858— 1859), R aven ste in  (1889), Y o u n g  (1924) and R e illy  
(1929), th e  la rgest im p etu s in  its d e v e lo p m e n t stem s fro m  the w o rk s  o f  
S tew art and Z ip f, w h o  s im u lta n eou sly  w o rk e d  on  the m o d e l fr o m  
in d ep en d en t an g les (Isard et al. 1960).

D od d  (1950) has d e fin e d  the e lem en ta ry  in tera ction  m od e l as fo llo w s :

Geographical migration theories

(1) 1 =
K T P a P b A a A b

I stands fo r  in teraction . K  is constan t, T  is a tim e elem ent, P a and P b are 
the p op u la tion s  o f  g rou p s a and b, and A a and A b are the sp e c ific  in d ices 
o f  p e r  cap ita  a ctiv ity , an e x a m p le  can  be  a v erag e  in com e  p er  person . D  is a 
space  d im en sion . T h e fo rm u la  can  b e  a p p lied  to  m a n y  d iffe re n t  cases, fo r  
ex a m p le  v a r iou s  in tera ction  form s.

A b so rp tio n  th e o ry  is a n oth er  an a logy , w h ich  has b een  u sed  in  m igra ­
tion  study. Joh n sson  (1952) su ggested  that m igra tion  fr o m  the cen tre  m igh t 
b e  lik en ed  to  th e  em ission  o f  a ra y  o f  light. L ig h t and, in  the sam e 
w ay , m igra tin g  p op u la tion  are g ra d u a lly  a b sorb ed  b y  the m ed iu m  in  
p ro p o rt io n  to  f lo w  p er  u n it o f  d istance. H o w e v e r , th ere  are  m a n y  d i f f i ­
cu lties  in a p p ly in g  th is idea.

E lem en tary  in teraction  m od els  are sim p le  and e ffe c t iv e  gu id es in  
d escr ib in g  m ovem en t, bu t in  p ra ctice  th ey  m eet m a n y  d ifficu ltie s  (H aggett 
1965). T h ere  are m a n y  p rob lem s in  d e fin in g  each  com p on en t: m ass and 
distance, and the re la tion s b e tw een  m ass and d istance.

M ass has co n v e n tio n a lly  b een  equ ated  w ith  p op u la tion  size. T h e use 
o f  p op u la tion  has m a n y  d iff icu lt ie s  (Isard  et al. 1960). T h e  p op u la tion  
m ust b e  w e ig h te d  in  som e w ay , fo r  e x a m p le  b y  its m ean  p e r  cap ita  in com e. 
O th er in d ices are co m m o d ity  ou tp u t (W arn tz 1959) and reta il sales (D unn 
1956). D istan ce can  b e  m easu red  also  in  m a n y  w ays. T h e  sim plest w a y  
is that o f  the stra ig h t-lin e  d istan ce  b e tw e e n  th e  tw o  poin ts. H ow ever , 
d istan ce  is a m ore  co m p le x  fu n ction  and stra ig h t-lin e  d istan ce  is v e ry  se ldom
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usefu l. In m a n y  studies, tim e o r  tran sp orta tion  costs are a m ore  ap prop ria te  
m easu re (H arris 1954). T h e m igran ts ’ v ie w  o f  d istan ce  is n ot a s im ple  
g e o g ra p h ica l on e  (H u ff 1960). T h e re fo re  H ägerstran d  (1957) has u sed  the 
lo g a r ith m ic  tran sform a tion  o f  d istance. O lsson  (1965) has ex a m in ed  the 
idea o f  d ista n ce  v e ry  e ffe c t iv e ly .

T h e re la tion s b e tw een  m ass and d istan ce  are also the d iff icu lt  p rob lem . 
Isard  et a l (1960) has sh ow n  that it is p ossib le  to  f it  a qu ad ra tic  ra th er 
than  a lin ea r  fu n ctio n  to a set o f  in teraction  data.

D od d  (1950) and C a rroth ers (1956) su ggest a re fin em en t o f  the g ra v ity  
m od e l w h ich  uses d iffe re n t e x p on en ts  fo r  m ass and d istance. S om e au th ors 
h a v e  m ade attem pts to  s o lv e  this. M an y  au th ors h ave  su ggested  that the 
g ra v ity  m od e l m ust be  m o d ifie d  b y  u sin g  d iffe r e n t  ex p on en ts  fo r  m ass 
and d istan ce  (S tew a rt 1942, 1948, D od d  1950, Ik le  1954, A n dersson  1955, 
C a rroth ers 1956). E x p on en tia l m od e ls  can  b e  so lv e d  b y  tak in g  logarith m s 
o f  b o th  sides o f  the fo rm u la  and th en  u sin g  lin ea r  regression  analysis. 
T h e  u n k n ow n s m a y  th en  b e  determ in ed . U n til fu rth e r  system atic  research  
is pu rsu ed  on  the p ro b le m  o f  e x p on en ts  it w ill rem ain  u n reso lved  (Isard 
et al. 1960).

Isard  et a l (1960) and K a r ie l (1963) has em p hasized  reg ion a l com p lem en t­
ar ity  in  m o d ify in g  the g ra v ity  th eory . Isard  has attem pted  to  b u ild  a 
s im ple  m od e l

(2) My =  (P /d jj) f  (Zj)

w h e re  My is m igran ts fr o m  area i to  area j, P; is the p op u la tion  o f  
area i, dy is the d istan ce  b e tw e e n  reg ion s  i and j. f (Z ; ) is a fu n ctio n  o f  
Z j, Zj m easu res the a ttra ctiv e  fo r ce  o f  destin ation  j. S to u ffe r  (1940) has 
d e v e lo p e d  th e  in terven in g  op p o rtu n ity  m od el:

(3) My =  (N j/N y) • k.

Nj is the n u m ber o f  op p ortu n ities  at lo ca tion  j, Ny is the n u m ber o f  
op p ortu n ities  in the in terven in g  area b e tw e e n  i and j, k is constant. T h is 
m od e l has been  v e r ifie d  b y  e m p irica l stud ies (Isbel 1944 and F o lg er  1953), 
and it g a v e  a b e tter  p re d ictio n  than  the sim p le  g ra v ity  m odel.

H ägerstran d  (1957) has con tr ib u ted  th e  m igra tion  th e o ry  w ith  the fo l l ­
o w in g  m od el

(4) My =  (Vjlj)/Pj k

Vj are the v a ca n cies  at j, Ij is the in fo rm a tio n  le v e l abou t th ese v acan cies 
ex istin g  at the sou rce  i, Pj is the p op u la tion  o f  destin ation  j. T h e v o lu m e  
o f  m igra tion  is re la ted  to  the v a ca n cy  d en sity  o f  the d estin ation  and the 
le v e l o f  in form a tion  abou t it. D istan ce  is com pen sa ted  b y  the le v e l o f  
in form ation .
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T h ere  are m a n y  possib ilit ies  o f  d escr ib in g  m igra tion  in  a m ath em atica l 
fo rm . H o w ev er , th ey  d o  n o t e x a c tly  f it  th e  p ro b le m  d iscu ssed  earlier. 
T h e e x p o n e n tia l a p p lica tion s  o f  the g ra v ity  m o d e l m a y  b e  the m ost 
p ro fita b le , becau se  th e  m a teria l fo r  th is k in d  o f  m od e l can  b e  co lle c te d  
and th e  th eore tica l b a ck g ro u n d  is adequ ate.

R esu lts o f  p re v io u s  stu d y

A b s o lu te  m ig ra t io n  f lo w s

In  the e a r ly  ph ase o f  stu d y  (H autam äki 1971) v a r iou s  m od els  w ere  
tested  w h ich  are n o t g iv e n  h ere  fo r  reasons o f  space. T h e fo llo w in g  p roved  
best:

P xi P y . A Z: A<J=
(5) M y =  — 1-----   !----- 1v 9 ij nw^  ij

M ii =  n u m b er  o f  m igran ts fr o m  reg ion  i to  reg ion  j
x , y , z, q  and w  =  u n k n ow n  ex p on en ts
Pj and P j =  p op u la tion s  o f  reg ion s  i and j
A ; and A j =  a v erag e  in com e  p er  p erson  in  reg ion s  i and j
Dy =  d istan ce  (km ) b e tw e e n  reg ion s  i  an d  j

T h e  a b o v e  m od e l is u se fu l becau se  each  fa c to r  has a d iffe re n t  ex p on en t.
F o r  the so lu tion  o f  u n k n ow n  e x p o n e n t regress ion  analysis w as used, and 
the fo rm u la  w as co n v e rte d  lo g a r ith m ica lly  so  that a lin ea r  so lu tion  cou ld  
b e  used. C orre la tion s  b e tw e e n  v a ria b les  (P ea rson ’s r) w e re  ca lcu lated . 
C o llin ea r ity  d id  n ot n o tice a b ly  o ccu r . T h e grea test co rre la tio n  betw een  
e x p la n a to ry  v a r ia b les  w as co n s id e ra b ly  b e lo w  0.40. C o llin e a r ity  is n ot a 
seriou s d ra w b a ck , becau se  the m ain  o b je c t iv e  w as a m o d e l w h ich  w ou ld , 
as a w h ole , e x p la in  as m u ch  as p ossib le . D ep en d en cies  w e re  n ot tested  fo r  
lin ea rity , bu t at least a cco rd in g  to  R ik k in en  (1970) the d ep en d en ce  b etw een  
d ista n ce  and stan dard ized  flo w s  o f  m igra tion  appears to  be  a lm ost linear.

A  so lu tion  w as reach ed  b y  so -ca lle d  step w ise  regression  analysis, in 
w h ich  the v a r ia b le  w ith  grea test e x p la n a to ry  p o w e r  is firs t  chosen  as 
ex p la in er , then  the o th er  v a r ia b le  w ith  m a x im u m  e x p la n a to ry  p o w e r  
ex p la in in g  the residu a l is chosen , and so on . T h e resu lts o f  regression  
an alysis are h ere  sh ow n  in  T a b le  1.

M igra tion  b e tw een  ad m in istra tive  p ro v in ce s  can  thus b e  e x p la in ed  b y  
the fo llo w in g  fo rm u la  v e r y  w ell.

1.3 1.2 0.8
p . . p . a

(6) M y =  e  18 • '   .-— l--- (F or  ex p lan ation s  see  fo rm u la  5)
1.0 1.2

Dy A;
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T a b l e  1. R esu lts o f  step w ise  regression  analysis (5 steps).

R2 b ß t
expl.
loss

50 Dij — 2.3 — 0.71 — 11.4 50
67 Dij —  1.8 — 0.55 10.0 26

Pi 1.0 0.43 8.0 16
90 Dij — 1.0 — 0.30 — 9.3 6

Pi 1.3 0.57 18.8 27
Pj 1.2 0.54 17.7 24

91 Dij — 1.0 — 0.29 — 9.2 6
Pi 1.3 0.59 19.9 28
Pj 1.2 0.55 18.6 24
Ai — 1.3 — 0.10 —  3.6 1

92 Dij — 1.0 — 0.30 —  9.6 6
Pi 1.3 0.59 20.0 27
Pj 1.2 0.53 18.1 22
Ai — 1.2 —  0.09 — 3.4 1
Aj 0.8 0.06 2.2 0

R2 =  explanation per cent
b =  regression coefficient (exponent value)
/Î =  standardized regression coefficient
t =  t-test value (d.f. 131)
expl. loss =  percentage by which explanatory power of model is reduced if variable 

concerned is omitted.
Other explanations see formula 5.

A lth o u g h  the m igra tion  is a ffe c te d  at th is le v e l b y  m a n y  oth er  fa ctors  
o f  w h ich  the a b o v e  fo rm u la  takes n o  accou n t, th eir  p ro p o rt io n  is su rp ris in g ly  
sm all, som e 8 %>. T h is a lso  in clu d es  th e  e lem en t o f  chance . L an gu a ge 
d iffe re n ce , em igration , p op u la tion  g ro w th  d iffe re n ce s  and con tacts  b e tw een  
reg ion s n a tu ra lly  a ffe c t  f lo w s  o f  m igra tion  in  v a r iou s  w ays.

In g en era l it seem s that at th is le v e l the m igra tion  m ov em en t is 
co m p a ra tiv e ly  easy  to  fo reca st. O lsson  (1965) co n c lu d e d  that the e lem en t 
o f  ch a n ce  in  th e  m o v e m e n t is v e ry  sm all.

S ta n d a rd iz e d  m ig ra t io n  f lo w s

F low s o f  m igra tion  w e re  also  e x a m in ed  in  stan dard ized  fo rm , i.e. by  
d iv id in g  th e  n u m b er  o f  m igra tors  fr o m  on e  reg ion  to  an oth er b y  the 
p op u la tion  o f  the re g io n  o f  departure . In  this w a y  the d iv e rg e n ce  arising  
fr o m  the d iffe re n ce  in  th e  s ize  o f  p o p u la tio n  is e lim in ated . T h e  sam e 
stepw ise  regress ion  an alysis w a s u sed  as in  th e  ex a m in a tion  o f  absolu te  
f lo w s  o f  m igration .

M issin g  fr o m  T ab le  2 are  regress ion  co e ffic ie n ts  (b), becau se  flo w s  o f  
m ig ra tion  are  re la ted  to  th e  p op u la tio n  o f  th e  reg ion  o f  d ep a rtu re  and 
are  n ot com p a ra b le  w ith  absolu te  f lo w s ; stan d ard ized  co e ffic ie n ts  (/?) are
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T a b l e  2. D ep en d en ce  o f  stan dard ized  m igra tion  flo w s  on  d iffe re n t 
fa ctors.

R2 P t •/«-loss
1. ...........................  36 Aj 0.60 8.5 36
2. ...........................  60 Aj 0.62 11.1 38

D — 0.49 — 8.9 24
3. ...........................  67 Aj 0.56 10.9 31

D — 0.38 — 7.1 13
Pj 0.29 5.3 7

4. ...........................  69 Aj 0.55 10.9 29
D — 0.38 — 7.1 13
Pj 0.30 5.4 7
Ai — 0.11 — 2.2 1

R2 =  explanation per cent
b =  regression coefficient (exponent value)
/? =  standardized regression coefficient
t — t-test value (d.f. 131)
expl. loss =  percentage by which explanatory power of model is reduced if variable 

concerned is omitted.
Other explanations see formula 5.

com p a ra b le . H o w ev er , stan dard ized  regression  c o e ffic ie n ts  o f  stan dard ized  
m igra tion  f lo w s  d if fe r  fr o m  th ose  o f  abso lu te  flo w s  (T ab le  1).

S tan d ard ized  m igra tion  flo w s  can  b e  less a d eq u a te ly  e x p la in e d  than 
ab so lu te  flo w s . In  stan dard ized  flo w s  the p o p u la tio n  o f  th e  departu re  
reg ion  is n o t tak en  as an e x p la n a to ry  v ariab le , becau se  the m igra tors  w ere  
d iv id e d  b y  it. T h e u n k n ow n  e x p on en ts  ob ta in ed  b y  regress ion  analysis are 
n ot e x a m in ed  sep arate ly .

It w a s n o ted  th at the p ercen ta ge  o f  S w ed ish  sp eak ers and th e  p r o ­
p o r tio n  o f  u n e m p lo y m e n t m a y  a ffe c t  the m igra tion  flow s . T h e m ateria l 
con cern in g  these v a ria b les  w as co lle c te d  and regression  analysis w as ab le  
to  con tin u e .

Results o f further study

T h e co rre la t io n  m a tr ix  b e tw e e n  a ll e x p la n a to ry  v a ria b les  in clu ded , and 
b e tw e e n  b o th  v a r ia b les  to  b e  ex p la in ed , is sh ow n  in  T a b le  3. T h e  co rre la ­
tion  b e tw e e n  th e  n ew  v a ria b les  a d op ted  (p ro p o rtio n  o f  S w ed ish -sp ea k in g  
p op u la tio n  and u n em p loy m en t p ercen ta ge), and the co rre la t io n  w ith  fo rm e r  
e x p la n a to ry  v a r ia b les  is v e ry  la rge , in  m a n y  cases o v e r  0.500. T h is h in d ers 
ex am in a tion  o f  th e  s ig n ifica n ce  o f  in d iv id u a l variab les. C orre la tion s  b e ­
tw een  e x p la n a to ry  v a ria b les  in  T ab les 1 an d  2 rem ain  b e lo w  0.400.

T h e co rre la tio n  b e tw e e n  abso lu te  and stan d ard ized  m ig ra tion  flo w s  is 
e x tre m e ly  la rg e  b u t st ill less than  on e : it  is 0.88. T h e d iffe re n ce  arises
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beca u se  in  stan d ard ized  m ig ra tion  f lo w s  the v a r iou s  p op u la tio n  fig u re s  o f  
th e  d ep a rtu re  re g io n  are e lim in ated . F or  th is reason  th e  p op u la tion  o f  
the d ep a rtu re  reg ion  d oes n ot co rre la te  w ith  th e  liv e lin ess  o f  the m ig ra ­
tion  m o v e m e n t as stro n g ly  as in  ab so lu te  m igra tion  f lo w s  (T ab le  3). T he 
S w ed ish -sp ea k in g  p ercen ta ge  also corre la tes  less w ith  stan d ard ized  than 
w ith  ab so lu te  m igra tion  flo w s . O n  the o th er  hand, the p op u la tio n  and 
in co m e  le v e l o f  the a rr iva l reg ion , and u n em p loy m en t in  th e  a rr iv a l and 
dep a rtu re  reg ion s  co rre la te  co n s id e ra b ly  m o re  w ith  stan d ard ized  th an  w ith  
ab so lu te  m igra tion  flo w s . T h e d ista n ce  b e tw e e n  reg ion s (du) corre la tes 
ab ou t eq u a lly  w ith  stan dard ized  and absolu te  m ig ra tion  flow s .

D istan ce  b e tw e e n  reg ion s, p o p u la tio n  o f  a rr iv a l and d ep a rtu re  co u n ty  
an d  S v ed ish -sp ea k in g  p ercen ta ge  o f  the d ep a rtu re  reg ion  corre la te  m ost 
w ith  abso lu te  m igra tion  flo w s . P op u la tion s  co rre la te  p os itiv e ly , w h ich  w as 
to  b e  e x p e cte d  fr o m  p re v io u s  studies. O n  th e  o th er  hand, d istan ce  and 
S w ed ish -sp ea k in g  p ercen ta ge  corre la te  n eg a tiv e ly . T h e  n eg a tiv e  co rre la ­
tion  o f  th e  la tter  m a y  b e  e x p la in e d  on  the on e  h an d  b y  the sm all p op u la tion  
o f  S w ed ish -sp ea k in g  reg ion s  (A h ven an m aa), an d  on  the o th er  b y  a less 
v ig o ro u s  m igra tion  m ov em en t and a g rea ter  w illin g n ess  to  em igra te  am ong  
S w ed ish -sp ea k in g  peop le .

P op u la tion  o f  th e  a rr iv a l reg ion  corre la tes  m ost w ith  stan d ard ized  
m ig ra tion  f lo w s ; it  is fo llo w e d  b y  d istance. O th er  corre la tion s  are d is tin ctly  
sm aller, b e lo w  0.400.

T a b le  4 g iv e s  th e  resu lts o f  regress ion  an alysis fo r  b o th  stan dard ized  
and abso lu te  m igra tion  flo w s . F or  the fo rm e r  th e  e x p la n a tion  p ercen ta ge  
w as 89, and fo r  the la tter  93. E sp ecia lly  n o ta b le  w as the g rea ter  ex p la n a ­
tion  p ercen ta ge  o f  stan dard ized  m igra tion  f lo w s  com p a red  w ith  T a b le  2. 
T h is  is p r o b a b ly  du e m a in ly  to  in clu s ion  o f  th e  part p la y e d  b y  u n e m p lo y ­
m en t and S w ed ish -sp ea k in g  p eop le , w h ich  m ay  in clu d e  the e ffe c t  on  the 
p op u la tion  in  the d ep a rtu re  region .

I f  th e  regress ion  c o e ffic ie n ts  fo r  T a b le  1 are  co m p a re d  w ith  T a b le  4, 
it  w il l  b e  n oted  that th ey  are a p p ro x im a te ly  th e  sam e fo r  th e  best 
e x p la n a to ry  v a r ia b les  (D,j, Pj and Pj), bu t qu ite  d iffe re n t fo r  the w ea k er  
ex p la n a to ry  variab les. A n  im p orta n t reason  fo r  th is d iffe r e n c e  is the 
co llin e a r ity  o f  the e x p la n a to ry  variab les, w h ich  has b e e n  m en tion ed  earlier . 
T h ere  are thus n o  g ro u n d  fo r  d ra w in g  m o re  fa r -re a ch in g  con clu sion s  from  
in d iv id u a l regress ion  co e ffic ie n ts  in  th is con n ection . It can  o n ly  b e  n oted  
that the regress ion  c o e ffic ie n ts  o f  th e  m ost s ig n ifica n t v a r ia b le s  are 
p r o b a b ly  re lia b le  in  th e  regress ion  an alyses sh ow n  in  T a b le  1, an d  that 
th ey  h ave  b een  u sed  in  th e  con stru ction  o f  a m o d e l f o r  th e  m igra tion  
m ov em en t (F orm u la  6).

F igu res 1 and 2 en a b le  us to  ex a m in e  h o w  fa r  th e  regress ion  m od els  
o f  T a b le  4 ta lly  w ith  actu al m igra tion  flo w s . A  n atu ral log a r ith m  has 
b een  taken  o f  th e  fig u re s  d e p ictin g  m igra tion  flo w s .
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F i g u r e  1.
Theoretical and empiri­
cal migration flows be­
tween administrative 
provinces in Finland in 
1966. Theoretical flows 
are calculated according 
to the formula shown in 
Table 4 A. Columns =  
number of in-migrants 
(natural logarithms) to 
each region. Figures 1— 
12 mean administrative 
provinces. In-migrants 
from each region are 
presented in the same 
order as clock hours 1— 
12, white column =  theo­
retical migration flows, 
ruled column =  empirical 
migration flows.



F i g u r e  2.
Theoretical and empiri­
cal standardized migra­
tion flows between ad­
ministrative provinces in 
Finland in 1966. In­
migrants to each region 
are divided by the popu­
lation of the departure 
region. Theoretical mig­
ration flows are calcu­
lated according to the 
formula shown in table 
4 B. Other explanations 
see Figure 1.
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F rom  F ig u re  1 sh ow in g  absolu te  f lo w s  o f  m igra tion  it appears th at 
actu a l f lo w s  and th eore tica l f lo w s  ob ta in ed  w ith  a m od e l are  su rp ris in g ly  
sim ilar  in  m ost reg ion s. T h e g rea test d iscrep a n cies  are in  A h ven an m aa, 
w h ose  p os ition  (is lan d  lo ca tio n  n ear  S w ed en ) and lin gu istic  stru ctu re  
(a lm ost a ll S w ed ish -sp ea k in g ) are d iffe re n t fr o m  a ll o th er  reg ion s. T he 
p e o p le  o f  A h v en a n m a a  also  fe e l a c lo se  id e n tity  w ith  S w eden , and are 
v e ry  w illin g  to  em igra te  there. M igra tion  ties fr o m  A h v en a n m aa  to  tw o -  
la n gu a ge  reg ion s are  g rea ter  b y  e m p irica l m ea su rem en t than in  th eory . 
M igra tion  ties to  p u re ly  F in n ish -sp ea k in g  d istricts are  co rre sp o n d in g ly  
slight.

B etw een  eastern  and w estern  reg ion s  actu a l m igra tion  flo w s  are  g e n e r ­
a lly  sm aller  than  th eore tica l ones, becau se  com m u n ica tion s  b e tw een  the 
tw o  are w eak . B etw e e n  n e ig h b ou rin g  reg ion s  m igra tion  ties are g en era lly  
g rea ter  in  re a lity  than  in  th eory . In  U usim aa, ad m itted ly , e m p irica l m igra ­
tion  flo w s  b e tw een  n e ig h b ou rin g  reg ion s are  sm aller  than  th eore tica l ones, 
w h ile  em p ir ica l f lo w s  b e tw een  U usim aa and th e  m ost d istant reg ion s are 
g rea ter  than  th eoretica l. T h is is becau se  the m igra tion  fie ld  o f  U usim aa 
(esp ecia lly  H elsink i) w eak en s less w ith  the in crease  o f  d istan ce  than that 
o f  o th er  region s, (c f. R ik k in en  1970) A s th e  n ation a l cap ita l, H elsinki has 
a stron g  p os ition  in the m igra tion  m ov em en t fo r  th e  w h o le  cou n try .

It sh ou ld  b e  n oted  that the m igra tion  m o v e m e n t fo r  the n orth ern  
cou n ties  (L ap lan d  and O ulu) is em in en tly  p re d ic ta b le  (em p irica l m igra tion  
flo w s  a p p ro x im a te ly  as la rg e  as th eoretica l), a lth ou gh  th e ir  sp ecia l position  
w ith  rega rd  to  p op u la tion  d e v e lo p m e n t has b een  em p hasized . D u rin g  the 
p e r io d  o f  th is stu d y  (1966) the m igra tion  m ov em en t o f  the n orth ern  cou n ties 
has begu n  to  resem b le  that o f  th e  w h o le  cou n try . E arlier, ou tw a rd  m ig ra ­
tion  w as d is tin ctly  s ligh ter  than  fro m  o th er  coun ties. In 1966 em igra tion  
to  S w e d e n  d id  n ot n o tice a b ly  d is tu rb  m igra tion  flo w s  in  gen era l. T he 
situ ation  m a y  n o w  h a v e  changed .

F or  stan d ard ized  m igra tion  flo w s  (F igu re  2) the s itu ation  is la rg e ly  the 
sam e as in  a b so lu te  f lo w s  (F igu re  1). T h e d iagram s sh ow in g  m igra tion  
f lo w s  can n ot b e  com p a red  w ith  each  o th er  in  F igu res 1 and 2 becau se  the 
bases o f  ca lcu la tion  are d iffe re n t, bu t sim ilar m ain  lines can  be  observed .

Further com m ents

T h e m igra tion  m o v e m e n t b e tw e e n  ad m in istra tive  p ro v in ce s  in  this 
c o u n try  is co m p a ra tiv e ly  easy  to  stu d y  becau se  the m a teria l n eeded  is 
r ea d ily  ava ilab le . T h e  resu lts sh ou ld  b e  a p p lied  to  the p resen t situation  
(1971) fo r  ex a m in a tion  as to  h o w  resu lts ch a n g e  in  cou rse  o f  tim e. D istan ce 
to  S w ed en  sh ou ld  also  be  ad d ed  to o u r  scru tin y , becau se  o f  the br isk  rate 
o f  em igra tion  to  that co u n try : th is is cau sed  b y  th e  h igh  liv in g  standard  
an d  ease o f  ob ta in in g  em p lo y m e n t in  S w ed en , a lso  b y  the jo in t  S can d i­
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navian  la b o u r  m a rk et and the n on -u se  o f  passp orts an d  v isas b e tw e e n  the 
N ord ic  cou n tries . T h is m ov em en t m a y  h a v e  m u ch  in  com m on  w ith  in tern a l 
m igration . D istan ce  b e tw e e n  ad m in istra tive  p ro v in ce s  sh ou ld  also  b e  
m easu red  in  an oth er m anner, e.g. b y  the am ou n t o f  p op u la tion  rem ain in g  
b e tw e e n  them .

T h e m igra tion  m od e l e v o lv e d  b y  th is stu d y  m a y  b e  used  in  reg ion a l 
p lann in g , too . T h e  m igra tion  m ov em en t in  fu tu re  can  b e  p re d ic te d  w h en  
th e  aim s o f  d e v e lo p m e n t p o licy  are  d eterm in ed , fo r  e x a m p le  the d iffe re n ce s  
o f  the a v erag e  in com e le v e l and u n em p loy m en t (°/o) m ay  b e  lessen ed  b y  
the m eans o f  reg ion a l p o licy . T h e  e f fe c t  o f  th ese m eans can  b e  ex am in ed  
b y  settin g  n ew  va lu es o f  these v a r ia b les  to  the fo rm u la  e v o lv e d  b y  the 
regression  analysis. It  is n otab le , h o w e v e r , that the s ig n ifica n ce  o f  the 
variab les  m a y  ch a n ge  in fu tu re . It is n ot sa fe, that even  n ow a d a y s  the 
s ig n ifica n ce  o f  the v a ria b les  e x a m in ed  is rea listic, becau se  the reg ion a l 
p o licy  in F in land  has b een  in e ffe ct iv e .
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