CHAPTER 6

SURVEY RESULT: A NUMERICAL EXAMPLE
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6.1 Analyze the Historical Data and Behavior of

Population to Select the Item for Survey' Question
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6.2 Carry out the Survey to Collect Data for Running
Logit Model

The surve n}estlon form Wﬁs described in detail
at chap&(er fS e the author emphasizes to present some
more tas operating the survey guestlons



6.2.1 The Survey' Data Collection
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6.2.2 Sample Size
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. For random coIIecyon dthe resident location of
interviewees were 98 in urban and 102 in rural areas.

6.2.3 Summary of Survey Data

Fﬁtly summa survey data were set a
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mar eyed Into the computer usm fotu
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regressmn Y
Y = Po+ PiINC+ p2AGE + p3EDU + PaFAMG+ PsLOCA (5.8)
where

INC is income variable of household.

AGE is age variable of householder.



IS education level variaple of householder
counted EDUthe years studying In sc ooPand University.

F 1s  family. size . varjable, included
householder, husband or velife and his or ’1er dependent.

OCA_s reslden location blnr variable of
househol& |t (1) IS ur an, (35 IS ruray

The results of summary table are presented in
Appendix 2.

6.3. Analyze Survey' Data by Running Logit Model for
Finding the Logarithm Odd Ratio-Regression Y

Pi
Ln T =Y = Po+ PiINC+ P-AE + p3EDU + PaFAVS+ PsLOCA

PI
. . . _ 5.3
where Y is the logarithm odd ratio-regression. o)

6.3.1 Run Logit Model

se. Software TSP7 to read the surve data f
assembled in  Lotus ]b3r24 software, we can
results as follows (Ta

Table 6.1: Results of Survey Data's Estimated from Logit

Model
VARIABLE ~ COEFFICIENT ~ STDERROR  T-STAT  2-TAIL SIG
Constant -25.173 5.053 = &8 0.000
INC 5.2E-06 2.34E-06 2.22 0.027
AGE 0.362 0.073 4.96 0.000
EDU 0.782 0.182 4.30 0.000
FAMS 1,017 0.484 -2.10 0.037
LOCA 0.923 0.761 -1.21 0.227
Log likelihood = -27.304
Y is dependent variable.
Th? detail of these results of survey data
estimated from logit model are presented in appenain 3.



6.3.2 Test for Significance of Each Variable of the

Regression Y

Test the hypothesis that each coefficient of Y is
different fsrom zer(Y,pwit% :

H o Pi=0 _
H Pi +o I :1,2...5

The meaning of this test s, IEk the null
hypothesis Ho is ‘true, the corresponding independent
variable 1s not related to regression Y, and its value Is
useless; in the o Bosne case when alternative, H |s
frue, we can cogfl de that there is a relationship
between that variable and regression Y

For two-signed test of significance, the critical
value frorp fthe t awie =+ 1,96 for a = 0.05 and 200

degrees of freedom.
The results. of loqit analysis computed by TSP
software |hn the section 6%91 ahove >éhow Lgtﬁat )

|2) Among 5 independent coefficients, 4 of them, Pi,
PZ, Pz, Pa corresgondm with income, age, education,
amily  size respectively —have _absoluhe compute t?st
values (t-statistic) which are bjgger than 1.96. So for
these, we_re,ect H for these variables and conclude that
these variabfes have statistical meaningful relationship.

11) In case of coefficient ps, because its t-statistic

= -1.212 > -1.96, we have to erase Ps and conclude that
there 1s no statistical meanlngg‘(ul relationship Dbetween
the variable LOCA and regression Y.

From those results, we can rewrite the regression
Yy = Po+ PIINC + p2AGE + psEDUt PaFAMSH psLOCA as follows

y o= - 631978% ; .oo&olozszz)lNc b &%ZA??E ; 0.784%
- 1.0L7FAMS - 0.923.0CA
(-2.10) (121)

where the t-values for the estimates are presented in
parentheses.
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64 The Hypothetical Situation for Membership of VHI
Program when They Sell VHI Card at Lower Premium (10,000
dong)

6.4.1 Estim ate the Value of Regression Y and

Probability Pi

As the gnalxgjs in the 0|nt (1) of section 554
of chapter b5, on uer se of anaIYS|s
lot of vaIues of Y can be derlve eren value

ested for indepen ent var| s INC E
Bag on the seconHar |cte data a out D%e real

situation related the above varla les.

After estimating the value of Y, anti-loge for two
size of equation (5.8)

LN - e =Y (5.8)
1- Pi
we can be rewritten the equation (5.8) as equation (5.9)
i = anti-LogeY (5.9)
1- P : |
m equation (5.9) we cap get the hypothetical
value ofro hquhalclh Plgese)nts tln %robablllgp ? %
Pveulatlon who are willing and % 0 buy VHF card wit
er premium suggested ( 10 ooo (oNg).

dliferen{f \\;foluseque?te%a?lagltﬁs?f ¥f"rré°F§ S|tuat|o‘ns WI%?
values of then Iter that . wew If] qetfa P
c?_lrres ondmg vaues o p ba i1t otal . numberof

VHI progra mem ershi t cas can reélcte %
J ?ti ity utlrpp ) eac%

summlng alues eac a rp
number=o correspondlng cass popu ation groups.

Now, we simulate some cases from them.

uppgse we qet the data of evaluation related
income 0% pﬁu& 9 ourag amorw tﬁe targ(s population , of Vi-?l
Program In_ Harphor corresR N mag age, education
evel and family siZe, then when those data are assembled
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Into res ion Y values of correspondin
probab|I| (SPg can be cahlculated poncing

Table 6.2: 5|mulated Different Situations of Variables, Pi
among Target Population of VHI Program in Halphong

Group Low income Middle income High income

Sub-group 1 2 3 4 5 6

Ho sehold In ome

A oysand 2 600 600 900 900 1,200 1,200
ge of househo

3. Educat%n | Lel . ; ® N Y
1 F year ) . 9 9 10 10 12 12
Family stz ) 4 5 5 4 5 4
6.Value of Y 0.061 0.136 0231 0.639 0860 2.377
7.Value of Pi 0.058 0.120 0.188 0.390 0.413 0.704

(*) Includes householder, spouse and their dependents.
Simulative analysis
With above data and results of Pi,
er, put sub-grou ets e of P
> 0.0 ﬂ] T -0 g ?e af?ectei actor ma% com

fom age var|ab es, w |ch the manager of VHI program nee
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qzl) For iwpISH]_entation, If w kBow the Fumber of

opulation for eac roup, We can etter able to
Ergéjict the number ofS .qe Iepwho shoud ifuey VHI card, BX
smg eéxch é)rof)abl |tg}J Pl multiplied by eac
corrésponding population Sub-group.

6.4.2 Choose Value of Probability Pi

The purpose of the study in chapter. s is to
gemonstrate tP]e IOresea_rch mfetho(SQFqu r(]iescrlqbloeg in ghaPnter
~and |n the situation of limitation of data and time,
we spould use the means compute frogq running the fogit
mode a? the ?ener rePrese taﬁwe atab to. gstimate the
valug of Y, after that to calculate probability Pi, ”lﬁn
Predmt the number of population wno are willing and able
0 buy VHI card in Haiphong.

We useci the mean of all of samples computed from
the logit model,

where
Constant = -25.173

(Ijl}l)(n:gis average family income of respondent = 786,000

AGE is average age of respondent = 42.860 year old.

%rsis average education level of respondent = 10.665

FAVS Is average family size of respondent = 4.100 people.

_ Using alternative values of INC, AGE, EDU, FANG
Into regression Y above, we have

Y = 25173 + (0.0000052 x 786.000) + (0.362 x 42.860) +
(076818 ot V0000 5 [P0 + (0562 x 42.860)

Y = -1.39729

After estimating Ehe value of Y, the equation
(s.8) can be written as “follows

TR Y =-1.39729
1- Pi



12

Then anti-loge two size of the equation (5.8)
Pi

.= 0.247266
1 - Pi

and Pi = 0.247266 - 0.247266 Pi
1.247266 Pi = 0.24766
The final result of probability Piis Pi = 0.198246

6.4.3 Predict Numbe_r of Population Who are W illing
and Able to Buy VHI Card (Q|) with Premium Level 10,000

dong per Card (Pi)

Followin the result 191‘ section 6.4.2, Q equals

to probability ) Number of objective insured * group
e ”m&ﬁ%éﬁ%o - 71000 People

6.5 Calculate the Coefficient of Price Elasticity

Between Two Point of Demand Curve Po, Qo and Pi, Qi

From equation

0o P + P 56)

where PI - Po Q+Q

Pois current premium 15,000 dong;

Q 1s correspondent current VHI insured, 105,000 people;
Pi is lower premium suggested for survey, 10,000 dong;

Ql is the pred|cted number of people who are willing and
abIe to_ UY card at premium Pi calculated in séction
6.42 = 0000 person.

We can calculate
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(210,000 - 105,000 (10,000 + 15,000)
< (10,000 - 15,000) (210,000 + 105,000"

6.6 Predict Corresponding Qi when Premium Pi Decreases
and Varies from 15,000 dong to the Lower Premium
Suggested is 10,000 dong

From result calcylated in section 6-5 above, we
can convert the formula (15%3 to the form as follows

(Qi - 105,000) (Pi + 15,000)
(Qi + 105,000)  (Pi - 15,000
where
1.67 is the value of coefficient of price elasticity ()

15.000 dong is current premium (Po)
105.000 is corresponding current VHI insured people (Qo)
a

Pi is the hypothetical value of VHI premium decreases
\égrgles along demand curve from 15,000 dong to 10,0
g

' he cor din redlcted numbe people who
s Yl A WA SRt it

don
o When we use values of Pi decreasm% and varymg
aonp the demang curve1 from 15,000 dong to 0000 don
ternat |ves is  formula, we Pre |ct
corresEPon mg v¥h|ch are used .in ste 8for c 00sIn the
optimal premium™ of VHI program in Haiphong. For exampl

Premium level pi(dong) Predictive Qi (person)
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6.7 Calculate the Costs of VHI Program in Haiphong

ncludes |tk portions. ) nospital cOSIfor VR patients
FH’(T3> and \}) p (f |stra(§|vep cost . ?Ageiawhlch ga}le be

X3 g}ute? c%pter t%e osr(r:n”t;)e in section
m
HC - h 1 J 1 " [ - lCthg ¥ ZjUU]JIJ]I’ . schijv] (5.9)
b c k e
AC-i_1 [ q:,lAqu +t:|}/lﬁtx t o ADX (5.10)

r the year 1995, the total hos ital cost (HC
@reseTte(? as nyev?n number by mt| I|on ? % calcula(t\j_%
b ff’n'|§’tv¥a{?| e clsst ogmula 2e%l dTrlelclt bWhtIAee VHI
o? ice 1s 105 mi I|on A(% g y y

So, total costs (TC) in 1995 of VHI Program is
TC=H + AC=1,225 + 105 = 1,330 million dong.

6.8 Choose the Optimal Premium for VHI Program in
Haiphong

Based on the method described in steg 6, step 7,
and "the Assumption" described In section 5.5.8, we' can

calculate the indices of membership Q* ratio Q/Qo = (ol

total revenue -éyP maximum ¢ost T | = TCo- dL. Lirplus

or deficit fun corresgo(rdmp { %y eV of

Rre%m(\{vhen It decreases and va |eF rqm on to

8 then set those re ts Into .

able below and compare |th gn erla

%pnmal Preml%m for VHI program |n Ha escribed |n
section We can. choose t? gtlmal premium -~ for

V | Program In Halphong In terms of 1995 price.
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Table 6.3 Choose the Optimal Premium for VHI Program

Premium Pi
(1995 price) 15,000 12,700 12,672 12,600 10,000
nd (dong)  (dong) (dong) (dong)  (dong)
ndex
1. # of predicted
membership Qi 105,000 138,807 139,326 140,676 210,000
2.Total revenue =Qi.Pi
(million dong) 1575 1,763 1,765 1773 2,100
z, Ratio Qil Qo = (X 1 1.320 1.327 1.340 2
: MaX|mum cost
TG = TCo + 0! 1,330 1,758 1765 1,783 2,660
5. Surplus or deficit
(mpllllon donyg) 245 5 0 10 560
6. Certified optimal |
premium of VHI program optimal

premium

oncernln the hyﬁ)otr}etlgal results pres?nted ni

1 les aj

Table 6. remium lev
b of ? F premium

%don satls
cr|t ra he optima

predICted |th surplus eq oincreagse
membership Of V program f

12,672 dong at 1995 price.

an convert the optimal emlum predicted

We
above to 199 price by the formula as fo OWS

OPi996 = OP.ses * (1 + 71 511
where ( ) .1)

OPio6 15 optimal premium at 1996 price.
0Pses IS Optimal premium at 1995 price.

r|s |mated |nflat|o ate mcreasm in 1996 compared
1§58 | P ice

estimafed Increasing pe centage 0
mdex In 1996 comparing to 199s.

or VHI program In
alp Ong rogram revenue equal to maximum Costs

1% in
rom 105 000 to 139 32 msured
by decreasing premium frOm 15000 tO 12 672 Ong W|th

—167 >]. SO Wwe Can COﬂClUde that the optimal premium

for VHI Program in Haiphong predicted by this study is

Accordmg to taple 2.1 where inflation rate of

1995 was estimatéd is 10%, thaf means (1 +7r = 1.1)
OPisss = 12,672 x 1.1 = 13,939 dong.
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