
4 . 1  S t u d y  D e s i g n

T h is stu d y  in c lu d e s  two s e c t io n s :
-  E m p i r i c a l  s t u d y .
-  M eth o d o lo g ica l s tu d y .
The su p p ly  o f  d o c to r s  fo r  h e a lth  manpower and fo r  

th e  m a la r ia  c o n tr o l  programme fo r  th e  n ex t s i x  y ea r s  
w i l l  be fo r e c a s te d  by u s in g  a tim e s e r i e s  model w ith  th e  
d a ta  from th e  p a s t  15 y e a r s . The r e la t io n s h ip  betw een th e  
a l l o c a t i o n  o f  h e a lth  manpower and th e  e f f e c t i v e n e s s  o f  
th e  m a la r ia  c o n tr o l  programme w i l l  be a n a ly se d  by u s in g  
m u lt ip le  r e g r e s s io n  w ith  c r o s s  s e c t io n a l  d a ta .

From th e  r e s u ls  o f  th e  stu d y , some in c e n t iv e  
p o l i c y  o p t io n s  w i l l  be su g g e s te d . In ord er  to  make th e  
p o s s i b i l i t y  o f  a p p ly in g  th o se  in c e n t iv e  p o l i c y  o p t io n s  
more p r a c t i c a l ,  a su rvey  w i l l  be c a r r ie d  ou t and prim ary  
d a ta  c o l l e c t e d  w i l l  be a n a ly zed . However, b eca u se  o f  tim e  
l i m i t a t i o n ,  th e  stu d y  o n ly  d e v ised  a su rv ey  q u e s t io n n a ir e  
and a m ethod o f  a n a ly s i s .
4 . 2  P o p u l a t i o n  a n d  S a m p le  S i z e

The North Mountain reg io n  in  th e  co u n try  has been  
ch osen  to  ca r ry  ou t t h i s  stu d y  on th e  b a s is  o f  hav ing  a 
c h r o n ic  problem  o f  sh o r ta g e  o f  m ed ica l d o c to r s . The 
a u t h o r i t i e s  in  th a t  reg io n  w i l l  have to  produce a s s i s t a n t  
m ed ica l d o c to r s  to  p rov id e  m a la ria  ca r e  s e r v ic e s  a t  
prim ary l e v e l .

In th e  North Mountain r e g io n , m a la r ia  m o rb id ity  
r a t e  i s  h ig h , l i v i n g  c o n d it io n s  are poor in  com parison  
w ith  o th e r  r e g io n s .  I t  i s  d i f f i c u l t  to  d is p a tc h  m ed ica l 
d o c to r s  to  t h i s  r e g io n  because th ey  do not l i k e  to  work 
t h e r e .  That i s  why t h i s  reg io n  i s  chosen  fo r  th e  stu d y .
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Among 113 d i s t r i c t s  o f  th e  r e g io n , d a ta  from 40 
d i s t r i c t s  w ere s e l e c t e d .  Those d i s t r i c t s  a re  in  a hyper
endem ic a re a , th e  m o r ta l ity  and m o rb id ity  r a t e s  are  h ig h .

The c r i t e r i a  fo r  th e  s e l e c t io n  o f  th e  d i s t r i c t s
a re  ะ

p o p u la tio n
m o r ta l i ty  r a te

r
h ig h er than 0.2 per 10,000

p o p u la tio n
m o rb id ity  r a te h ig h er than 200 per 10,000

4 . 3  D a t a  C o l l e c t i o n

Time s e r i e s  data  o f  th e  number o f  d o c to r s  
s u p p lie d  fo r  th e  p a st  15 y ea rs  (from 1980 to  1994) w i l l  
be used  to  f o r e c a s t  th e  su p p ly  o f  d o c to r s  fo r  th e  n ext 
s i x  y e a r s ;  and c r o s s  s e c t io n a l  d ata  w i l l  be used  fo r  
r e g r e s s io n  a n a ly s i s .

The number o f  d o c to r s  su p p lie d  from th e  w hole  
co u n try  fo r  th e  p a st  15 y ea r s  w i l l  be used  to  f o r e c a s t  
th e  su p p ly  o f  h e a lth  manpower and h e a lth  manpower fo r  
m a la r ia  c o n tr o l  programme.

M o r ta lity , m o rb id ity  r a t e s ,  number o f  p o p u la tio n  
p r o te c te d  and number o f  p a t ie n t s '  v i s i t s  p er  10,000 
p o p u la t io n  from d i s t r i c t  l e v e l  (40 d i s t r i c t s  from 1985 to  
1990) w i l l  be used  to  a n a ly ze  th e  r e la t io n s h ip  betw een  
th e  d i s t r ib u t io n  o f  h e a lth  manpower and th e  e f f e c t i v e n e s s  
o f  th e  m a la r ia  c o n tr o l  programme.

The number o f  d o c to r s  s u p p lie d , m o r ta l i ty ,  
m o r b id ity  r a t e s ,  number o f  p a t ie n t s  p r o te c te d , number o f  
p a t ie n t s '  v i s i t s  fo r  t h i s  stu d y  are secon d ary  d a ta . T his 
i s  s e l e c t e d  from th e  S t a t i s t i c s  YearBooks o f  th e  M in is tr y  
o f  H ea lth  o f  Vietnam  from 1980 to  1994 p ro v id ed  by th e  
h ea d q u a rters  o f  th e  n a t io n a l m a la r ia  c o n tr o l  programme.
4 . 4  M e th o d s /  T o o l s  t o  b e  U s e d

4 . 4 . 1  T im e  s e r i e s  m o d e l  f o r  f o r e c a s t i n g  t h e  n u m b e r  
o f  d o c t o r s  f o r  h e a l t h  m a n p o w e r a n d  f o r  t h e  m a l a r i a  
c o n t r o l  p ro g ra m m e

A Time s e r i e s  M odel w i l l  be used  to  f o r e c a s t  th e  
su p p ly  o f  h e a lth  manpower fo r  m a la r ia  c o n tr o l  programme 
and th e  su p p ly  o f  t o t a l  h e a lth  manpower.
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The fu n c t io n  i s :  Y = f  (t)
Where ะ
Y = th e  fo r e c a s te d  o f  number o f  d o c to r s  w i l l  be 

su p p lie d  to  h e a lth  manpower sto ck  and to  m a la r ia  c o n tr o l  
programme fo r  th e  n ext s i x  y e a r s .

t  = t im e , and i t  can be m easured a s  a co n tin u o u s  
v a r ia b le .

The p e r io d  o f  s i x  y ea rs  i s  ch osen  to  fo r e c a s t  
b eca u se  o f  two rea so n s:

The d ata  a v a i la b le  i s  n ot enough fo r  
f o r e c a s t in g  A lo n g e r  p e r io d  o f  tim e (th e  tim e s e r i e s  data  
used  in  th e  stu d y  are f i f t e e n  p a st y e a r s ) .

-  The p la n n in g  p e r io d  o f  th e  governm ent i s  from  
1995 to  th e  y ea r  2000.

4 . 4 . 2  R e g r e s s i o n  f u n c t i o n  f o r  r e g r e s s i o n  a n a l y s i s

The r e g r e s s io n  fu n c t io n  to  be used  i s :  Y = f  (x )
Where ะ
Y = th e  e f f e c t iv e n e s s  o f  m a la r ia  c o n tr o l  

programme
X = th e  d i s t r ib u t io n  o f  q u a l i f ie d  h e a lth  manpower
M u l t i p l e  r e g r e s s io n  w i l l  be used  t o  a n a ly z e  th e  

d a ta  and th e  r e la t io n s h ip  between number o f  p a t ie n t s  
t r e a te d  p er  10,000 p o p u la tio n  a t p u b lic  h e a lth  f a c i l i t i e s  
in  th e  r e g io n  and th e  number o f  m ed ica l d o c to r s , number 
o f  a s s i s t a n t  m ed ica l d o c to r s , number o f n u r se s  per 10,000 
p o p u la t io n .

The r e g r e s s io n  e q u a t io n s  are
Y = ot + P}Xi + p2X2 t  P3X3 + ร
Where:
Y = th e  e f f e c t iv e n e s s  o f  m a la r ia  c o n tr o l  

programme can be m easured by some in d ic a t o r s :  m o r ta l i ty ,  
m o r b id ity , number o f  p o p u la tio n  p r o te c te d  and number o f  
p a t ie n t s '  v i s i t s  per 10,000 p o p u la tio n .

a  = C on stant
Xj = Number o f  m ed ica l d o c to rs  a t th o s e  h e a lth  

f a c i l i t i e s  p er 10,000 p o p u la tio n .
x 2 =  Number o f  a s s i s t a n t  m ed ica l d o c to r s  per

10,000 p o p u la t io n .
X3 = Number o f  n u rses per 10 ,000  p o p u la t io n .
ร = Error
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4 . 4 . 3  L o g i t  f u n c t i o n  f o r  a s s e s s i n g  t h e  p r o b a b i l i t y  
o f  a p p l y i n g  so m e i n c e n t i v e  p o l i c y  o p t i o n s

1 L o g i t  f u n c t i o n

Some in c e n t iv e  p o l ic y  o p tio n s  w i l l  be su g g e ste d  
by t h i s  stu d y  (se e  ch a p ter  V) . In ord er to  make th e  
p o s s i b i l i t y  o f  a p p ly in g  th o s e  in c e n t iv e  p o l i c y  o p tio n s  
more p r a c t i c a l ,  a su rvey  w i l l  be c a r r ie d  out and prim ary  
d a ta  c o l l e c t e d  w i l l  be a n a ly zed , u sin g  l o g i t  fu n c t io n .

L o g i t  M odel: L o g it  a n a ly s is  p r e s e n ts  a complement 
to  m u lt ip le  r e g r e s s io n  in  i t s  a b i l i t y  to  u t i l i z e  a b in ary  
dependent v a r ia b le .

L o g it  a n a ly s i s  d oes not p r e d ic t  o n ly  w hether an 
e v e n t w i l l  occu r or n ot (one or zero) but a l s o ,  th e  
p r o b a b i l i t y  o f  an ev en t to  happen. In t h i s  way, th e  
depen dent v a r ia b le  can be any v a lu e  betw een ze ro  and on e. 
T h is a l s o  means th a t  th e  p r e d ic te d  v a lu e  must be bounded 
to  f a l l  w ith in  th e  range o f  zero  and on e.

The l o g i t  model based  on th e  cu m u la tiv e  l o g i s t i c  
p r o b a b i l i t y  fu n c t io n  i s  g iv e n  by th e  fo l lo w in g  eq u a tio n :

p. = F(YJ = ------------------  = ---------------------------------------------  (1)
+ e -y i  2 + 6  (p° + p ixi + P2X2 + . . . +  pnxn)

Where Pi i s  th e  p r o b a b il i ty  th a t  an in d iv id u a l  
w i l l  make a c e r t a in  c h o ic e , g iv en  knowledge o f  Xi.

The eq u a tio n  (1) can be r e w r it te n  a s fo l lo w s :

Ln ------------------ = Po + PxX 1 + p2X2 + p nx n (2)
1 - Pi

2 S u r v e y  I m p l e m e n t i o n

i )  Sam ple s i z e  o f  th e  s u r v e y
The ta r g e t  p o p u la tio n  fo r  th e  su rv ey  i s  th e  t o t a l  

number o f  d o c to r s  fo r  th e  m alaria  c o n tr o l  programme and 
th e  number o f  d o c to r s  fo r  t o t a l  h e a lth  manpower.

The sam ple s i z e  fo r  th e  su rvey  i s  N, c a lc u la te d  
a s f o l lo w s :

i m  } พ เ 0
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N = z2a * P
๙

*  q

w here ะ
-  N i s  th e  d e s ir e d  sam ple s i z e  (when p o p u la tio n  >

10,000);
-  p i s  th e  v a r i a b i l i t y  o f  c h a r a c t e r i s t i c  to  be 

m easured in  th e  p o p u la tio n ; h ere, i t  i s  th e  maximum 
e x p e c te d  p r o p o r tio n  o f  h e a lth  s t a f f  who want to  c o n tin u e  
to  work fo r  th e  m a la r ia  c o n tr o l  programme.

-  q i s  th e  p e s s im a t ic  v a lu e , and i s  o b ta in  by 1
minus p;

-  d i s  th e  maximum margin o f  e r r o r  t o le r e t e d  or 
d eg ree  o f  a ccu ra cy  req u ired ;

-  z a i s  th e  d egree  o f  c o n f id e n c e  (odds r a t io )  
w hich  i s  r e q u ir ed  to  be w ith in  th e  s p e c ia l  range ± d. A 
v a lu e  o f  z  -  2 or z  = 1 .9 6  i s  o f te n  ch osen  s in c e  t h i s  
p r o v id e s  a d eg ree  o f  c o n f id e n c e  eq u al to  odds o f  19 to  1. 
T h is i s  t e c h n ic a l ly  term ed a 95 % c o n f id e n c e  in t e r v a l .

With ะ
-  p = 0 .5  (50 %) ; th a t v a lu e  i s  ch osen  b eca u se

th e r e  i s  no re a so n a b le  e s t im a te ;  so  to  m axim ize th e  
sam ple s i z e ,  we ch o se  50 % ;

- q  = l -  p = 0 .5 ;  as th e r e  i s  no re a so n a b le  
e s t im a te  o f  p, we used 50 % , then  q = 50 %. T his  
m axim izes th e  ex p ec ted  v a r ia n c e  (pq = 0 .2 5 )  and en su r es  
th e  sam ple s i z e  to  be la r g e  enough fo r  th e  p u rp ose;

-  d = ± 5 % = 0 .0 5 ;
- Za * 1.96;
N = 384 d o c to r s  o f  t o t a l  h e a lth  manpower.

i i )  S a m p lin g  te c h n iq u e
From sev en  r e g io n s  o f  th e  co u n try , some r e g io n s  

w here m a la r ia  i s  endem ic, poor l i v i n g  c o n d it io n s  and 
d o c t o r s /  p o p u la tio n  r a t io  low  w i l l  be ch osen  fo r  th e  
su rv ey  by a p u rp o siv e  (non p r o b a b il i ty )  sa m p lin g . The 
rea so n  I S  th a t  in  th o s e  r e g io n s , m a la r ia  c o n tr o l  
programme s t a f f  need to  be encouraged by some in c e n t iv e  
p o l i c y  o f  th e  governm ent. Those are r e g io n s ,  w here i t  i s  
v ery  d i f f i c u l t  to  a l l o c a t e  m alaria  c o n t r o l  programme 
s t a f f  to  work fo r  th e  programme.

H i )  S u rv e y  q u e s t io n n a i r e  c o n c e r n in g  th e  p o s s i b i l i t y  
o f  a p p ly in g  th e  i n c e n t i v e  p o l i c y  f o r  r e a l l o c a t i o n  o f  
h e a l t h  m anpower f o r  th e  m a la r ia  c o n tr o l  program m e.

The su rv ey  q u e s t io n n a ir e  i s  g iv en  in  Appendix 1 .
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3 D a t a  a n a l y s i s  b y  l o g i t  m o d e l

A fte r  th e  su rv ey , th e c o l l e c t e d  d ata  w i l l  be 
a n a ly ze d  to  a p p r e c ia te  th e  p r o b a b il i ty  o f  a p p ly in g  th o se  
in c e n t iv e  p o l ic y  o p t io n s  by u sin g  l o g i t  fu n c t io n .  

i )  D ata p r o c e s s
Data p r o c e s s in g  was shown in  Appendix 2: an

exam ple o f  th e  summary t a b le  form o f  su rv ey  r e s u l t  fo r  
running l o g i t  m o d e l) .

11) D ata a n a ly s i s
The su rv ey  d ata  w i l l  be used to  run th e  l o g i t  

m odel t o  f in d  th e  r e g r e s s io n  Yi r e la t e d  to  th e  
p r o b a b i l i t y  o f  m a la r ia  c o n tr o l  programme'ร s t a f f ,  who are  
w i l l i n g  to  c o n t in u e  to  work fo r  th e  m a la r ia  c o n tr o l  
programme w ith  th e  g iv en  in c e n t iv e  p o l ic y  o p t io n s .

U sing  a so ftw a r e  programme to  e v a lu a te  th e  
r e g r e s s io n ,  th e  eq u a tio n  i s  as fo l lo w s

Yi = Po + PiXi + P2X2 + . . .  + P nX n  ( 3 )
Where ะ
Yi i s  th e  w i l l in g n e s s  o f  th e  m a la r ia  c o n tr o l  

programme' s t a f f  or h e a lth  s t a f f  to  c o n t in u e  to  work fo r  
th e  m a la r ia  c o n tr o l  programme or to  go to  work fo r  th e  
m a la r ia  c o n t r o l  programme 

Po i s  c o n s ta n tP i ,  P 2 , ,  •  •  .  P 11 are th e  c o e f f i c i e n t s  o f  indep en d en t  
v a r ia b le s  Xi,  x 2, . . . Xu r e s p e c t iv e ly

Xi i s  age o f  th e  m alaria  c o n tr o l  programme s t a f f  
or o th e r  h e a lth  s t a f f .  I t  i s  co n tin u o u s v a r ia b le .

x 2 i s  p o l ic y  o p tio n  1, th e  an sw erin g  i s  coded  
in t o  two groups (w ith  numbering in  th e  p a r e n t h e s e s ) ะ 

Yes (1)
No (0)
x 3 i s  p o l ic y  o p tio n  2 ,  th e  an sw erin g  i s  coded as  

f o l lo w in g  :
Yes (1)
No (0)
x 4 i s  p o l i c y  o p tio n  3, th e  answ erin g  i s  coded:
Yes (1)
No (0)
x 5 i s  sex  o f  th e  m a laria  c o n tr o l  programme s t a f f  

or o th e r  h e a lth  s t a f f  and i t  i s  coded:
-  Male (1)
-  Female (0)
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x 6 i s  m a r ita l  s t a t u s  o f  th e  m a la r ia  c o n tr o l  
programme s t a f f  or o th e r  h e a lth  s t a f f  and i t  i s  coded:

-  S in g le  (1)
-  O thers (0)
x 7 i s  number o f  c h ild r e n  o f  th e  m a la r ia  c o n tr o l  

programme s t a f f  or o th e r  h e a lth  s t a f f  and i t  i s  coded  
in t o  two g ro u p s. A ccord ing  to  th e  fa m ily  p la n n in g  o f  th e  
co u n try , each  fa m ily  sh ou ld  have not more than two 
c h i ld r e n  so , i f  p e o p le  have got more than two c h ild r e n ,  
th r e  w i l l  be more d i f f i c u l t i e s  fo r  them and th e y  m ight 
want to  change t h e i r  jo b , th a t i s  why th e y  are grouped  
in t o  two groups:

-  The number o f  c h ild r e n  i s  eq u a l or l e s s  than  
two w i l l  be coded (1)

-  The number o f  c h ild r e n  i s  more than two w i l l  be 
coded  as (0)

x 9 ะ number o f  dependent p e o p le  o f  th e  m a la r ia  
c o n t r o l  programme s t a f f  or o th er  h e a lth  s t a f f  i s  coded  
in t o  two grou p s. In g e n e r a l, o f te n  th e r e  w i l l  be th r e e  
g e n e r a t io n s  s ta y in g  to g e th e r  in  a fa m ily : g ra n d fa th er  and 
grandm other, p a r e n ts  and two c h ild r e n . In th a t  c a s e ,  
g r a n d fa th e r , grandm other and c h ild r e n  a re  d ep en d en ts . I f  
th e  number o f  d ep en d en ts o f  m a laria  c o n t r o l  programme 
s t a f f  i s  h ig h , th e  m a la r ia  c o n tr o l programme s t a f f  w i l l  
have more d i f f i c u l t i e s  in  l i f e .  T his m ight in f lu e n c e  
t h e i r  jo b , th e y  may be more l i k e l y  to  change t h e ir  jo b . 
T h is i s  a l s o  a q u a n t i t a t iv e  v a r ia b le  but h ere  i t  i s  coded  
in t o  two groups b eca u se  th e  purpose o f  th e  a n a ly s i s  i s  
a l s o  to  t e s t  th e  d i f f e r e n t  p r o b a b i l i ty  o f  w i l l i n g  to  
c o n t in u e  th e  job  betw een two groups o f  p e o p le  (one has 
eq u a l or l e s s  th an  4 dependent p eo p le  and th e  o th e r  has 
more than 4 ) .  Suppose th a t  group (0) want t o  change t h e ir  
jo b , th e r e  sh ou ld  be some more in c e n t iv e  p o l i c y  fo r  th a t  
g ro u p .

-  The number o f  dependent p e o p le  i s  eq u a l or l e s s
than  fo u r  (1)

-  The number o f  dependent p e o p le  i s  more than
fo u r  (0)

x 9 : h av in g  e x tr a  work o f  th e  m a la r ia  c o n tr o l
programme s t a f f  or o th e r  h e a lth  s t a f f  and i t  i s  coded:

Yes (1)
No ( 0 )
Xi0: incom e o f  th e  m a laria  c o n t r o l  programme

s t a f f  or o th e r  h e a lth  s t a f f ,  i s  coded in t o  two groups as  
f o l lo w s  b eca u se  th e  average  s a la r y  o f  th e  d o c to r  i s  
600, 000 VN dong so , i f  th e  income o f  th e  m a la r ia  c o n tr o l  
programme s t a f f  or o th e r  h e a lth  s t a f f  i s  = 6 0 0 ,0 0 0  VN
dong, i t  i s  a v erag e  incom e. I f  i t  i s  more than 600 ,0 0 0  VN 
dong, i t  i s  o v er  average  incom e. T h is i s  a l s o  a
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q u a n t i t a t iv e  v a r ia b le  but here i t  i s  coded in t o  two 
group s b eca u se  th e  purpose o f th e  a n a ly s i s  i s  a l s o  to  
L est th e  d i f f e r e n t  p r o b a b i l i ty  o f  w i l l in g n e s s  to  c o n t in u e  
th e  job  betw een two groups o f  p eo p le  (one has average  
incom e and th e  o th e r  has h igh er  average in c o m e ). Suppose 
th a t  group (1) want to  change t h e ir  jo b , th e r e  sh ou ld  be 
some more in c e n t iv e  p o l ic y  fo r  th a t group.

-  The incom e per month i s  l e s s  than 600, 000 VN 
dong (1)

The incom e per month i s  more than 600 ,0 0 0  VN dong
( 0 )

x n : d u r a tio n  o f  w orking fo r  th e  m a la r ia  c o n tr o l
programme (fo r  th e  m a la r ia  c o n tr o l programme s t a f f )  or 
f o r  h e a lth  s e c t o r  (fo r  o t h e r s ) . I t  IS a co n tin u o u s  
v a r ia b le .

From eq u a tio n  (3 );
P i

Ln
1 - Pi

= Yi = Po + PiXi + p2X2 + + PnXn ( 4 :

From eq u a tio n  (4 );
P i----------------------  = a n ti-L o g e (Yi) (5)
1 - Pi

Where Pi i s  p r o b a b i l i t y  o f  a p p ly in g  th e  in c e n t iv e  p o l ic y  
o p t io n .

A fte r  e s t im a t in g  th e  v a lu e  o f  Yi, a n ti-L o g e fo r  
two s id e s  o f  eq u a tio n  (4 ) , we can r e w r ite  th e  eq u a tio n
(4) to  eq u a tio n  (5 ) .

i i i )  T e s t in g  th e  s t a t i s t i c a l  s i g n i f i c a n c e  o f  th e  
s lo p e  c o e f f i c i e n t

L o g it a n a ly s i s  can be t e s t e d  by u s in g  t - t e s t .  
N u ll and a l t e r n a t iv e  h y p o th eses are:

-  Ho : P i  = 0, th e r e  i s  no r e la t io n s h ip  betw een
in d ep en d en t v a r ia b le s  and dependent v a r ia b le .

-  Ha ะ P i  * 0, th e r e  i s  a t  l e a s t  a r e la t io n s h ip  
betw een  in d ep en d en t v a r ia b le s  and dependent v a r ia b le .

Then compare th e  t - s t a t i s t i c  computed and th e  
c r i t i c a l  v a lu e  o f  t - s t a t i s t i c  in  th e  s t a t i s t i c a l  t a b l e s .  
W ith th e  la r g e r  t - s t a t i s t i c ,  th e  n u l l  h y p o th e s is  (Ho: P i  =
0 ) w i l l  be r e j e c t e d  and we can th e r e fo r e  co n c lu d e  th a t
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th e r e  i s  a r e la t io n s h ip  betw een indep en d en t v a r ia b le s  and 
depen dent v a r ia b le .
4 . 5  H y p o t h e s i s  T e s t i n g

Some s t a t i s t i c  t e s t s  are  needed to  t e s t  th e  
s i g n i f i c a n c e  o f  s t a t i s t i c  o f  th e  stu d y:

4 . 5 . 1  H y p o t h e s i s  t e s t i n g  f o r  f o r e c a s t i n g  m o d e l

i )  T e s t  f o r  A u t o - c o r r e l a t i o n
The more w id e ly  used  method i s  th e  Durbin-W atson  

t e s t .  The Durbin-W atson s t a t i s t i c  d a lw ays l i e s  betw een 0 
and 4 . V alu es c lo s e  to  4 in d ic a t e  n e g a t iv e  a u to 
c o r r e la t io n ,  v a lu e s  c lo s e  to  0 in d ic a t e  p o s i t i v e  a u to 
c o r r e la t io n .

Durbin-W atson have p rov id ed  low er (dL) and upper 
(dU) bounds such th a t a more ex a c t t e s t  fo r  a u to 
c o r r e la t io n  can be made a f t e r  th e  d v a lu e  has been
com puted. The d e c is io n  r u le s  are as fo l lo w s :

-  I f  d < dL or d > (4 -  dL) , r e j e c t  th e  n u ll
h y p o th e s is  Ho: p = 0; con clu d e th a t  th e r e  i s  a u to 
c o r r e la t io n  .

-  I f  du < d < 4 -  dU, do not r e j e c t  Ho: p = 0; 
and co n c lu d e  th a t  th e r e  i s  no a u t o - c o r r e la t io n .

-  I f  d f a l l s  betw een dL and dU or betw een 4 -  dU
and 4 -  dL, th e  t e s t  i s  in c o n c lu s iv e  and u s u a l ly  more
d a ta  i s  needed .

i l )  T e s t i n g  t h e  s t a t i s t i c a l  s i g n i f i c a n c e  o f  t h e  
s l o p e  c o e f f i c i e n t

One method fo r  e v a lu a t in g  th e  r e g r e s s io n  eq u a tio n  
i s  to  t e s t  th e  s lo p e  o f  th e  r e g r e s s io n  l i n e .  I f  th e  s lo p e  
i s  s t a t i s t i c a l l y  eq u a l to  zero , th e  t im e - s e r ie s  d ata  does  
not c o n ta in  a l in e a r  tr en d . The s t a t i s t i c a l  t e s t  used  fo r  
t e s t i n g  w hether th e  s lo p e  eq u a ls  0 i s  th e  t - t e s t .  N u ll 
and a l t e r n a t iv e  h y p o th eses  th a t  can be used are:

Ho: p = 0, th e  s lo p e  i s  eq u a l to  z e r o .
Ha: p ^ 0, th e  s lo p e  i s  s t a t i s t i c a l  s i g n i f i c a l l y

d i f f e r e n c e  from z e r o .
Then compare th e  t - s t a t i s t i c  computed and 

c r i t i c a l  v a lu e  o f  t - s t a t i s t i c  in  th e  s t a t i s t i c a l  t a b le s .  
With th e  la r g e r  t - s t a t i s t i c ,  th e  n u l l  h y p o th e s is  (Ho: p = 
0) w i l l  be r e j e c t e d  and we can th e r e fo r e  co n c lu d e  th a t
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t h e r e  i s  a s t a t i s t i c a l l y  m e a n i n g f u l  l i n e a r  r e l a t i o n s h i p  
b e t w e e n  Yt  a n d  t .

i l l )  T e s t i n g  t he  goodness  o f  f i t  o f  a r e g r e s s i o n  
model  ( t e s t i n g  t h e  o v e r a l l  l i n e a r  r e l a t i o n s h i p )

N u ll and a l t e r n a t iv e  h y p o th eses used  are:
Ho: th e r e  i s  no l in e a r  r e la t io n s h ip  betw een Yt and

t im e .
Ha: th e r e  i s  a l in e a r  r e la t io n s h ip  betw een Yt and

tim e .
C r i t i c a l  t a b le  v a lu e : ,  F w ith  k -  1 and ท -  k

d e g r e e s  o f  freedom  (a = 0 .0 5 ) .
Where:
k = th e  number o f  e s tim a te d  c o e f f i c i e n t  p lu s  th e  

in t e r c e p t  e s t im a te d  in  th e  r e g r e s s io n .
ท = th e  number o f  tim e p e r io d s .
Then compare th e  F - s t a t i s t i c  computed and 

c r i t i c a l  v a lu e  o f  F - s t a t i s t i c  in  th e  s t a t i s t i c a l  t a b le s .  
With th e  la r g e r  F - s t a t i s t i c ,  th e  n u l l  h y p o th e s is  w i l l  be 
r e j e c t e d  and we can th e r e fo r e  co n c lu d e th a t  th e r e  i s  a 
l i n e a r  r e la t io n s h ip  between Yt and t .

i v )  The C o e f f i c i e n t  o f  D e t e r m i n a t i o n
The c o e f f i c i e n t  o f  d e term in a tio n  i s  a m easure o f  

th e  good n ess o f  f i t  o f  th e  r e g r e s s io n  e q u a tio n  to  th e  
d a ta . The b e t t e r  th e  f i t  o f  th e  l i n e ,  th e  c lo s e r  R2 w i l l  
be t o  1 . In o th e r  w ords, i f  th e r e g r e s s io n  l i n e  p r o v id es  
a p e r f e c t  f i t ,  th e  v a r ia n c e  (change) in  th e  d a ta  (Yt) i s  
c o m p le te ly  e x p la in e d , and R2 e x a c t ly  eq u al t o  1 . I f  R2 i s  
eq u a l to  0 .7 5 0 , we can say  th a t  75 % o f  th e  v a r ia n c e  in  Yt 
i s  e x p la in e d  by th e  m odel.

4 . 5 . 2  H y p o t h e s i s  t e s t i n g  f o r  m u l t i p l e  r e g r e s s i o n

i )  T e s t i n g  t he  s t a t i s t i c a l  s i g n i f i c a n c e  o f  t h e  
s l o p e  c o e f f i c i e n t

H y p o th es is  ะ
-  Ho: pi = p2 = 0, th e r e  i s  no r e la t io n s h ip

b etw een  in d ep en d en t v a r ia b le s  and dependent v a r ia b le .
-  Ha: At l e a s t  one o f  p i 0, th e r e  i s  a t  l e a s t  a 

r e la t io n s h ip  betw een indep en d en t v a r ia b le s  and dependent 
v a r ia b le .

Then compare th e  t - s t a t i s t i c  computed and 
c r i t i c a l  v a lu e  o f  t - s t a t i s t i c  in  th e  s t a t i s t i c a l  t a b le s .  
W ith th e  la r g e r  t - s t a t i s t i c ,  th e  n u l l  h y p o th e s is  w i l l  be
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r e j e c t e d  and we can th e r e fo r e  co n c lu d e th a t  th e r e  i s  a 
r e la t io n s h ip  betw een indep en d en t v a r ia b le s  and dependent 
v a r ia b le .

i i )  T e s t i n g  t h e  o v e r a l l  l i n e a r  r e l a t i o n s h i p
N u ll and a l t e r n a t iv e  h yp oth eses are:
-  Ho: th e r e  i s  no l in e a r  r e la t io n s h ip  between  

depen dent v a r ia b le  and in dependen t v a r ia b le .
Ha: th e r e  i s  a l in e a r  r e la t io n s h ip  between  

dependent v a r ia b le  and indep en d en t v a r ia b le .
C r i t i c a l  t a b le  v a lu e : ,  F w ith  k -  1 and ท -  k

d e g r e e s  o f  freedom  (a = 0 .0 5 ) .
Where:
k = th e  number o f  e s tim a ted  c o e f f i c i e n t  p lu s  th e  

in t e r c e p t  e s t im a te d  in  th e  r e g r e s s io n .
ท = th e  number o f  o b se r v a t io n .
Then compare th e  F - s t a t i s t i c  computed and 

c r i t i c a l  v a lu e  o f  F - s t a t i s t i c  in  th e  s t a t i s t i c a l  t a b le s .  
With th e  la r g e r  F - s t a t i s t i c ,  th e  n u l l  h y p o th e s is  (Ho) 
w i l l  be r e j e c t e d  and we can th e r e fo r e  co n c lu d e  th a t  
th e r e  i s  a l in e a r  r e la t io n s h ip  between dependent v a r ia b le  
Y and m u lt ip le  v a r ia b le s  X.

H i )  The C o e f f i c i e n t  o f  D e t e r m i n a t i o n
The c o e f f i c i e n t  o f  d e term in a tio n  i s  a m easure o f  

th e  g o od n ess o f  f i t  o f  th e  r e g r e s s io n  eq u a tio n  to  th e  
d a ta . The b e t t e r  th e  f i t  o f  th e  l i n e ,  th e  c lo s e r  R2 w i l l  
be to  1 . In o th e r  w ords, i f  th e  r e g r e s s io n  l i n e  p r o v id es  
a p e r f e c t  f i t ,  th e  v a r ia n c e  (change) in  th e  d ata  (Y) i s  
c o m p le te ly  e x p la in e d , and R2 e x a c t ly  eq u a l to  1 . I f  R2 i s  
eq u a l to  0 .8 5 0 , we can sa y  th a t 85 % o f  th e  v a r ia n c e  in  Y 
i s  e x p la in e d  by th e  m u lt ip le  v a r ia b le s  X.

4 . 5 . 3  H y p o t h e s i s  t e s t i n g  f o r  l i n e a r  r e g r e s s i o n

i )  T e s t i n g  t h e  s t a t i s t i c a l  s i g n i f i c a n c e  o f  t h e  
s l o p e  c o e f f i c i e n t

One method fo r  e v a lu a t in g  th e  r e g r e s s io n  eq u a tio n  
i s  to  t e s t  th e  s lo p e  o f  th e  r e g r e s s io n  l i n e .  I f  th e  s lo p e  
i s  s t a t i s t i c a l l y  eq u a l to  ze ro , th e  t im e - s e r ie s  d ata  does  
n ot c o n ta in  a l in e a r  tr e n d . The s t a t i s t i c a l  t e s t  used  fo r  
t e s t i n g  w hether th e  s lo p e  eq u a ls  to  zero  i s  th e  t - t e s t .

The a l t e r n a t iv e  h y p o th e s is  th a t  can be used  are:
Ho: p = 0, th e  s lo p e  i s  eq ual to  z e r o .
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Ha: P * 0, th e  s lo p e  i s  s t a t i s t i c a l  s i g n i f i c a l l y
d i f f e r e n c e  from z e r o .

Then compare th e  t - s t a t i s t i c  computed and 
c r i t i c a l  v a lu e  o f  t - s t a t i s t i c  in  th e  s t a t i s t i c a l  t a b le s .  
W ith th e  la r g e r  t - s t a t i s t i c ,  th e  n u l l  h y p o th e s is  w i l l  be 
r e j e c t e d  and we can th e r e fo r e  co n c lu d e th a t  th e r e  i s  a 
s t a t i s t i c a l l y  m ean in gfu l l in e a r  r e la t io n s h ip  betw een  
dependent v a r ia b le  and" in d ep en d en t v a r ia b le .

i i )  T e s t i n g  t h e  o v e r a l l  l i n e a r  r e l a t i o n s h i p
-  N u ll and a l t e r n a t iv e  h y p o th eses  th a t  can be 

u sed  are:
Ho: th e r e  i s  no l in e a r  r e la t io n s h ip  between

dependent v a r ia b le  and indep en d en t v a r ia b le .
Ha: th e r e  i s  a l in e a r  r e la t io n s h ip  betw een

dependent v a r ia b le  and independen t v a r ia b le .
C r i t i c a l  t a b le  v a lu e : ,  F w ith  k -  1 and ท -  k

d e g r e e s  o f  freedom  (a = 0 .0 5 ) .
Where:
k = th e  number o f  e s tim a te d  c o e f f i c i e n t  p lu s  th e  

in t e r c e p t  e s t im a te d  in  th e  r e g r e s s io n .
ท = th e  number o f  o b s e r v a t io n s .
Then compare th e  F - s t a t i s t i c  computed and 

c r i t i c a l  v a lu e  o f  F - s t a t i s t i c  in  th e  s t a t i s t i c a l  t a b le s .  
With th e  la r g e r  F - s t a t i s t i c ,  th e  n u l l  h y p o th e s is  w i l l  be 
r e j e c t e d  and we can th e r e fo r e  co n c lu d e th a t  th e r e  i s  a
l in e a r  r e la t io n s h ip  betw een dependent v a r ia b le  and 
in d ep en d en t v a r ia b le .

H i )  The C o e f f i c i e n t  o f  D e t e r m i n a t i o n
The c o e f f i c i e n t  o f  d e term in a tio n  i s  a m easure o f  

th e  go od n ess o f  f i t  o f  th e  r e g r e s s io n  eq u a tio n  to  th e  
d a ta . The b e t t e r  th e  f i t  o f  th e  l i n e ,  th e  c lo s e r  R2 w i l l  
be to  1 . In o th er  w ords, i f  th e  r e g r e s s io n  l i n e  p r o v id e s  
a p e r f e c t  f i t ,  th e  v a r ia n c e  (change) in  th e  d a ta  (Y) i s  
c o m p le te ly  e x p la in e d , and R2 e x a c t ly  eq u a l to  1 . I f  R2 i s  
eq u a l to  0 .9 5 0 , we can say  th a t  95 % o f  th e  v a r ia n c e  in  Y 
i s  e x p la in e d  by th e  v a r ia b le  X.
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4 . 6 .  Table  4 . 2  O u tc o m e  M e a s u re m e n t

S p e c i f ic  O b je c tiv e V a ria b les Measurement Method Sources OI
1 da ta

1. To e s tim a te  th e 1 )E stim ate - Time s e r ie s  model -  H ealth
supp ly  o f t o t a l  h e a lth supply  o f h e a lth reco rd
manpower and h e a lth  
manpower fo r  M . c . p .

manpower.

fo r  th e  nex t s ix  y ea rs  
in  o rd e r to  analyze 
th e  d i f f e r e n t  tre n d s  
between them.

2 )Times

2. To id e n t i f y  th e l)N o. o f M edical -Counting -H ea lth
e x is t in g  d i s t r i b u t io n d o c to r s . re c o rd s .
s i t u a t i o n  o f h e a lth 2)No. o f -MOH
manpower on m a la ria A ss is ta n t s t a t i s t i c s
c o n tro l  programme in M edical d o c to rs .
th e  N orth m ountain 
reg io n  o f V ietnam.

3)No. o f N urses.

3. To id e n t i f y  th e l)C o s t fo r -  Counting and c a lc u la te -H ea lth
d if fe re n c e  between th e supply  d o c to rs . re c o rd s .
c o s t fo r  d o c to rs  and 2) Cost fo r
a s s i s t a n t  m edical supply -MOH
d o c to rs  in  th e a s s i s t a n t s t a t i s t i c s
m a la ria  c o n tro l m edical d o c to rs
programme

4. To ana lyze  how th e 1) No. o f M.D - M odelling -H ea lth
e f f e c t iv e n e s s  of 2) No. o f A.M.D through two s te p s  ะ reco rd
m a la ria  c o n tro l 3) No. of Use "M ultip le  re g re s s io n  w ith - M O H
programme in  t h i s N u rses . d is c r e te  ex p lan a to ry  v a r ia b le s s t a t i s t i c s
re g io n  can be a f fe c te d 4) No. of model" to  analyze th e
by th e  d i s t r i b u t io n  of m ala ria  p a t ie n ts re la t io n s h ip  between th e
q u a l i f ie d  H ealth were t r e a te d d is t r ib u t io n  o f q u a l i f ie d
manpower. 5) No. o f h e a lth  manpower and No. o f

p o p u la tio n  were P a tie n ts  ca re ; No. o f
p ro te c te d .
6) M o rta lity  
r a t e .

p o pu la tio n  p ro te c te d .

7) M orbid ity  
r a te .

-A nalyzing

5. To p ro v ide  some 1) The -  From th e
p o lic y  o p tio n s  o f th e e f fe c t iv e n e s s  of r e s u l t  o f
d i s t r i b u t io n  and M.C.P. above s t e p s .
r e a l lo c a t io n  o f 2) The
q u a l i f ie d  H.M. to d i s t r ib u t io n  of
improve th e q u a l i f ie d  H ealth
e f fe c t iv e n e s s  o f MCP. Manpower.
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