
CHAPTER 5

RESEARCH METHODOLOGY

T his s tu d y  i s  a a n a ly t ic a l  study  fo r  id e n t ify in g  
th e  m ethod to  s e l e c t  th e  op tim al premium fo r  th e  VHI 
scheme in  Haiphong, which w i l l  be used as one of th e  
means to  ex te n d  th e  membership o f t h i s  program . C hapter 5 
fo c u se s  on th e  co n c e p ts , th e o r ie s  and th e  a n a ly t ic a l  
p ro c e d u re s  used  to  so lv e  th e  problem s, re se a rc h  q u es tio n s  
and o b je c t iv e s  o f t h i s  study  by re se a rc h  methodology w i l l  
be d e s c r ib e d  in  t h i s  c h a p te r .
5 .1  C o n cep t o f  H e a lth  In su r a n c e  Premium

i j  P r e m i u m  f o r  H e a l t h  I n s u r a n c e  i s  th e  amount of 
in s ta l lm e n t  th e  in s u re d  p a id  th e  in su ran c e  company to  
in s u r e  th e  u n p re d ic ta b le  fu tu re  i l l n e s s ,  in  exchange fo r  
which th e  company w i l l  pay th e  p ro v id e r o f c a re  fo r  some 
o r a l l  o f  ex penses in c u rre d .

i i )  S u g g e s te d  C r i t e r i a  o f  O ptim al Premium f o r  VHI 
Program  i n  H aiphong

O p t i m a l  p r e m i u m  fo r  VHI program in  Haiphong i s  
th e  premium, when th e  program makes no excess p r o f i t ,  
t h a t  i s  low enough to  a t t r a c t  in su red  persons who 
c o n t r ib u te  to  th e  t o t a l  revenue o f VHI program which w i l l  
eq u a l h e a l th  c a re  c o s t  in c u rre d  by VHI p a t i e n t s .

In  o rd e r  to  use i t  as one of th e  means to  
in c r e a s e  th e  membership of VHI program in  Haiphong, 
o p tim a l premium i s  th e  premium th a t  s a t i s f i e s  th e  
c o n d it io n s  as  fo llo w s  ะ

C h ap te r 3 showed th a t  in  1993-1995, th e  
i n d ic a t o r s  o f  h e a l t h  b u d g e t  p e r  c a p i t a  (see Table 3 .5 ) ,  
b u d g e t  f o r  h o s p i t a l  b e d  p e r  y e a r  a n d  p e r  d a y  (see Table 
3 .6 ) ,  a v e r a g e  c o s t  a n d  g o v e r n m e n t  s u b s i d y  f o r  o n e  V H I  

p a t i e n t  in  Haiphong (see  Table 3.7) a re  n e a r ly  the  same. 
This i s  th e  ev id en ce  we can use to  make th e  assum ption 
t h a t  t h e  q u a n t i t y  o f  h e a l t h  c a r e  s e r v i c e s  s u p p l y i n g  f o r  
V H I  p a t i e n t s  a r e  t h e  s a m e  a m o n g  3  y e a r s  1 9 9 3 - 1 9 9 5 ,  a n d  i n  
t h e  s h o r t  r u n  i t  i s  c o n s t a n t  w i t h  e v e r y  p r e m i u m  l e v e l .
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I n  t h e  c a s e  u s i n g  a s s u m p t i o n  t h a t  s u p p l y  i s  
c o n s t a n t  w i t h  e v e r y  p r e m i u m  l e v e l

(1) Demand i s  e l a s t i c ,  th a t  means  ๆ > 1, and a given 
change in  p r i c e  w i l l  r e s u l t  in  a g r e a te r  p e rcen tag e  
change in  q u a n t i ty  demanded.

I n  c a s e  s u p p l y  i s  n o t  p e r f e c t l y  e l a s t i c

A ccording to  th e  F igure  5 .1 , th e  c o n d itio n  th a t  
can make a g iv en  change in  p r ic e  r e s u l t  in  a g re a te r  
p e rc e n ta g e  change in  q u a n ti ty  demanded i s  where th e  
a b s o lu te  v a lu e  o f บๆ minus t|s i s  b ig ger than  1.

เๆทI -  เๆร I > 1 (5 .1)
where
T)o i s  p r i c e  e l a s t i c i t y  o f d e m a n d  fo r  VHI 
รๆ i s  p r i c e  e l a s t i c i t y  o f  s u p p l y  fo r  VHI

In  t h i s  t h e s i s ,  because of use o f th e  a s s u m p t i o n  
d e r iv e d  from th e  r e a l  s i tu a t io n  m entioned above,' th e  
a u th o r  fo c u se s  on th e  case  study  using th e  assum ption 
t h a t  in  th e  s h o r t  ru n  th e  supply  i s  c o n s ta n t w ith  every  
premium l e v e l .  F u r th e r  s tu d y  could c o n s id e r th e  w ider 
scope o f th e  c a se  w here th e  supply s id e  i s  no t p e r f e c t ly  
e l a s t i c .

(2) T o ta l revenue o f th e  program c a lc u la te d  by th i s  
premium m u l t ip l ie d  by th e  number of in su re d  person s must 
be eq u a l o r a b i t  h ig h e r  than  th e  t o t a l  c o s t  o f th e  VHI 
program .

(3) Lower th an  c u r r e n t  premium.



41

Figure 5 .1  ะ Demand Curve, Supply Curve, 0ๆ and รๆ

M e m b e r s h i p  ( 0 )where
Po, Pi a re  premium l e v e l s  of VHI program,
Qo/ Qi, Qi' a re  q u a n t i t i e s  o f VHI in su re d , corresponding  
w ith  Po and Pi
ฦD i s  p r i c e  e l a s t i c i t y  of d e m a n d  f o r  VHI

Qi -  Qo Pi + Po
Pi -  Po * Qi + Qo

(5.2)

where
Po i s  th e  c u r r e n t  premium o f VHI program,
Pi i s  th e  su g g e s te d  lower premium which i s  used to  
c a lc u l a t e  ๆD,
Qo i s  th e  c u r r e n t  number of membership o f VHI program,
Qi i s  th e number of membership o f VHI programc o rre sp o n d in g  w ith  Pi in  demand curve,
Qi' i s  th e number of membership o f VHI programc o rre sp o n d in g w ith  Pi in  supply cu rve,
รๆ i s  th e  p r i c e  e l a s t i c i t y  o f s u p p l y  fo r  VHI

Qi" Qo' Pi + Po
ๆ ร  =  X

Pi - Po Qi + Qo
(5 . 3)
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From th e  ev id en ce  prov ided  we can see th a t  
o p tim a l premium fo r  VHI program in  Haiphong has to  tak e  
in to  c o n s id e r a t io n  th e  demand and supply s id e  o f h e a lth  
c a re  s e r v ic e s ,  h e a l th  in su ra n c e  and th e  p re d ic ta b le  
number o f p o p u la tio n  who w i l l  be w il l in g  to  buy th e  VHI 
c a rd  when th e  premium has been low ered. The methods of 
s tu d y  to  be used  in  t h i s  t h e s i s  w i l l  in c o rp o ra te  th e  use 
o f c o n c e p ts  and th e o r ie s  o f law of demand, p r ic e  
e l a s t i c i t y  o f  demand, l o g i t  a n a ly s is  model and th e  
su g g e s te d  f e a tu r e s  o f  th e  op tim al premium fo r  th e  VHI 
program  in  Haiphong. T ogether w ith  a l l  o f th e se  co ncep ts , 
t h e o r i e s  and m ethods o f s tu d ie s  to  be used in  th e  s tu dy , 
th e  s tu d y  would a ls o  have to  assume th a t  th e  supply curve 
o f VHI program  w i l l  be c o n s ta n t fo r  every  le v e l  o f 
premium. A ll o f and each o f th e se  concepts and th e o r ie s  
w i l l  be e x p la in e d  in  d e t a i l  below.

5.2 Demand, Demand C u rve, and  th e  Law o f  Demand
i )  Demand

The co n cep t o f demand i s  one of th e  most 
e lem e n ta ry  and c r u c ia l  co ncep ts  of economic th eo ry ; i t  
p ro v id e s  a sy s te m a tic  framework fo r  in te r p r e t in g  th e  
b e h a v io r  o f  any consumer o r consuming group. In a d d it io n , 
demand th e o ry  i s  used  to  f a c i l i t a t e  p re d ic t io n . Once th e  
f a c t o r s  c o n t r ib u t in g  to  any even t a re  i d e n t i f i e d  and 
u n d e rs to o d , one i s  in  th e  good p o s i t io n  to  p re d ic t  fu tu r e  
e v e n ts  by h y p o th e s iz in g  o r e x tra p o la t in g  s p e c i f i c  
b e h a v io r  p a t t e r n s  fo r  th e  c a u sa l f a c to r  - th e  f a c to r  th a t  
d e te rm in e s  demand.

D e f in i t io n  ะ Demand i s  th e  amount of a p a r t i c u l a r  
good o r s e r v ic e  t h a t  a consumer i s  w il l in g  and a b le  to  
p u rc h a se  a t  each p o s s ib le  p r ic e  du ring  a s p e c if ie d  tim e 
p e r io d .

i i )  Demand C urve
(1) D e f in i t io n  ะ The demand curve fo r  a s p e c i f i c  

commodity r e l a t e s  e q u ilib r iu m  q u a n t i t ie s  bought to  th e  
m arket p r i c e  o f th e  commodity, nominal money income and 
th e  nom inal p r ic e s  o f  o th e r  com m odities he ld  c o n s ta n t.

Each p o in t  on th e  demand curve re p re s e n ts  a 
p r i c e - q u a n t i ty  p a i r .  The firm  can p ick  any such p a i r .  But 
i t  can never p ic k  th e  p r ic e  co rrespo nd ing  to  one* p o in t on 
th e  demand cu rv e  and th e  q u a n ti ty  co rresponding  to
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a n o th e r  p o in t ,  s in c e  such an ou tpu t would never be so ld  
a t  th e  s e l e c te d  p r i c e .

(2) The P r in c ip le  of Demand curve ะ Q u an tity  o f 
demand v a r i e s  in v e r s e ly  w ith  p r ic e ,  nominal money income 
and nom inal p r i c e  o f o th e r  com m odities rem aining
c o n s ta n t .

i i i )  The Law o f  Demand.
(1) The co ncep t o f  th e  law o f demand s t a t e s  th a t :  

O t h e r  t h i n g s  b e i n g  e q u a l ,  th e  amount o f p roduct or 
s e r v ic e  t h a t  consum ers a re  w il l in g  and a b le  to  purchase 
d u rin g  some p e r io d  o f tim e v a r ie s  in v e rs e ly  w ith  th e  
p r i c e  o f  t h a t  p ro d u c t o r s e rv ic e .

F igure 5 .2  ะ Demand Curve Describes the Law of Demand

Supply

Supply
Demand

Qo Q3 Q2 Qi Q uantity  (Q)
where
p i s  p r i c e  o f  p ro d u c t o r s e rv ic e s ,
Q i s  q u a n t i ty  o f  p ro d u c t o r s e rv ic e  th e  consumers a re  
w i l l i n g  and a b le  to  pu rch ase ,

(2) A ssum ption fo r  th e  supply in  t h i s  f ig u re  i s :  
Supply cu rv e  i s  c o n s ta n t  fo r  every  premium le v e l .

(3) Comments : As m entioned e a r l i e r  o th e r  f a c to r s
l i k e  im proved q u a l i ty  of h e a lth  c a re  s e rv ic e , income of 
p o p u la tio n  and e t c . . .  could  in f lu e n c e  th e  amount of 
demand to  buy VHI c a rd . However because in  th e  sh o rt run 
sudden changes o f th e  above fe a tu r e s  could not 
im m ed ia te ly  a l t e r e d ,  we could  assume th a t  a l l  f a c to r s  a re  
eq u a l o r  rem ain  c o n s ta n t  over tim e. T h ere fo r, based on 
th e  above p resu m p tio n , i f  we s e le c t  th e  a p p ro p ria te
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premium w here i s  low er than  th e  p re se n t one, w h ile  a lso  
m eeting  th e  re q u ire m e n t of c o n tr ib u t in g  enough revenue to  
co v er c o s t s ,  th en  we cou ld  in c re a se  th e  demand fo r  VHI 
c a rd  in  Haiphong.

5 . 3 L o g it  M odel
L o g it a n a ly s is  p re s e n ts  a unique 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 a ry  
dependent v a r i a b le .  L o g it a n a ly s is  does not p re d ic t  j u s t  
w h eth er an ev en t o c c u rre d  o r no t (one o r zero) , bu t 
in s te a d  p r e d ic t s  th e  p r o b a b i l i ty  of an ev en t. In t h i s  
m anner, th e  dependent v a r ia b le  can be any va lue  between 
z e ro  and one. T his a ls o  means th a t  th e  p re d ic te d  value 
must be bounded to  f a l l  w ith in  th e  range o f zero  and one.

The l o g i t  model i s  based on th e  cum ulative 
l o g i s t i c  p r o b a b i l i ty  fu n c tio n  ะ

Pi =F( Y) =F( Po + PiXi) = ------------------  = --------------------------------------
า_+ e -Y i + e " <p0+pixl+p2x2+' • -PnXn>

(5.4}
where
P i p r e s e n ts  th e  p r o b a b i l i ty  th a t  a n  in d iv id u a l  w i l l  make a 

c e r t a i n  c h o ic e , g iv en  know-ledge o f X i  w ith  i  = 1 . . ท.
F i s  a cu m u la tiv e  p r o b a b i l i ty  fu n c tio n .
X i  i s  th e  i n d i v i d u a l 's  a t t r i b u t e s  which g ive  in fo rm atio n  
to  i n t e r p r e t  th e  dependent v a r ia b le s  in to  th e  l o g i t  
m odel.
Po i s  c o n s ta n t  and Pi i s  th e  c o e f f ic ie n t  o f Xi. 
e i s  e x p o n e n tia l ,  e = 2.7182

From e q u a tio n  (5 .4 ) we can re w r i te  i t  as fo llo w s ะ
( l  + e~Y) Pi = 1 (5 .4 .1)

1 " PiThen e"Y = ----------------- (5 .4.2)
Px
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Pi
and e Y = ----------------- (5.4.3)

1 - Pi

and ta k in g  lo g a r ith m s  of bo th  s id e s  o f th e  eq u a tio n  
( 5 . 4 . 3 ) ะ

Pi
Y =  I n _______

1 -  PiThus, f i n a l l y
( 5 . 4 . 4 )

Pi
I n  ---------- = Y = Po+ PiXi + p2X2 + . . . +  pnxn ( 5 . 5 )1- Pi

The dependent v a r ia b le  in  t h i s  re g re s s io n  
e q u a tio n  i s  sim ply  th e  lo g a rith m  o f th e  odds th a t  a 
p a r t i c u l a r  c h o ic e  w i l l  be made.

5 . 4  P r ic e  E l a s t i c i t y  o f  Demand
D e f in i t io n  ะ
P r i c e  e l a s t i c i t y  o f  d e m a n d  i s  d e fin ed  as th e  

r e l a t i v e  re sp o n s iv e n e s s  of q u a n ti ty  demanded to  change in  
p r i c e ,  o r  in  o th e r  words th e  p e rcen tag e  change in  
q u a n t i ty  demanded r e s u l t i n g  from a one p e rc en t change in  
p r i c e .

The c o e f f i c i e n t  o f p r ic e  e l a s t i c i t y  i s  norm ally 
d en o ted  by (ๆ), and

The fo rm u la  fo r  a rc  p r ic e  e l a s t i c i t y  of demand i s
AQ Pi + Po
AP Qi + Qo

(5. 6)

where
 ๆ i s  c o e f f i c i e n t  o f p r ic e  e l a s t i c i t y ,

px and p0 a re  2 p o in ts  of premium le v e ls  (p rice ) in  th e  
demand cu rv e ,
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Qi and Qo a re  2 l e v e ls  fo r  q u a n tity  o f VHI in su red , 
co rre sp o n d in g  w ith  Pi and p0.
AP = Pi -  Po
AQ = Qi -  Qo

T his concept i s  a lre a d y  i l l u s t r a t e d  a t  F igure
5 .1 .

U t i l i z in g  t h i s  a lg e b ra ic  form ula o f the  p r ic e  
e l a s t i c i t y  o f demand we can p re d ic t  th e  demand to  buy ’/HI 
c a rd  when premium d e c re a se s  to  any suggested  le v e l  Oelow 
th e  p re s e n t  le v e l  o f 15,000 dong. The reason  why we could 
e s t im a te  th e  number i s  because t h i s  p a r t i c u la r  form ula of 
e l a s t i c i t y  m easures th e  a rc  e l a s t i c i t y  o f demand curve 
(based on th e  assum ption th a t  o th e r th in g s  a re  c o n s ta n t ) . 
The p a r t i c u l a r  form ula i s  c a l le d  "form ula fo r  arc  p r ic e  
e l a s t i c  o f demand".

5 .5  The P ro ced u re  o f  VHI Premium A n a ly s is
The s tu d y  i s  d iv id ed  in to  8 s te p s ,  s te p  1 w i l l  

p r e s e n t  an a l t e r n a t i v e  p r e m i u m  l e v e l  which w i l l  be s e t  in  
su rv ey  q u e s tio n s  to  c o l l e c t  d a ta  fo r  running th e  l o g i t  
m odel. The c o n te n t o f  s te p  2 i s  to  c a r r y  o u t  t h e  s u r v e y  
to  c o l l e c t  d a ta  which i s  used to  run th e  lo g i t  model. 
S tep  3 p r e s e n ts  the  p ro c ess  o f s u r v e y  d a t a  a n a l y s i s . s te p  
4 comments on t h e  h y p o t h e t i c a l  s i t u a t i o n  f o r  m e m b e r s h i p  
o f  V H I  p r o g r a m  when th ey  s e l l  VHI card  w ith  a suggested  
low er premium le v e l  chosen in  s te p  1. In s te p  5, th e  
method used to  c a l c u l a t e  t h e  c o e f f i c i e n t  o f  p r i c e  
e l a s t i c i t y  w i l l  be in tro d u c e d , s te p  6 p re s e n ts  th e  way to  
f i n d  o u t  t h e  n u m b e r s  o f  i n s u r e d ,  s te p  7 w i l l  c a lc u la te  
th e  t o t a l  c o s ts  of VHI program in  Haiphong. F in a lly , s te p  
8 shows th e  d e c i s i o n  m a k i n g  p r o c e s s  to  choose th e  op tim al 
premium f o r  VHI program in  Haiphong. A ll th e  s te p s  of 
t h i s  p ro c ed u re  a re  d e sc rib e d  in  F igure 5 .3  ะ
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F ig u r e  5 . 3 :  R e s e a r c h  F r a m e w o r k

Note ะ (1) , (2) . . .  (8) a re  steps of study.
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The s tu d y  u s e s  c o l l e c t e d  d a ta  in  th e  form o f  b oth  
s e c o n d a r y  and p rim ary  d a ta . S e c o n d a r y  d a t a  can be 
o b t a in e d  from  th e  f o l lo w in g  so u r c e  ะ

(1) D ata ab ou t t h e  number o f  VHI scheme members; 
number o f  VHI p a t i e n t s ;  rev en u e  and e x p e n d itu r e  from 1990 
t o  1 9 9 5 , c o l l e c t e d  from  th e  V ietn am ese  H ea lth  In su r a n c e  
D epartm ent and th e  H e a lth  In su ra n ce  O f f ic e  o f  H aiphong.

(2) D ata on h e a lt h  s t a t u s ,  econom ic s i t u a t io n  o f  
H aiphong and V ietnam  c o l l e c t e d  from MOH o f  Vietnam  and 
th e  N a t io n a l  S t a t i s t i c s  D epartm ent o f  V ietnam .

P rim ary d a ta  can  be o b ta in e d  from c o n d u c tin g  a 
su r v e y  in  H aiphong u sed  fo r  run n in g l o g i t  m odel, r e la t e d  
t o  5 a t t r i b u t e s  o f  in t e r v ie w e e s  ะ h o u se h o ld 's  incom e; 
a g e ;  e d u c a t io n  l e v e l  c o u n te d  by th e  number o f  -years 
s t u d y in g  in  s c h o o l  and u n iv e r s i t y ;  number o f  p e r so n s  in  
f a m ily  in c lu d in g  h o u se h o ld e r , sp ou se  and d ep en d en ts; and 
r e s id e n t  a r e a  cod ed  (1) fo r  urban, (2) fo r  r u r a l .

5 . 5 . 1  S t e p  1 :  A l t e r n a t i v e  Premium
A n a ly z e  h i s t o r i c a l  d a ta  o f  VHI scheme in  Haiphong  

by su r v e y  q u e s t io n s  t o  c o l l e c t  d ata  f o r  running l o g i t  
m o d e l.

The h i s t o r i c a l  d ata  f o r  6 y e a r s  in  T ab le 5 .1  
show ed t h a t  ะ

i )  ๆ c a l c u l a t e d  b etw een  each  y e a r  and l a s t  y e a r  
v a r ie d  from  1 .7  t o  2 . I t  i s  a b i t  h ig h : t h i s  may depend  
on some f a c t o r s  b e s id e  th e  d e c r e a s in g  o f  VHI premium, 
su ch  a s  t h e  h ig h  amount o f  f o r e ig n  a id  in  1990-1992  w hich  
im p roved  t h e  r e c o g n iz a b le  l e v e l  o f  q u a l i t y  o f  h o s p i t a l  
c a r e  in  H aip h on g . A f te r  1992  ๆ rem ained s t a b le  around  
1 .7 .

i i )  For s a t i s f y i n g  2 among 3 c o n d it io n s  o f  o p tim a l  
premium ะ th e  number o f  VHI in s u r e d  in c r e a s e d  and ๆ >1:

Each y e a r  VHI premium d e c r e a se d  around 8-13%; 
th en  o v e r  6 y e a r s  from  1 9 9 0 -1 9 9 5  VHI premium d e c r e a se d  
35.5% w h i l e  m em bership  o f  VHI program in c r e a s e d  123% w ith  
ๆ = 1 .7 6 .  From 1991 t o  1995 VHI premium d ec r ea sed  29% 
w h i le  m em bersh ip  o f  VHI program in c r e a s e d  80% w ith  ๆ =“ 
1 .6 8 .
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T able 5 .1 :  H is t o r ic a l  Data on VHI A ctual Insured, Premium and
21

Year
Item

1990 1991 1992 1993 1994 1995

1 .  # o f  a c tu a l in su r e d 47 ,127 58,547 70 ,326 89,302 108,004 105 ,000-  % in c r e a s e  compare 
to  l a s t  year 0 24.23 20.12 27.0 21 .0 0-  % in c r e a s e  compare 

to  1990 0 24.43 49.22 89.5 129 123
2 . Premium ( 1990 p r i c e ) 3 

(dong) 8 ,0 0 0 7,270 6, 634 5,767 5 ,1 5 7 5 ,1 6 4-  % d e c r e a se  compare 
to  l a s t  year 0 -10. 0 -8 .  75 -1 3 .0 -10 . 6 0-  % d e c r e a se  compare 

to  1990 0 - 10.0 -13 -28 - 3 5 . 5 -3 5 .5
3 . ๆ betw een each year  

and l a s t  year 2 .2 2 1 .7 1 .7 na
4 .  T] betw een 1995 and 

each year 1 .7 6 1.68 1 .6 1 .5 na

Source : VHI O ff ic e  o f  Haiphong
a . The method to  g e t  1990 p r ic e  o f  VHI premium was p resen ted  

a t  page 29 , e x p la in e d  th e  way to  con vert th e  va lu e o f  
premium from  c u r r en t p r ic e  to  1990 p r ic e  in  item  B6 o f  
t a b le  3 .8  .

S u p p o se s  t h a t  th e  VHI program in te n d e d  to  do th e  
su r v e y  in  t h e  f a l l  o f  1995. At th a t  t im e , in  th e  sh o r t  
ru n , th e  e n v ir o n m e n ts  o f  VHI i s s u e s  in  Haiphong were n ot  
c h a n g in g , and assum e th a t  i t  i s  near th e  same th e  
en v ir o n m en t in  1 9 9 2 -1 9 9 3  a s in  a n a ly s i s  in  th e  p o in t  ( i i )  
o f  s e c t i o n  5 .1 ;  s o ,  b a se d  on th e  a n a ly s i s  ab ove, i f  th e  
VHI Program w a n ts  t o  s e t  up th e  s u g g e s te d  premium u sed  
f o r  t h e  q u e s t io n n a ir e  in  o rd er  to  c o l l e c t  a c c u r a te  su r v e y  
d a ta , w ith  ๆ > 1 , i t  may be c lo s e  t o  th e  p r e v io u s  t im e , 
f o r  exam p le  around 1 .6  -  1 .7 ;  i t  i s  b e t t e r  i f  th ey  c h o o se  
a s u g g e s te d  premium w h ich  i s  lo w er  th an  th e  c u r r e n t  
premium by ab ou t 30-35% , s i m i la r ly  w ith  h i s t o r i c a l  d ata  
l in k e d  b etw een  1995 and 1990, 1995 and 1991.

W ith th e  c u r r e n t  premium o f  1 5 ,0 0 0  dong, th e  
premium s u g g e s t e d  (lo w er  by 30-35%) i s  around 9 ,7 5 0 -  
1 0 ,5 0 0  d on g . For th e  s u r v e y 's  q u e s t io n n a ir e ,  i t  i s  more 
s u i t a b l e  t o  u se  an ev en  number, i . e .  1 0 ,0 0 0  dong, fo r  
a s k in g  w h e th e r  th e  in t e r v ie w e e  i s  w i l l i n g  and a b le  to  buy 
VHI c a r d .
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5 .5 .2  S t e p  2 :  C a rry in g  o u t th e  S u rvey
The n e x t  s t e p  i s  t o  c a r r y  out th e  su r v e y  to  

c o l l e c t  d a ta  w h ich  i s  t o  be u sed  to  run th e  l o g i t  m od el, 
in  o r d e r  t o  p r e d ic t  p r o b a b i l i t y  o f  th e  number o f  th e  
p o p u la t io n  who a r e  w i l l i n g  and a b le  t o  buy VHI card  w ith  
lo w e r  premium (s u g g e s te d  in  s t e p  1 i s  1 0 ,0 0 0  dong) than  
c u r r e n t  prem ium .

i )  S u r v e y  Q u e s t i o n  F o r m  a n d  L o w e r  P re m iu m  S u g g e s t e d

The su r v e y  q u e s t io n  form must in c lu d e  some m ajor  
f a c t o r s  w h ich  a f f e c t  demand t o  buy VHI card , such a s  a g e , 
incom e  o f  h o u se h o ld , e d u c a tio n  l e v e l  c a lc u la t e d  by number 
o f  y e a r s  go t o  s c h o o l ,  fa m i ly  s i z e  (H ousehold  and 
d e p e n d e n t ) ,  r e s i d e n t  a rea  (s e e  Appendix 1 ) .

A c c o r d in g  t o  th e  a n a ly s i s  in  s t e p  1, th e  su r v e y  
d e s ig n e r s  sh o u ld  c h o o se  a lo w er  premium su g g e s te d  1 0 ,0 0 0  
dong t o  ask  p e o p le  w h eth er  th e y  want to  buy VHI ca rd  w ith  
t h a t  premium l e v e l  o r  n o t .

i i )  S a i r p l e  S i z e  ะ
H aiphong can  be d iv id e d  in t o  4 zo n es ะ c i t y ,  

r u r a l ,  s e a - s i d e  f o r  to u r ism  and f i s h i n g  zo n e , or  s im p ly  
d iv i d e  i t  i n t o  2 z o n e s  ะ urban and r u r a l ,  d ep en d in g  on 
t h e  d e s ig n  o f  th e  s u r v e y .

For ea ch  z o n e , we can c h o o se  th e  sam ple by u s in g  th e  
fo r m u la  ะ

ท (5 .7 )

w h ere
ท i s  d e s ir e d  sam p le  s i z e  (when p o p u la t io n  > 1 0 ,0 0 0 ) .
za i s  th e  d e g r e e  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 e d  t o  be w it h in  th e  s p e c i f i e d  range ( + / - d ) . A v a lu e  
o f  z = 2 o r  z= 1 .9 6  i s  o f t e n  ch osen  s in c e  t h i s  p r o v id e s  a 
d e g r e e  o f  c o n f id e n c e  e q u a l t o  odds o f  19 to  1 . T h is  i s  
t e c h n i c a l l y  term ed  a 95% c o n f id e n c e  in t e r v a l .
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  
t h e  p o p u la t io n .  In  t h i s  c a s e ,  i t  i s  an e s t im a t io n  o f  th e  
p r o p o r t io n  o f  p e r s o n s  who w i l l  buy VHI card  i f  th e
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program  d e c r e a s e s  th e  premium from 1 5 ,0 0 0  dong to  1 0 ,0 0 0  
d o n g .

I t  i s  d i f f i c u l t  to  p r e d ic t  t h i s  p r o p o r t io n , i t  
r e l a t e s  t o  o p t im a l premium and th e  c o rr e sp o n d en t th e  VHI 
m em bership w h ich  we can n ot know now. So i f  we c h o o se  
wrong o n e , we can  n o t g e t  a p p r o p r ia te  sam ple s i z e  fo r  th e  
s u r v e y .

F i n a l l y ,  i t  i s  b e t t e r  i f  we f o l lo w  th e  th e o r y  o f  
sa m p lin g  ะ c h o o se  p = 0 .5 ,  when we can n ot e s t im a t e  or i t  
i s  n o t r e a s o n a b le  t o  e s t im a t e  p.

q = 1 -p  i s  a p e s s im i s t i c  v a lu e , i f  th e r e  i s  no 
r e a s o n a b le  v a lu e ,  or  can n ot e s t im a te  th e  v a lu e  o f  ? th en  
we u se  50% (p = 0 . 5 ) ,  so  q = 0 .5 .  T h is m axim izes th e  
e x p e c te d  v a r ia n c e  (pq = 0 .2 5 )  and e n s u r e s  th e  sam ple i s  
la r g e  enough  f o r  t h e  p u rp o se .

d i s  d e g r e e  o f  accu racy  r e q u ir e d . T h is i s  th e  
maximum e r r o r  f o r  t h e  sam p le. T h is i s  th e  l a r g e s t  
a c c e p t a b le  p e r c e n ta g e  o f  d i f f e r e n c e  b etw een  th e  e s t im a te d  
v a lu e  from  th e  sam p le  and th e  tr u e  p o p u la t io n  v a lu e .  
H ere, th e  d e g r e e  o f  a c c u r a c y  r e q u ir e d  i s  5% .

(1) I f  we c h o o se  t h e  d eg ree  o f  c o n f id e n c e  z = 1 .9 6  ะ 
(1 . 9 6 ) 2 . ( 0 . 5 ) . ( 0 .5 )

ท = ---------------------------------------- = 385 f o r  each zone
( 0 .0 5 ) 2

(2) I f  we c h o o se  z = 2 , f o l lo w in g  th e  form ula (3) 
a b o v e , th e  d e s i r e d  sam p le  s i z e  ท = 400 i s  c a lc u la t e d  fo r  
ea ch  z o n e .

From t h e  r e s u l t s  o f  th e  su r v e y , we can sum th e  
d a ta  i n t o  a summary t a b le  in  ord er  to  u se  i t  to  run th e  
l o g i t  m odel by co m p u ter .

( 3 ) Stannary D a ta
S u rv ey  d a ta  can  be s e t  in t o  th e  summary t a b le ,  

and k eyed  r ig h t  away in t o  th e  L otus 123 sp r e a d s h e e t  to  
p r e p a r e  f o r  ru n n in g  l o g i t  m odel.
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T a b le  5 .2  ะ Summary T a b le  Form o f  S u r v e y 'ร R e su lt  fo r  
R unning L o g it  Model

Premium
I n t e r v ie w 1 0 ,0 0 0 Incom e Age E d u cation Fam ily L o c a tio n
Num bering b u y : (1) (dong) (year) s iz e * u r b a n :(1)

n o t ะ (0) r u r a l : (2)
Y INC AGE EDU FAMS LOCA

1 0 5 0 0 ,0 0 0 38 9 6 0
2 1 7 0 0 ,0 0 0 54 12 4 1
3 1 1 ,0 0 0 ,0 0 0 40 16 4 1
4 0 6 0 0 ,0 0 0 45 6 5 0
5 1 1 , 5 0 0 ,0 0 0 50 9 3 0
6 0 8 0 0 ,0 0 0 42 9 4 1
7 0 5 0 0 ,0 0 0 20 12 2 1
8 1 9 0 0 ,0 0 0 65 6 5 0
9 1 8 0 0 ,0 0 0 49 9 4 0

• • • • • • •

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

5 . 5 . 3  S t e p  3 :  S u r v e y 's  Data A n a ly s is
U se t h e  su r v e y  d a ta  t o  run th e  l o g i t  m odel f o r  

f in d in g  t h e  r e g r e s s i o n  Y r e la t e d  to  p r o b a b i l i t y  (P i) o f  
p o p u la t io n  who a r e  w i l l i n g  and a b le  t o  buy VHI card  w ith  
t h e  lo w e r  premium s u g g e s te d  (1 0 ,0 0 0  dong) ( P i ) .

i )  C o m p u t e  t h e  L o g a r i t h m  O d d  R a t i o  y

R unning th e  e s t im a t e d  l o g i t  model by u s in g  th e  
su r v e y  d a ta  c o l l e c t e d  in  th e  s t e p  2 , th e  com puter w i l l  
com pute t h e  lo g a r ith m  odds r a t io  Y, which i s  a l s o  th e  
r e g r e s s i o n  o f  i n d i v i d u a l ' s  a t t r i b u t e s  Xi, w h ich  g iv e  
in f o r m a t io n  t o  i n t e r p r e t  th e  d ep en d en t v a r ia b le s  in  th e  
l o g i t  m o d e l.

P i
Y = In_________  = po+ P lIN C  + p2AGE + p3EDU + p4FAMS + p5L0CA

1 -  P i
(5 .8 )

Where ะ
Po i s  c o n s t a n t
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Pif p2 / P3 f P4 เ P5  a r e  th e  c o e f f i c i e n t s  o f  in d ep en d en t  
v a r ia b l e s  INC, AGE, EDU, FAMS, LOCA r e s p e c t i v e l y .
INC i s  in com e v a r ia b le  o f  h o u seh o ld .
AGE i s  a g e  v a r ia b l e  o f  h o u se h o ld e r .
EDU i s  e d u c a t io n  l e v e l  v a r ia b le  o f  h o u se h o ld e r  co u n ted  by 
t h e  y e a r s  s t u d y in g  in  s c h o o l and U n iv e r s i t y .
FAMS i s  f a m i ly  s i z e  v a r ia b le ,  in c lu d e d  h o u se h o ld e r ,  
husband o r  w i f e  and h i s  or  her d ep en d en t.
LOCA i s  r e s id e n t  lo c a t io n  b in a ry  v a r ia b le  o f household, 
w ith  (1) u rb an , (0) r u r a l .

i i )  T e s t  f o r  S i g n i f i c a n c e  o f  E a c h  V a r i a b l e

For t h e  l o g i t  m odel a n a ly s i s  we can  t e s t  th e  
h y p o t h e s is  t h a t  a c o e f f i c i e n t  i s  d i f f e r e n t  from z er o  by 
u s in g  th e  t  v a l u e  t o  a s s e s s  th e  s i g n i f i c a n c e  o f  each  
c o e f f i c i e n t ,  w it h  ะ

Ho ะ Pi = 0
Hi ; p i *  0 i  = 1 , 2 . . .  5 .

The m eaning o f  t h i s  t e s t  i s  i f  th e  n u l l  
h y p o t h e s is  Ho i s  t r u e ,  th e  c o rr e sp o n d in g  in d ep en d en t  
v a r ia b l e  i s  n o t  r e l a t e d  t o  r e g r e s s io n  Y, and i t s  v a lu e  i s  
u s e l e s s ;  in  t h e  o p p o s i t e  c a se  when a l t e r n a t i v e  Hi i s  t r u e ,  
we can  c o n c lu d e  t h a t  t h e r e  i s  a r e la t i o n s h ip  b etw een  th a t  
v a r ia b le  and r e g r e s s i o n  Y.

C onduct a tw o -s id e d  t e s t  w ith  s i g n i f i c a n c e  a  = 
0 .0 5  and a t  l e a s t  400 d e g r e e s  o f  freedom  , th e  c r i t i c a l  
v a lu e  t  t a b l e  = ± 1 .9 6 .
R e je c t  H o ,  i f  t h e  c o m p u t e d  t  v a l u e  f o r  e a c h  c o e f f i c i e n t  
I tl > 1 .9 6 ,
A ccep t H o  i f  - 1 .9 6  < t  t e s t  f o r  e a c h  c o e f f i c i e n t  < 1 .9 6

A f t e r  t h i s  p r o c e s s ,  we can c e r t i f y  th e  form o f  
th e  r e g r e s s i o n  Y.
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5 .5 .4  S t e p  4 :  H y p o th e t ic a l  S i tu a t io n  f o r  M em bership  
(Qi) o f  VHI Program when They S e l l  VHI Card w ith  Lower 
Premium S u g g e s te d  1 0 ,0 0 0  dong (p1)

i )  C a l c u l a t e  t h e  V a l u e  o f  R e g r e s s i o n  Y

A f t e r  e s t im a t in g  th e  l o g i t  m odel by d ata  
c o l l e c t e d  from  su r v e y , we can g e t  tn e  form o f  r e g r e s s io n
Y, w ith  c o e f f i c i e n t  P i,  p 2 , p 3 , p 4, p 5 , c o n s ta n t  Po
com puted  by com p u ter .
Y = po + PlINC + p2AGE+ p3EDU + p4FAMS+ p5LOCA (5 .8 )

(1) D epen d in g on th e  p u rp ose  o f  a n a l y s i s ,  a l o t  o f  
v a lu e s  o f  Y can b e  c a lc u la t e d  from d i f f e r e n t  v a lu e s  
s u g g e s t e d  f o r  v a r ia b l e s  INC, AGE, EDU, FAME, LOCA, b ased  
on t h e  s e c o n d a r y  d a ta  or su rv ey  d a ta  about in com e, age , 
e d u c a t io n ,  f a m ily  s i z e  and r e s id e n t  lo c a t io n  o f  p e o p le  
who a r e  t h e  t a r g e t  p o p u la t io n  o f  VHI program in  H aiphong, 
c l a s s i f i e d  f i r s t l y  f o l lo w in g  a c e r t a in  c r i t e r i o n  among 5 
c r i t e r i a  r e p r e s e n t e d  by 5 v a r ia b le s ;  th en  by each  o th e r  
c r i t e r i o n  f o r  th e  n e x t  s t e p s .

Some h y p o th e t i c a l  s i t u a t i o n s  ะ
a . P u rp o se  o f  a n a l y s i s  i s  t o  p r e d ic t  th e  p r o b a b i l i t y  

o f  b u y in g  VHI ca rd  among d i f f e r e n t  p o p u la t io n  groups  
c l a s s i f i e d  by r e s id e n t  lo c a t io n  and incom e.

The way t o  do t h i s  i s  to  d iv id e  th e  VHI t a r g e t  
p o p u la t io n  i n t o  two m ain groups ะ Urban and r u r a l  (based  
on t h e  r e s id e n t  l o c a t i o n  c r i t e r i o n ) ,  a f t e r  th a t  urban 
t a r g e t  p o p u la t io n  sh o u ld  be d iv id e d  in t o  t h r e e  groups ะ 
H igh , a v e ra g e  and lo w  in com e, among them, ea ch  o f  th r e e  
g r o u p s  g e t  t h e  d i f f e r e n t  av era g e  in d ic e s  o f  incom e, age 
an e d u c a t io n  l e v e l .  U sin g  th o s e  in d ic e s  in  r e g r e s s io n  Y, 
we can  e s t im a t e  th e  d i f f e r e n t  v a lu e s  o f  Y f o r  ea ch  group.

b . The p u rp o se  o f  a n a ly s i s  i s  t o  p r e d ic t  th e  
p r o b a b i l i t y  o f  b u y in g  VHI card  among th e  p o p u la t io n  
c l a s s i f i e d  by incom e l e v e l s .

The way t o  do ะ t a r g e t  p o p u la t io n  can be d iv id e d  
f i r s t l y  i n t o  t h r e e  g ro u p s (h ig h , average  and low  incom e 
b a se d  on in com e c r i t e r i o n ) , a f t e r  t h a t ,  each  incom e group  
can  be in d e x e d  by th e  d i f f e r e n t  v a lu e s  o f  a g e , e d u c a tio n  
l e v e l ,  f a m ily  s i z e  and r e s id e n t  lo c a t io n .  By in c lu d in g
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t h o s e  i n d i c e s  i n t o  r e g r e s s io n  Y, we can e s t im a te  th e  
d i f f e r e n t  v a lu e s  o f  Y f o r  each grou p .

c .  The p u r p o se  o f  a n a ly s i s  i s  t o  p r e d ic t  th e  
p r o b a b i l i t y  o f  b u y in g  VHI ca rd  among th e  p o p u la t io n  
c l a s s i f i e d  by a g e  g r o u p .

The way t o  do t h i s  i s  t o  d iv id e  th e  t a r g e t  
p o p u la t io n  i n t o  some grou p s b ased  on th e  age  c r i t e r i o n ,  
f o r  exam p le  under 30 y e a r s  o ld ,  from 3 1 -4 0  y e a r s  o ld ,  
from  4 1 -5 0  y e a r s  o ld ,  from 51 -6 0  y e a r s  o ld ,  o v e r  61 y e a r s  
o l d .  A f t e r  t h a t ,  e a ch  group can be in d ex ed  a c co rd in g  to  
th e  d i f f e r e n t  v a lu e s  o f  incom e, e d u c a tio n  l e v e l ,  fa m ily  
s i z e ,  and r e s id e n t  l o c a t i o n .  By in c lu d in g  th o s e  in d ic e s  
in  r e g r e s s i o n  Y, we can  e s t im a te  th e  d i f f e r e n t  v a lu e s  o f
Y f o r  e a c h  g r o u p .

In  summary, d ep en d in g  on th e  p u rp ose  o f  a n a ly s i s ,  
th e  program  ca n  d e c id e  what c r i t e r i o n  w i l l  be used  to  
c l a s s i f y  t h e  VHI t a r g e t  p o p u la t io n  in t o  c e r t a in  d i f f e r e n t  
g r o u p s , in  o r d e r  t o  p r e d ic t  th e  p r o b a b i l i t y  to  buy VHI 
c a r d  o f  e a c h  grou p  c l a s s i f i e d  by d i f f e r e n t  ran k s among 5 
in d e p e n d e n t  v a r ia b l e s  o f  r e g r e s s io n  Y.

(2) F i n a l l y ,  a g e n e r a l  way t o  c a l c u la t e  th e  v a lu e  o f
Y i s  u s in g  t h e  mean o f  a l l  v a r ia b le s  o f  th e  sam ple coming 
from  t h e  su r v e y  and com puted by l o g i t  m od el, where th e  
maximum e r r o r  f o r  sa m p le  i s  0 .0 5  (95% c o n f id e n c e ) .

i i )  P r e d i c t  t h e  P r o b a b i l i t y  ( P i )  f o r  B u y i n g  V H I  C a r d  

a m o n g  T a r g e t  P o p u l a t i o n  i n  H a ip h o n g

A f t e r  c a l c u l a t i n g  th e  v a lu e  o f  Y, a n t i-L o g e f o r  
two s i d e s  o f  e q u a t io n  (5 .8 )  ะ

Pi
Ln ---------- = Y = po + PlINC +P 2 AGE + p 3EDU + P<jFAMS+ psLOCA

1 - Pi
we can  be r e w r i t e  i t  by th e  e q u a tio n  ะ

Pi
------------ = a n t i- L o g e (Y) (5 .9 )

1 -  Pi
From e q u a t io n  (5 .9 )  we can g e t  th e  v a lu e  th a t  

p r o b a b i l i t y  P i l a y  b etw een  0 and 1, f o r  u s in g  in  th e  s te p  
( i i i )  b e lo w .
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i i i )  P r e d i c t  M e m b e r s h ip  ( Q i )  o f  V H I  P r o g r a m  w h e n  T h e y  

S e l l  V H I  C a r d  w h e n  t h e  L o w e r  P re m iu m  S u g g e s t e d  i s  1 0 , 0 0 0  

d o n g  ( P i )

A f t e r  g e t t i n g  th e  p r o b a b i l i t y  (P i) o f  t a r g e t  
p o p u la t io n  f o r  b u y in g  VHI ca rd  w ith  lo w er  premium (1 0 ,0 0 0  
d o n g ) , we u se  th e  v a lu e  o f  p r o b a b i l i t y  Pi m u l t ip l i e d  (x) 
by t a r g e t  p o p u la t io n  o f  VHI Program, we can p r e d ic t  
m em bersh ip  o f  VHI program  when th e y  s e l l  VHI card  w ith  
premium o f  1 0 ,0 0 0  d on g .

Qi = P i X 1 ,0 6 0 ,0 0 0  p e o p le  = p r e d ic te d  m em bership o f  VHI 
Program .

5 . 5 . 5  S t e p  5 :  C a lc u la te  th e  C o e f f i c i e n t  o f  P r ic e
E l a s t i c i t y

We u se  th e  c o n c e p t  o f  p r ic e  e l a s t i c i t y  o f  demand 
t o  c a l c u l a t e  th e  c o e f f i c i e n t  o f  p r ic e  e l a s t i c i t y  (ๆ) 
b etw een  two p o in t s  on th e  demand cu rve  c o r r e sp o n d in g  w ith  
t h e  c u r r e n t  premium o f  1 5 ,0 0 0  dong (P0) ,  c o r r e sp o n d in g  
c u r r e n t  VHI in s u r e d  i s  1 0 5 ,0 0 0  (Qo) and th e  lo w er  premium 
s u g g e s t e d  i s  1 0 ,0 0 0  dong (P i) w ith  th e  p r e d ic t e d  number 
o f  p e o p le  who a r e  w i l l i n g  and a b le  to  buy VHI ca rd  a t  
t h a t  premium (Qi) c a l c u la t e d  in  th e  p o in t  ( i i i )  s e c t io n
5 . 5 . 4 .  A f t e r  p r e d ic t in g  th e  membership o f  VHI Program  
when t h e y  s e l l  VHI lo w e r  su g g e s te d  premium o f  1 0 ,0 0 0  
d on g, we can  u se  c o n c e p t  o f  p r ic e  e l a s t i c i t y  o f  demand
t o  c a l c u l a t e  th e  c o e f f i c i e n t  o f  p r ic e  e l a s t i c i t y  (ฦ) 
b etw een  tw o p o in t s  o f  demand cu rve  c o rr e sp o n d in g  w ith  th e  
c u r r e n t  premium Po = 15 , 000 dong, Pi = 1 0 ,0 0 0  dong and Qo 
= 1 0 5 ,0 0 0  p e r s o n , Qi = c e r t a in  v a lu e  was c a lc u la t e d  in  
t h e  p o in t  ( i i i )  s e c t i o n  5 . 5 . 4 .
F ig u r e  5 .4  ะ C a l c u l a t e  C o e f f i c i e n t  o f  P r ic e  E l a s t i c i t y  ๆ

Qo Qi Q u a n t i ty  o f  VHI
1 0 5 ,0 0 0  M em bership
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From o r i g i n  o f  form u la  (5 .6 )  ะ

Qi " Qo Pi + Po
Pi -  Pq Qi + Qo

we can  u s in g  i t  t o  c a l c u l a t e  th e  c o e f f i c i e n t  o f  P r ic e  
e l a s t i c i t y  T|

(QI -  1 0 5 ,0 0 0 )  (1 0 ,0 0 0  + 1 5 ,0 0 0 )

^  ( 1 0 ,0 0 0  -  1 5 ,0 0 0 )  (QI + 1 0 5 ,0 0 0 )

w here

Qi was p r e d i c t e d  in  t h e  p o in t  ( i i i )  s e c t io n  5 .5 .4 ;  Pi =
1 0 .0 0 0  d on g; Qo = 1 0 5 ,0 0 0  p erso n  and Po = 1 5 ,0 0 0  dong.

5 .5 .6  S t e p  6 :  F in d  o u t  th e  Numbers o f  In s u r e d
P r e d ic t  c o r r e sp o n d in g  Qi when P i d e c r e a s e s  and 

v a r i e s  from  1 5 ,0 0 0  dong to  th e  lo w er  premium su g g e s te d  i s
1 0 .0 0 0  dong by u s in g  th e  c o n cep t o f  p r ic e  e l a s t i c i t y  o f  
demand w it h  fo rm u la  ( 5 .6 )  ab ove.

A f t e r  c a l c u l a t i n g  th e  v a lu e  o f  ๆ , we can r e w r ite  
t h e  e q u a t io n  ( 5 .6 )  t o  a s  f o l lo w s  ะ

Qi -  1 0 5 ,0 0 0  P i + 1 5 ,0 0 0
P i -  1 5 ,0 0 0  Qi + 1 0 5 ,0 0 0

t o  p r e d ic t  c o r r e s p o n d in g  Q i, when P i d e c r e a s e s  and v a r ie s  
from  1 5 ,0 0 0  dong t o  t h e  lo w er  premium 1 0 ,0 0 0  dong was 
s u g g e s te d  in  s t e p  1 .
w here
Qo = 1 0 5 ,0 0 0  i s  c u r r e n t  number o f  VHI in s u r e d  w hich
c o r r e s p o n d s  w it h  c u r r e n t  premium Po o f  1 5 ,0 0 0  dong.
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P i a r e  d i f f e r e n t  v a lu e s  o f  VHI premium when i t  d e c r e a s e s  
and v a r i e s  from  1 5 ,0 0 0  dong t o  1 0 ,0 0 0  dong a lo n g  th e  
demand c u r v e .
Q i a r e  t h e  numbers o f  p r e d ic t e d  p e o p le  who w i l l  be and 
a b le  t o  buy VHI c a r d  in  H aiphong, c o r r e sp o n d in g ly  w ith  
e a ch  v a lu e  o f  P i  when i t  d e c r e a s e s  and v a r ie s  from 1 5 ,0 0 0  
dong t o  1 0 ,0 0 0  dong a lo n g  demand c u r v e .

The p r o c e s s  o f  t h i s  s t e p  can be d e p ic te d  by 
F ig u r e  5 .5  b e lo w  ะ

F ig u r e  5 .5  ะ P r e d i c t  C o r r e s p o n d in g  Q i when P i  D e c r e a s e s  and  
V a r i e s  fro m  1 5 ,0 0 0  dong t o  1 0 ,0 0 0  a lo n g  Demand C u r v e .

Prem ium

Po = 1 5 ,000  

■
p3
p4
p5

Pi = 1 0 , 0 0 0

Qo- • Q2 Q3 Q4 Qs .......................  Qi
1 0 5 ,0 0 0

In  f a c t ,  u n l im ite d  numbers o f  Qi can be p r e d ic te d  
when P i  d e c r e a s e s  and v a r ie s  a lo n g  th e  demand c u r v e  
w h ich  i s  u se d  in  s t e p  8 fo r  c h o o s in g  th e  o p tim a l premium  
o f  VHI Program in  H aiphong.

5 .5 .7  S t e p  7 :  C a lc u la te  th e  C urren t C osts o f  VHI
Program  in  H aiphong

T o ta l  c u r r e n t  c o s t  o f  VHI program in  Haiphong 
in c lu d e s  tw o p o r t io n s  ะ
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i )  H o s p i t a l  c o s t  f o r  V H I's p a t ie n t  (HC) .
i i )  VHI A d m in is t r a t iv e  c o s t  (AC).

C u rre n t h o s p i t a l  c o s t  f o r  VHI p a t i e n t s  (HC) can  
b e com puted  b y  th e  fo rm u la  ะ

m
HC = ร ^ ^  [ £ w c hijg + S u c hij r  + E s c hijv ]  (5 . 9 )

w here
h ะ i s  number o f  h o s p i t a l s ,  w hich  s t a r t  from 1 to  z where  
z = 23
i  ะ i s  number o f  VHI p a t i e n t s ,  i  = 1 . . . ท
j ะ i s  number o f  d ep a rtm en ts  w ith in  each  h o s p i t a l ,  w hich  
s t a r t  from  1 t o  m w h ere m i s  t o t a l  number o f  d ep a rtm en ts.
wc ะ i s  t h e  m on eta ry  term  o f  a llo w a n c e  fo r  p h y s ic ia n s  and 
h e a l t h  s t a f f  o f  h o s p i t a l ,  c a lc u la t e d  by norm al u n it  and 
th e  t im e  t h e y  to o k  t o  ta k e  c a r e  VHI p a t i e n t s .
g ะ i s  t h e  ty p e  o f  p e r s o n n e l (d o c to r , n u r s e . . . )  g = l . . . t
uc ะ i s  t h e  m on eta ry  term  o f  m e d ica l su p p ly  f o r  VHI 
p a t i e n t s ,  a c c o u n te d  by normal u n i t ,  f o l lo w in g  th e  
r e g u l a t io n  o f  VHI program  about th e  s t y l e  o f  su p p ly , such  
a s  d i a g n o s i s ,  d ru g , b lo o d  t r a n s f u s io n ,  x - r a y .
r  ะ i s  t h e  number o f  m e d ic a l s u p p l ie s  ; r = 1 . . . น
SC ะ i s  t h e  m on eta ry  term  o f  su p p o r tin g  f a c i l i t y  fo r  VHI 
p a t i e n t s .
V ะ i s  t h e  n u m b e r  o f  s u p p o r t i n g  f a c i l i t i e s ;  V =  1 . . . W

T h is  k in d  o f  d a ta  i s  c o l l e c t e d  from th e  h o s p i t a l s  
who s ig n  t h e  c o n t r a c t  f o r  h e a lth  c a r e  s e r v ic e  su p p ly in g  
th e  VHI O f f i c e ,  w ith  th e  c h eck in g  and s u p e r v is in g  by VHI 
o f f i c e r s  who a r e  a ssem b led  a t  each  h o s p i t a l  m entioned  
a b o v e .

A d m i n i s t r a t i v e  c o s t  o f  VHI program  (AC) acco u n ted  
d i r e c t l y  by VHI o f f i c e  o f  H aiphong, i t  can be com puted by 
u s in g  t h e  fo r m u la  a s  f o l lo w s  ะ
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๖
A C - I  [

c  k
^ADqx + X mAcx + 
q = l t - 1

SsApX ]
P = 1

( 5 .1 0 )

w h ere
X ะ i s  th e  number o f  o f f i c e s  and a g e n c ie s  o f  VHI program, 
w h ich  s t a r t  from  1 t o  b w here b i s  t o t a l  number o f  
o f f i c e s  and a g e n c ie s .
AD ะ i s  th e  m on eta ry  term  o f  a d m in is t r a t iv e  e x p e n d itu r e  
o f  e a ch  o f f i c e  or  a g e n c y .
q ะ i s  th e  ty p e  o f  a d m in is t r a t iv e  e x p e n d itu r e ;  q = 1 
c .
MA : i s  t h e  m on eta ry  term  o f  m ain ten an ce  e x p e n d itu r e  o f  
e a ch  o f f i c e  o r  a g e n c y .
t  i s  ty p e  o f  m a in te n a n c e  e x p e n d itu r e ;  t  = l . . . k .
SA ะ i s  t h e  m on eta ry  term  o f  s a la r y  o f  VHI s t a f f  o f  each  
o f f i c e  o r  a g e n c y .
p i s  t h e  l e v e l  o f  s a la r y ;  p = 1 . . .  e .

i s  :
S o , t o t a l  c o s t  (TC) o f  VHI program in  Haiphong 

TC = HC + AC
I t  i s  on e  o f  th e  f a c t o r s  u sed  in  s t e p  8 t o  c h o o se  

t h e  o p t im a l premium f o r  VHI Program in  H aiphong.

5 . 5 . 8  S tep  8 : D e c i s i o n  M a k i n g  f o r  C h o o s i n g  t h e
O p t i m a l  P r e m i u m  f o r  V H I  P r o g r a m  i n  H a i p h o n g

i )  T h e  A s s u m p t i o n

(1) In  t h e  s h o r t  ru n , when VHI program s e l l s  VHI card  
w it h  lo w e r  premium l e v e l s  Pi < p0,
w h ere
p0 i s  c u r r e n t  premium 1 5 ,0 0 0  dong a t  1995 p r ic e ,
Pi a r e  d i f f e r e n t  l e v e l s  o f  VHI premium when i t  d e c r e a s e s  
and v a r i e s  a lo n g  demand cu rve  from c u r r e n t  premium l e v e l
1 5 ,0 0 0  dong (Po) t o  premium l e v e l  1 0 ,0 0 0  dong su g g e s te d  in  
s t e p  1,
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Some s i t u a t i o n s  w i l l  o ccu r  ะ
Number o f  m em bership o f  VHI program w i l l  in c r e a s e  

from  Qo t o  Qi, i t  may le a d  t o  in c r e a s e d  number o f  VHI 
p a t i e n t s ,  from  PAo t o  PAi, th en  i t  may in c r e a s e  th e  t o t a l  
c o s t  o f  VHI Program from  TCo t o  TCi.
w h ere
Qo i s  t h e  c u r r e n t  m em bership o f  VHI program,
Qi i s  th e  h y p o t h e t ic a l  number o f  VHI membership  
c o r r e s p o n d in g  w ith  e a c h  P i .
PAo i s  th e  c u r r e n t  number o f  VHI p a t ie n t s  in  Haiphong a t  
t h e  end  o f  t h e  1 9 9 5 .
PAi i s  t h e  number o f  VHI p a t i e n t s  c o rr e sp o n d in g  w ith  each  
e q u i l ib r iu m  p o in t  Pi,Q i.
TCo i s  t o t a l  c u r r e n t  c o s t .
TCi i s  h y p o t h e t i c a l  t o t a l  c o s t  c o rr e sp o n d in g  w ith  each  
e q u i l ib r iu m  p o in t  Pi,Q i.

(2) R e fe r  t h e  h i s t o r i c a l  d a ta  o f  VHI i s s u e  in  
H aiphong ( s e e  T a b le  5 . 3 ) ,  we assum e th a t  ะ

a .  In  t h e  s h o r t  run , i f  we ap p ly  th e  lo w er  premium  
(P i<  Po), t h a t  i n c r e a s e s  th e  number o f  membership (Q i > 

Qo) o f  VHI program , w it h  r a t i o  Q i/  Qo = a i ะ
The maximum in c r e a s e d  number o f  VHI p a t i e n t s  (PAi) 

i s  n o t  h ig h e r  th a n  R a t io  oti
( maximum PAi/ PAo = a i and PAi = PAo * a i )

b . H e a lth  c a r e  s e r v i c e s  a r e  su p p lie d  e q u a l ly  f o r  
e v e r y  l e v e l  o f  premium and f o r  th e  same k in d  o f  p a t ie n t  
(w ith  t h e  same d i s e a s e  and l e v e l  o f  i l l n e s s ) ,  th a t  means 
a v e ra g e  c o s t  f o r  one VHI p a t i e n t  (AVC) i s  c o n s ta n t  in  th e  
s h o r t  run when th e  premium d e c r e a s e s  and t h e  number o f  
VHI p a t i e n t s  i n c r e a s e .

c .  As th e  r e s u l t  o f  a ssu m p tio n s  (1) and ( 2 ) ,  a t  
e v e r y  premium P i<  Po ะ
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M a x i m u m  I n c r e a s i n g  o f  t o t a l  c o s t  o f  V H I  p r o g r a m  
i n  H a i p h o n g  i s  n o t  h i g h e r  t h a n  r a t i o  a i  ( m a x i m u m  T C i / T C 0  _ 
a ± )

Because
maximum TCi = AVC * PAi = AVC * (PAo * <Xi) = TCo * oti 
so  maximum TCi = TCo * (Xi

T a b le  5 .3  b e lo w  p r e s e n t s  some h i s t o r i c a l  d a ta  to  
d e s c r ib e  t h e  r e f e r r in g  in fo r m a tio n  used  t o  make th e  
a s su m p tio n s  a s  a b o v e .

T a b le  5 . 3 ะ H i s t o r i c a l  D a ta  ๐ท VHI A c t u a l l y  I n s u r e d ,  Number o f  
A c t u a l  P a t i e n t s  and I n c r e a s in g  P e r c e n t a g e s .

I t e m
Y ear 1990 1991 199 2 1993 1994 1995

1 . # o f  a c t u a l  i n s u r e d 4 7 ,1 2 7 5 8 ,5 4 7 7 0 ,3 2 6 8 9 ,3 0 2 1 0 8 ,0 0 4 1 0 5 ,0 0 0- % i n c r e a s e  co m p a re
t o  l a s t  y e a r 0 2 4 . 2 3 2 0 . 1 2 2 7 . 0 2 1 . 0 - 2 . 8- % i n c r e a s e  co m p a red

t o  1 9 9 0 0 2 4 . 4 3 4 9 .2 2 8 9 . 5 129 123
2 . # o f  a c t u a l  VHI

p a t i e n t 2 ,8 7 0 3 ,4 6 6 4 ,1 2 6 4 ,5 0 0 4 ,8 9 0 4 ,6 0 0- % i n c r e a s e  co m p a red
t o  l a s t  y e a r 0 2 0 .  77 1 9 .0 4 9 .  05 8 . 7 - 6 . 0- % i n c r e a s e  co m p a red

t o  1 9 9 0 0 20.  77 43. 76 56.  8 7 0 .3 8 6 0 .2 8

S o u r c e  ะ VHI o f f i c e  o f  H a ip h o n g
Comments ะ
For a l l  t h e  c a s e s ,  even  com paring each  y e a r  w ith  

t h e  l a s t  y e a r  o r  com p arin g  each  y e a r  w ith  th e  y e a r  1990, 
t h e  in c r e a s in g  p e r c e n ta g e  o f  th e  VHI p a t ie n t s  i s  a lw ays  
lo w e r  th a n  in c r e a s in g  p e r c e n t  o f  VHI in s u r e d  p e r s o n s .  
That m eans PAi/ PAo i s  a lw ays sm a lle r  (<) th an  r a t i o  Q i/ 
Qo = a i .  The a u th o r  r e f e r s  t h i s  comment to  make a ssu m p tion  
(1) t h a t  maximum PAi/ PAo = Oi.
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i i )  C h o o s e  t h e  O p t i m a l  P r e m iu m  f o r  V H I  P r o g r a m  i n  
H a i p h o n g

B ased  ๐ท t h e  method d e s c r ib e d  in  th e  s t e p  6, 
s t e p  7 , and " th e  A ssum ption"  d e s c r ib e d  in  th e  p o in t  ( i )  
o f  s e c t i o n  5 . 5 . 8 ,  we can c a l c u la t e  th e  in d ic e s  o f  
m em bership  Q i,* R a tio  Q i/Q o  = Oj.; t o t a l  rev en u e  = Qi-Pj.; 
maximum c o s t  TCi = TCo. oti; s u r p lu s  or d e f i c i t  f u n d . . .  
c o r r e s p o n d in g  w ith  many l e v e l s  o f  premium when i t  
d e c r e a s e s  and v a r i e s  from 1 5 ,0 0 0  dong t o  1 0 ,0 0 0  dong. 
S e t t i n g  t h e  r e s u l t s  in t o  th e  form  o f  T ab le  5 . 4  and 
com p arin g  them  w ith  " C r ite r ia  o f  O ptim al Premium f o r  VHI 
program  i n  H aiphong" d e s c r ib e d  in  th e  s e c t i o n  5 .1  , we
can  c h o o s e  t h e  o p t im a l premium f o r  VHI Program in  
H aiphong in  term  o f  1995  p r ic e  ( t a b le  5 . 4 ) .

T a b le  5 .4 :  The Form t o  Choose th e  Optimal Premium fo r  VHI
Program

P rem ium  P i  
(1 9 9 5  p r i c e )

In d e x

1 5 ,0 0 0 a
(d on g) (d on g) (d on g) (dong)

1 0 ,0 0 0
(d o n g )

1 .  #  o f  p r e d i c t e d  
m e m b e r sh ip  Q i

2 .  T o t a l  r e v e n u e  = Q i .P i
( m i l l i o n  d o n g )

1 0 5 ,0 0 0 b
1 ,5 7 5

3 .  R a t io  Q i /  Qo =  cti
4 .  Maximum c o s t

TCi =  TCo + « 1
5 .  S u r p lu s  o r  d e f i c i t

( m i l l i o n  d o n g )
6 .  C e r t i f i e d  o p t im a l  
prem ium  o f  VHI p ro g ra m

1
1 ,3 3 0
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a ะ T he e x i s t i n g  p rem iu m , 
b  ะ T h e e x i s t i n g  m e m b e r sh ip .

Compared t o  th e  c r i t e r i a  o f  th e  O ptim al premium 
f o r  VHI program  in  H aiphong, T ab le 5 .4  can shows th e  
premium l e v e l  w h ich  s a t i s f i e s  a l l  o f  i t s  r eq u irem en ts  ะ 
R evenue e q u a l  t o  maximum c o s t s  p r e d ic t e d , w ith  su r p lu s  
e q u a l t o  0 ; in c r e a s e d  membership o f  VHI program by 
d e c r e a s in g  premium from  1 5 ,0 0 0  to  c e r t a in  lo w er  premium 
l e v e l  w it h  ๆ > 1 .
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above
We can c o n v e rt th e  

to  th e  1996 p r i c e  by th e op tim al premium p re d ic te d  
form ula as fo llo w s ะ

0^1996  =  0^1995 + (1 + r )
w here
OP 1996 i s
OP 1995 i s

o p tim a l premium a t  1996 p r ic e , 
o p tim a l premium a t  1995 p r ic e .

(5.11)

r  i s  th e  e s t im a te d  i n f l a t i o n  r a te  in  1996 compared to  
1995, o r  e s t im a te d  in c re a se d  p e rcen tag e  o f p r ic e  index in  
1996 com paring to  1995.
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