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Executive Summary

This report presents the findings of the research "Health Expenditure Model"
which consists of a review of related literature and the health expenditure model.

The review of related research work identifies 3 groups of study on health care
expenditures: group A measures and estimates health care expenditures of countries by
developing national health accounts (NHA) showing sources of financing for health care.
Group B anaiyzes the difference in health care expenditures among countries at a
macro level, utilizing regression analysis of cross section data. The findings from such
studies using data of developed countries indicate that national income is the most
important factor determining aggregate health care expenditures. Group C studies
health expenditures at a micro level, using cross section data from surveys of household
income and expenditures in a regression analysis to find the relationship between
household health care expenditures and household income and other socio-economic
variables. It is found that income is not a very important determinant of household health
care expenditures as in the macro study.

When comparing the 3 groups of studies, it can be concluded that group A or
NHA studies can identify the size of the society's resources used in health activities
either in the public or the private sector, in consumption or investment, but it provides a
picture at a certain point in time. It does not serve as a tool for forecasting future health
expenditures, nor for explaining the changes in health expenditures resulting from
external factors and government interventions.

Studies in Group B which construct a model and use a regression analysis can
provide an explanation of factors determining health expenditures and of differences in
health expenditures among countries, but they cannot say much about health policy
directions and health budget determination.

Group C studies on household health care expenditures are studies at a micro
level which derive different findings and conclusions from those derived from a micro
study.

Therefore, to determine a country's health expenditures there is a need to

construct a model which identifies factors causing expansions in health expenditures
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and forecasts health expenditures in the future, so as to facilitate planning and
implementation of measures to control costs for efficiency in health resource use.

The model constructed in this study specifies health expenditure equations for
the public and private sectors in order to identify factors determining anc explaining
changes in health expenditures. Lacking time series data at a macro level, particularly
for health expenditures, the study uses cross section data of 76 provinces in Thailand in
1994 and 1996, and a pooled cross section provincial data of 1994 and 1996.

The multiple regression analysis was carried out to estimate the equations using
linear and double log forms. The findings of the analysis can be summarized as follows:

The factors explaining public sector health care expenditures with highest level
of statistical significance is the lagged public health expenditures, with elasticity values
just below one. However, leaving out this variable from the equation provides the resuit
that population density, bed-population ratio, birth rate, death rate, and the croportion of
aged population (for the equation using pooled data) are significant factors with positive
relationship with public health care expenditures, as expected. However, gross
provincial product turned out to have a negative relationship with public health
expenditures (for 1994) and does not have statistical significance (for 1996 and pooled
data). Such findings indicate that the allocation of the public health expend tures to the
provinces responded largely to population factors and health status of the population as
well as supply side factors, but was not responsive to economic factors and did not play
a role of the state in subsidizing health care as expected.

As for private sector health expenditures, the proportion of public sector
financing, income per capita, proportion of the aged population and doctor-population
ratio are significant determinants of private sector health expenditures. The proportion of
public sector financing has a negative relationship, suggesting substitutability between
public and private health expenditures. The 3 other factors have positive relationships
with private sector health expenditures. However, the income elasticity of private sector
health expenditures is below one. Apart from demand side factors, the doctor-
population ratio suggests that supplier-induced demand variable also influences private

health expenditure.
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The study faces various data problems such as'lacking reliable provincial data
for certain variables, or for some years, so the estimates were based on many proxies.
Moreover, the use of the model using cross section data for forecasting purpose has
severe limitations, particularly of not being able to include policy variables affecting
health expenditures in certain period, or not able to consider variables excgeneous to
the health sector, such as the change in exchange rate or the change in economic
conditions which affect health expenditures. Apart from policy variables and
exogeneous variables, the change in government budget allocation criteria or method is
another factor contributing to the inability to use the model for forecasting health

expenditures.
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A15199 3.1 WlFauisuranslssanunissesieguaneeslssna Tnedslind
F18AAFUVNINAL WDR-93

Year of Total health Government and social Frivate health
Country estimate expenditures insurance expenditure as expenditure as
as % of GDP % of GDP % of GDP
Egypt (WDR) * 1990 -91 26 1.0 16
Egypt (NHA) ® 1990 -91 47 2.0 2.7
Mexico (WDR) ° 1990 -91 3.2 16 1.6
Mexico (NHA) ° 1992 48 2.8 2.0-3.0
Philippines (WDR) ° 1990 -91 2.0 1.0 1.0
Philippines (NHA) ¢ 1991 2.4 13 1.1
Colombia (WDR)® 1990 -91 4.0 1.8 2.2
Colombia (NHA) © 1993 7.3 3.4 3.9

Sources: * World Bank '*; ® Harvard School of Public Health . Frenk ¥’ ° Racelis and
Herrin *° (estimate excludes' business firms, private schools, community health financing
schemes, and philantropic organizations' for which data were not yet available); Ministry
of Health Colombia

141 : Arasnann Berman (1997)
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Sources:

Ministry of Finance
State-owned firms
Privately owned firms
Households

Foreign aid

Financing agents:

Ministry of Health

Ministry of Education

Other ministries (defence, internal security,
railways, etc.)

State-owned firms

Privately owned firms

Social health insurance

Private health insurance

Non-government health service organizations

Households

Uses:
Providers (one approach to classifying uses)

Government-owned hospitals
Private for profit hospitals
Private not-for-profit hospitals
Government-owned clinics
Private for profit clinics
Private not-for-proft clinics
Private MD practices
Private other practices (cosmopolitan)
Pharmacies

Traditional practitioners

Functions (another uses list):
In-patient treatment of iliness
Out-patient treatment of illness
OP personal preventive care
Population-based public

Other service/functions

Other uses classifications:
Line items (e.g. salaries, drugs, equipment,
capital investment,
Socio-economic groups (e.g. income quintiles)

Geographic groups (e.g. provinces, regions)

1 Araenannaisad 5 1 Berman (1997)
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1991 National Health Accounts: Preliminary Estimates as of November 1994

(Percent Distribution)

National | Local | Medicare EC Household Private Total, by
Gov't Gov't Out-of- Insurance use of
pocket and funds
HMCs

Personal
Health care | 24 1 1.3 5.9 0.3 38.3 2.0 71.9
Public
Health care 9.6 3.4 0.0 0.0 0.0 0.0 13.0
Others 57 0.0 4.7 1.0 0.0 3.7 15.1
Total, by
Source of 39.4 4.7 10.6 1.3 38.3 5.7 100.0
funds
Notes:

Personal health care: expenditures for hospital services by government, compulsory :nsurance, and

private insurance but includes household out-of-pocket payments for primary care provided by

private practitioners.

Public health care: expenditures by the government for public health programs.

Others: includes administrative costs, costs of research and in-service training of personnel in

government facilities, and net income or addition to reserves by private and compulsory insurance

schemes.

EC= Employee Compensation Fund (health benefits component)

'7;34'1: Racelis, R. H. and A. N. Herrin, 1994, "National Health Accounts of the Philippinas: Partial

Estimates as of November 1994", Health Policy Development Program, UPecon Foundation.
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Sources and Uses of Aggregate Health Expenditure, 1993 (in billions of Vietnamese dong)

Uses\Sources Public Private: Private: Private: All Sources
Fees Drugs Total
Public 1442 269 2799 3065 4507
Hospitals 1312 262 2338 260C 3912
Health centers 31 2 371 372 404
Prevention 39 0 0 C 39
Others 60 5 90 98 155
Private 63 4313 4377 4377
Providers 63 1841 190¢€ 1906
Self-medication 0 2472 2472 2472
All Uses 1442 331 7112 74472 8884

fun: Anaanann Herrin (1997)
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Estimate of National Health Expenditure by Source, 1994-1995

Source Amount Percent
in million kyats

Government*

Ministry of Health 2064.6 27.3

Other Ministries 51.0 0.7
Social Security 34.3 0.4
Community Contribution 87.8 1.2
Household out-of-pocket** 5314.0 70.4
Total 75517 100.0

*Includes estimated foreign aid of 108.1 million kyats.

“Includes estimated health expenditure through cooperative clinics of 47.6 kyats.

Note: Total government budget for the same period is 44099.8 million kyats. The

Ministry of Health expenditure of 2064.6 million represent 0.5 percen: of GDP and

4.7 percent of the government budget. Per capita expenditures on health (Ministry

of Health) is 47.0.

u: ARaBNAIN Herrin (1997)



28

< (Y » ¢ < ’ ' as
A19199 3.12 TyBsraanggunin wiauuanauasatldane: Ussmatianawna

Flow of Funds-Expenditure Per Capita, 1994/95 (Percent Distribution)

Providers GOB Donors Households NGOs Total
Public Sector 26.4 20.4 0.9 47.6
Tertiary hospita! 3.6 0.9 0.1 4.7
Secondary hospital 3.6 1.2 0.1 4.9
PHC 9.1 3.3 0.3 12.6
FP/MCH 7.1 12.5 0.2 19.9
Other 3 2.5 0.1 5.6
NGOs 0.3 5.4 0.6 0.3 6.6
Private for Profit 45.8 45.8
Medicine 37.4 37.4
Qualified 2.8 2.8
Unqualified 56 5.6
Grand Total 26.6 25.8 47.3 0.3 100.0

U Anaanann Herrin (1997)
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National Health Accounts Matrix (millions of rupees), 1990

Sources of Funds

GOSL Employers Insurance Subtotal
Households

Public Providers
MOH hospital 3951 1 ? 3952
MOH non- 1013 1013
hospital
Other 100 100
government
Subtotal 5064 0 1 0 5065
Employers ? ? 0 0 ?
Private Providers
Private hospitals 0 55 30 320 405
Private clinics 0 20 1 2200 2221
Pharmacies 0 5 0 2100 2105
Traditional 0 0 0 980 980
Subtotal 0 80 32 5600 5712
Total (Rs. million) 5064 80 33 5600 10777
Total (% GDP) 1.6% 0% 0% 1.7% 3.3%

GOSL=Government of Sri Lanka

Au1: ARaanann Herrin (1997)
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dszinaiuiia, 1984 -85

Total Health Sector Expenditures, Nepal, 1984-85

Sector Amount Percentage

(million Rs) distribution
Public 394.2 29.1
Regular 139.4 10.3
Development 254.8 18.8
Private 961.7 70.9
Drugs 872.4 64.3
Medical services 89.3 6.6
Total 1355.9 100

fu: ARaanann Herrin (1997)
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WUE © RIULN

1976 1977 1978 1979 1980 1981 1982 1983
Ministry of Public Health's Budget 4,979.72 6,114.20 5,463.03 6,009.77 5,370.57 6,136.02 6,897.72 7,902.41
(20.04) (20.59) (17.30) (17.88) (18.16) (18.92)
Other Ministries' Budget 2,038.02  2,203.34 2,327.78  2,582.11 2,722.05  2,770.37  2,947.49 3,133.80
_ (8.54) (8.85) (8.77) (8.07) (7.76) (7.50)
State Enterprises' Budget o 88.06 88.40 95.12 83.02 83.96 90.37 149.56 92.55
(0.35) (0.28) (0.27) (0.26) (0.39) (0.22)
Government Medical Expense for n/a n/a 542.36 693.72 782.06 1,088.57 1,257.77 1,482.27
Government Officials and Workers : (1.99) (2.38) (2.52) (3.17) (3.31) (3.55)
Workmen's Compensation Fund - - 99.72 113.67 117.42 163.17 156.86 205.44
(0.37) (0.39) (0.38) (0.48) (0.41) (0.49)
Private Insurance Companies 199.14 357.76 340.06 317.34 276.02 310.56 330.77 349.55
(1.25) (1.09) (0.89) (0.90) (0.87) (0.84)
Private Companies, Other State Enterprises and n/a n/a 18,118.86 18,976.80 21,236.02 22,860.47 25,852.46 28,213.74
Consumers' Contribution o (66.48) (65.03) (68.42) (66.61) (68.05) (67.54)
Foreign Aids 263.71 239.60 268.39 406.53 449.14 901.18 394.98 “ 391.38 “
(0.98) (1.39) (1.45) (2.63) (1.04) (0.94)
Total 17,800.94  26,352.84 27,255.32 29,182.96 31,037.24 34,320.71 37.987.61 41,771.14

WA : a/ Aid from WHO is included while it is not includeed in the other years.
b/ Include only 3 State Enterprises where data are available.
¢/ The figure is a residual amount obtained by subtracting government medical expenses for government offcials and workers,
workmen's compensation fund expenses and private insurance companies' expenses for personal and health from total private
health expenditures
fan : Aaaenann Myers et al. (1985)
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1978 1980 1982 1984 1986 1987 1988 1990 1992

MOPH 7,661.6 76837 95526 11,867.6 12,249.1 12277.9 12,867.7 17,286.4 24,904.1
(19.9) (17.2) (20.5) (17.4) (15.3) (14.1) (13.5) (15.0) (16.8)

Other ministries 3,265.1 38946 40815 4,730.7 51761 5,203.4 5,326.5 5,020.1 4,836.5
(8.5) (8.7) (8.8) (6.9) (6.5) (6.0) (5.6) (4.4) (3.3)

Civil servant benefits 7608 11171 17419 24442 33865 36106 3,9153 4,799.0 5,182.3
(2.0 (2.5) (3.7) (3.6) (4.2) 4.1) (4.1) (4.2) (3.5)

Workmen's Compensation 140.0 168.1 217.3 340.4 288.6 3455 430.5 492.7 753.0
(0.4) (0.4) (0.5) (0.5) (0.4) (0.4) (0.5) (0.4) (0.5)

Social Security n/a n/a n/a n/a n/a n/a n/a 811.9  1,823.0
0.7) (1.2)

State Enterprise benefits 165.4 316.6 4475 523.7 685.3 7271 733.2 691.8 652.0
(0.4) (0.7) (1.0) (0.8) (0.9) (0.8) (0.8) (0.6) 0.4)

Private Insurance 476.9 401.9 458.1 514.4 556.3 573.9 570.7 576.1 560.0
(1.2) (0.9 (1.0) (0.8) (0.7) (0.7) (0.6) (0.5) (0.9)

Foreign Aid 376.5 642.6 547.0 536.8 660.4 644.5 390.8 87.9 362.8
(1.0) (1.4) (1.2) 0.8 (0.8) (0.7) (0.4) (0.1) (0.2)

Private Household

expenditures

25,721.8 30,461.6 29,503.3 47,296.4 56,934.4 63,9744 71,413.7 85,258.1 109,381.4

(66.7)

(68.2)

(63.4)

(69.3)

(71.2)

(73.2)

74.7)

(74.1)

(73.7)

Total

38,567.9 44,686.3 46,549.0 68,254.4 79,936.6 87,357.2 95,648.3 115,023.9 148,455.1

(% of GDP)

(3.4)

(3.8)

(4.5)

(5.1)

(5.5)

(5.6)

(5.8)

(5.7)

(5.9)

finn - ARABNAIN Hsiao (1993)
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- ANMTIAURAT

GHEPC, = a,+ a, GPPCAP, + a,GHEPC , + a,DENSITY, + a, AGE + a_BIRTH  +
a, DEATH, + a,VISIT + a,DAYS, + a,BPC + a,, WELFARE  +
a,, INSURED, + a,,EQUIPMENT +e,

PHEPC, = b, + b, INCOMECAP, + b, DENSITY, + b, AGE, + b, DRUG +
b, PVB, + byDOCTOR  + b, INSURED, + b, GFINANCE, + ¢,

lae¥ i = 4auda® 1,2,3,...76 uaz e, A2 error term

- Double Log
In GHEPC, = O+ O, In GPPCAP, + OL,In GHEPC | + OL,In DENSITY, +
A ,InAGE, + QL In BIRTH, + OlgIn DEATH, + QL ,In VISIT, +
QA 4In DAYS + QL 4In BPC, + QL ,;In WELFARE, + O ,, In INSURED, +

O ,,EQUIPMENT, + €,

In PHEPC, = 3 ,+ 3,In INCOMECAP, + [3, in DENSITY, + [3,In AGE, +
B,In DRUG, + B, In PVB, + B, In DOCTOR, + [3,In INSURED , +

B, In GFINANCE, + €,
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In = natural logarithm

o (%

i =4dwmiah 1,.2,3,...76 uaz €, A4 error term
2. Pool 1ay891899wInl 2537 WAy 2539 1dAae i

- ANNFLEUASTY
GHEPC = c,+ ¢, GPPCAP, + ¢, DENSITY , + C,AGE, + ¢,BIRTH,,
c,DEATH, +¢,BPC, +c, INSURED, + ¢, EQUIPMENT, + ¢,

PHEPC,, = dy+ d, INCOMECAP, + d, DENSITY , + d,AGE , + d, DRUG, +
d;PVB + d,DOCTOR,, + d, INSURED,, + dy GFINANCE , + ¢,

t = 1] 2537 uay 2539

- Double Log
In GHEPC , = Y+ ¥, In GPPCAP, +Y,In DENSITY , +Y,In AGE,, + Y, In BIRTH ,+
Y,In DEATH, + Y,In BPC .+ Y, In INSURED, + Y, EQUIPMENT , +
8"
In PHEPC,, = 0, + 0, In INCOMECAP , + 0, In DENSITY,, + 0,1n AGE , +
0,In DRUG, + O,In PVB, + B (In DOCTOR,, + 0, In INSURED , +

0,In GFINANCE,, + €,
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A5199 7.1
4
NANSILATIBUANNITOANBELTINY (Multiple Regression)

AMNTU sAnegININNIAIARNA (GHEPC) 1] 2537

Aauils Linear Model Double Log Model
CONSTANT 85.827 3.438*
(0.60) (5.31)
BPC 2240 * 0.607 *
(5.85) (6.34)
DENSITY 0.241* 0.028
(4.09) (0.53)

GPPCAP -0.0017 * -0.113**

(-2.58) (-1.69)
DEATH 27.886 ** 0.203
(1.72) (1.30)
BIRTH 6.163 0.117
(1.10) (0.38)
EQUIPMENT -44 175 -0.115
(-0.52) (-0.90)
INSURED 1.388 0.058
(0.79) (1.25)
AGE 6.617 0.-54
(0.69) (0.88)
AdjR’ 0.63 0.59
F - test 17.052 14.56

UHNEWME ;1. ATUINAL A ANETIA t

2.* ununsaidadAtyneatin ol seAu 0.05
** ununsaiiudAtyneain o seau 0.10
3. ANANEANELTBITEILGUNINNIATABNARUTINNATINA T Rsia T
Q4 ANeAY AduanAInANNTEUAN = - 0.113
4. NI, MNNEITN ﬁT’)Llﬂi‘ﬁxiﬂf‘i’1'31ﬂﬂfﬂuﬂ’]i‘ﬂi‘tu’]mﬁ’ﬂlft)\iﬂuﬂﬂ?ﬁu
5. 41U9U Observation (n) = 75 Taglisn Aamdauuiansanu

t 4
=3

dl = o o :I/ ° L4 o o =
Wasannitasnainsgunwlnewesiuluthiy in e wnnls squnwgetiufiang




69

° o da vy oa N X . A4 v o = PR ¢ a :
2183 UARN TN sRNIINIURRI IR zeIng AatAuauRsuiingy 1 Fassie
Usza1nTuaUAL S84 ININNATTARIR NN 2.2 U

Audniusssninndndnsiuasudmindeiaiumedrsganinaesniaigii

= e > o Y o & o o
[y LL@GNﬂ\jn']?ﬂﬂLLVIUT:“'J'NW'JLUJ?VNQ'BQ LW'EILﬂ’mu']ﬂwﬁﬁﬂﬁ?ﬂ?:'ﬁ’mﬁ"nﬂm 1WA ?ﬁ”

o o« o ['%

o’ s o o o ‘z L) ] o
wnudnasssedragennldiiudandnunnau  mnfiudadusiuasudmindeiaana

o o ¥

Tagenndaaiuanuduaiendn medruqeameeanaiginazeylugtinisgauyunianig

a8

1 (Subsidy) FaifunsTauiiu (Transfer) annguaelagelufanguseléing atnlsfinna

a
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wudAImuiTesszns Suauisaiomasedssnsuanay §msnsde ua
SA3INNTANY BBUNEENNRTNINTBINATT ARt T Ayneats edelsfinan au
nstianfiaes fifn Adjusted R-Square LRtefanas 48 (lugl Double Log) uaz¥atiaz 63
(ugtidumsa)
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70
cmm'ﬁmsﬁ:ﬁaumsaﬂn@m%w‘vg (Multiple Regression)
M5 SEdneganINMASTsiaNa (GHEPC) 1l 2539
o Linear Model Double Log Model
s ) @) ) )
CONSTANT 40.080 -534.135 * 0.188 2.231 *
(0.41) (-1.96) (0.70) (2.99)
GHEPC _, 1.076 * NI 0.992 * NI.
(21.67) (20.75)
EQUIPMENT 101.407 * 75.872 0.112* 0.135
(3.45) (0.89) (3.00) (1.20)
DENSITY 0.031 0.443 * -0.003 -0.008
(0.89) (5.13) (-0.15) (-0.16)
BPC 0.068 0.595 * 0.017 0.140 **
(0.92) (2.95) (0.66) (1.81)
AGE 0.385 16.297 0.003 0.265 **
(0.08) (1.26) (0.05) (1.70)
BIRTH -1.218 22.846 * -0.046 0.485 *
(-0.39) (2.69) (-0.72) (2.75)
DEATH 2.555 54.459 * -0.030 0.401 *
(0.30) (2.34) (-0.50) (2.40)
DAYS -19.350 ** 32.425 -0.123* 0.280 **
(-1.94) (1.16) (-2.31) (1.89)
VISIT 15.951 91.446 0.002 0.195
(0.71) (1.44) (0.03) (0.92)
GPPCAP 0.0003 -0.00004 0.016 0.058
(0.88) (-0.05) (0.59) (0.70)
INSURED -0.696 -4.462 0.019 -0.002
(-0.59) (-1.32) (0.73) (-0.02)
WELFARE 0.000 -0.009 0.001 -0.020
(-0.21) (-1.54) (0.22) (-1.52)
AR 0.96 0.63 0.94 0.48
F - test 285.13 12.44 88.54 6.41
wNaewe 1. AR Ae ANADE t

C* ununsiididnAtunneatic o sEAu 0.05
“* UnUNTANEANATYN19aDA o T 0.10
- AAuEantguIaNedeqInInNIATgResBAugIn N8I AT iRk uNN

QU AARE NATUITIAINANNITIEURTY = 0.957

NI wnneis sudsaananslieglunisdszanuAaesasnisiu
5. 47491 Observation (n) = 76
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M1919N 7.3

nams‘"sm‘a"\zﬁﬂumenmnam’h‘awq (Multiple Regression)

#1dU $1818gUNINNIASFAANT (GHEPC) - Pooled Data

Als Linear Model Double Log Model

CONSTANT -174.759 2417 *
(-1.35) (5.31)
BPC 0.908 * 0.282*
(5.99) (5.71)

DENSITY 0.379* 0.027
(7.19) (0.83)
DEATH 37.999 * 0.264 *
(2.75) (2.60)
AGE 26.148 * 0.395*
(3.30) (3.67)
BIRTH 14.639* 0.270*
(2.95) (2.62)

INSURED -0.563 0.061
(-0.31) (1.54)

GPPCAP -0.0005 0.029
(-0.95) (0.59)

EQUIPMENT 44.423 0.058
(0.70) (0.72)

AdiR® 0.60 0.54

F - test 29.65 22.91

Durbin - Watson 1.678 ** 1.917 ****

waEwme - 1. A TuAAY Ae ANATA t

2. ununadidadrAtynealla oy seAu 0.05
= ununsiidpdnAtyneatin o s 0.10
“+ Durbin Watson atjludasisadulalailédniin Autocorrelation videTla o sednindndty
oo Ty Autocorrelation W SR UNIIRNATUNNATIA 0.05

3. ANANNEANELIITIEAERINTNANATIRB NIRRT AT NS Rsi e

QAR AANUINMANAENNIEUA = - 0.030

3. NI wneie saudssanannbieg lunsdsanudsesauneiu

4. 4791 Observation (n) = 151 Taeliisan Aamdammansanu il 2537

d o« LA :” ° Ld o A‘ = -
\Wiasanfilassnninsguniwineeesiduiliu vinWisunninsgenmgaauialng
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7.2 wavrasnisasiedanmsannamdany  dmiusesieguninassma
\andusaws (PHEPC)

ANTeT 7.4 IBHANsATRaNNsoanatdany a0l wa. 2537 soudlsii
aNNs0eBLNEMEIEqIANIaINAENTUsenat e Tt AynaaATluAadLTLE
WULLAURTIUAZILIL Double Log A dadurnldaraansruguniaiy usrdndoulszaans
geang  douneldranreniFeusiaiauarauminivaaslssmnaiiiad1doyniasin
nnzlugluoudunss snsfidiunuunndrelszansuauaunaraniuanee e
ANAtUNNADAUANNIT Double Log AN Adjusted R-Square mﬂmumsmmﬁw’tu‘mﬁﬂﬂ
AT 76-83

ﬁqLLﬂiﬁﬁm'mzﬁ"wﬁuétﬂuﬂuﬁumm’wmmwmmmﬂL'amm un dndausaans
QUNINNATY duthlUnnuenn umsngand finmmaunuiussndndadanusuanegy
AMMWNNATE  AUSEAEFININTDINIALBNTU mnﬁ”mm‘qumr-ﬁaqmmwm'aamm%gl,ﬁu%u
fapazr 1 fiazliasdrldaneniaenausieiada 18-19 un

Faulsh m%a%\mm\mmmmﬁuﬁuﬁﬂﬂumnﬁumm’wmmwmmmmfarvnu wn

R

uldsangesaiieusaigau arldiinmedisqguainniaendy tnoiidianubaveu
8g7E1919 0.24-0.33 dadudszninegeangidinnnnauiesas 1 azdealisuanagenin
NIABNIURANNINTY 53-55 19 auauuwngnunaullifiusmeansgeaiwaiaenty 34
= 2" o = a =t . . [l

ananaIuInglasAiisnniuliniumngel Supplier-induced demand A NMMLLLYEY

dl dy [l = L ' o 3/ 3 P é/ Gl
dszansigerutaninadosaguninin lfsedioganineesniaenguinunniy  wafs
HALWENIAN TR YN

HANTIATITIANNITRABa TR el WA, 2539 AlduanslTlumnsed 75 §

P = @

AN lndlAsAuNan ATz iaNnIsoAnasTINYaeal] W.A. 2537 nanare faudsiiide

arAtynreatanwulull 2539 doulnajitlusiwlsiitadnAyneansnwulull 2537 d9ld
wi dndqusganaganiwniaiy  seldrnresniaiewsies wardadoudssrinsgeany
k3 v
uanaINIRAnasANduRusIesaulsval  AusganaaInIaAeNTuRviauiy
AN Adjusted R-Square aaeanniniaiiiegluiasiesar78-88 usatlafimuaianuiia
U UIBINTTIALULLA89 18 UQTN NI ABNTURR UANBR BN TR LA T84
v o ' o | ‘. s DR il '
e ldsanaesniaousiain 1wl 2539 gandalull 2537 lnwiiAetszuing 0.568-0.725
1NaPRBNEHaTassaulsma i ndRseiuinulug 2537 sndudadiusastaganin

npfghiiuasiednldananiaentusieiiigaruaint 2537 ldegh 30 -32 um
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HANNTILATIERANNTAARRLBIWY (Multiple Regression)

AU TERnEgININIAeNTURaRa (PHEPC) 1l 2537

o Linear Model Double Log Model
nauls
(1) (2)
CONSTANT 683.270 * 801.308 * 8.706 *
(3.62) (3.95) (5.64)
GFINANCE -18.063 * -10.688 * -1.492 *
(-8.99) (-8.92) (-11.81)
INCOMECAP 0.011* 0.008 ** 0.175
(2.93) (1.85) (1.23)
AGE 55.000 ~ 53.676 * 0.371*
(4.85) (4.79) (2.40)
DENSITY 0.133 * NI. -0.039
(1.69) (-0.86)
DOCTOR N 4.894 0.341*
(1.48) (4.19)
DRUG N 0.07 0.072*
(0.93) (2.44)
INSURED 2.465 3.131 -0.006
(1.19) (1.53) (-0.15)
PVB 2.264 1.221 -0.038
(1.03) (0.51) (-1.33)
AdjR 0.76 0.77 0.83
F - test 40.38 37.12 46.07
unee - 1. AINAY Ae ANATA t
2.* ununsalddnAtynealia ou szAu 0.05
* UNUNIUTRAATUMNADA 526U 0.10
3. AnArnEavtuaaesAugININAAlNTURaaliAT e uRata
o AnledE AAWAAInaNNnduAsT 1 = 0.330
4. A ntianguraeseaugInIaAenTuseseliaia Fausen
U ANeAL NATMIAINANNTSEURSIR 2 = 0.240
5. NI wuneda saudsaananeldaglunisussunnsiaesaunistiy
6. 47U3U Observation (n) = 75 taglisan Awmdaumiansain

41‘ d [ o :l/ ° v ° o d‘l = a
Wasanniilasenstinsganiwinewesiuluthiy i iR uauinsgan wgeauiiang
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AN 7.5 75
mmﬁmmzﬁﬂumsnmn@m%awmg (Multiple Regression)

AT sredreguaINMALnguRana (PHEPC) 31 2539

Souals Linear Model Double Log Model
(1) (2) (3) (1)

CONSTANT 1500.425 * 1344.491 * 1354.226 * 8.144 *
(6.33) (5.66) (5.50) (5.20)

GFINANCE -32.231* -30.456 * -30.098 * -1.541*

(-12.03) (-11.39) (-11.05) (-15.93)

INCOMECAP 0.018* 0.023* 0.023* 0.332*
(4.33) (5.98) (5.32) (2.24)

AGE 48.650 * 50.930 * 48.852 0.227 *
(3.53) (3.53) (3.33) (2.07)

DOCTOR 8.643 * NI N 0.291 *
(3.15) (4.27)

DRUG NI. 0.172* NI -0.019
(2.06) (-0.46)

DENSITY NI NI 0.141 -0.015
(1.22) (-0.35)

PVB 7.257 * -8.661 * -9.176 -0.022
(-2.13) (-2.50) (-2.60) (-0.84)

INSURED -4.886 -3.166 -3.229 0.008
(-1.47) (-0.94) (-0.93) (0.16)
AdjiR’ 0.80 0.78 0.78 0.88

F - test 50.63 46.19 43.99 66.57

uNgvg - 1. Alusuay Ae Aale t

2. WwnuNIUNEAATYNNANE i sTAU 0.05
* ununsaifadAtyneaia o 926 0.10

3. AN uIITBAagIAINANAleNTWses e liAT Fausiain
o Anadn AAnuanaInaunndunsed 1= 0.568

4. pnuEiangurssnLdtegINRNIAENTUsee ldaf Gaureta
o Aade idnuonaInauNTdunsT 2 = 0.725

5. ANANHEANE NIBIBALgINMANANTWsaIE AT Fausiatin
fu AaRE TANuIMAINaNNIEUANT 3 = 0.725

6. NI waneiiha faulsdananalleglunsuszanupnassannisiiy

7. A7U9 Observation (n) = 76
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AN919N 7.6
emms?;Lﬂsﬂzﬁaumsnmn@ﬂﬁawu (Multiple Regression)

AU SrednEguMNIAaNTURatia (PHEPC) - Pooled data

77

LEIRIE Linear Model Double Log Model
(1) (2) (3)
CONSTANT 1162.414 * 1056.749 * 1067.117 * 6.576 *
(7.38) (6.71) (6.65) (7.43)
GFINANCE -26.365 * -24.973* -24.763 * -1.452 *
(-14.71) (-14.15) (-13.86) (-19.45)
INCOMECAP 0.017 * 0.020* 0.020 * 0.427 *
(6.56) (8.21) (7.63) (5.19)
AGE 46.792 * 49.451 * 47.841 * 0.312*
(4.95) (5.04) (4.82) (3.45)
DOCTOR 6.77* NJ. NI. 0.246 *
(3.66) (5.13)
DRUG NI. 0.135* NI. 0.053 *
(2.52) (2.33)
DENSITY NI. NI. 0.114 -0.053 **
(1.61) (-1.78)
PVB -5.464 * -4.506 * -4.873* -0.038 *
(-2.77) (-2.24) (-2.39) (-2.04)
INSURED -0.354 0.034 -0.129 0.007
(-0.18) (-0.02) (-0.086) 0.21)
Adj R 2 0.77 0.76 0.75 0.86
F - test 85.08 80.19 77.57 111.263
Durbin - Watson 1.719 *** 1.743 *** 1.779 ** 1.772 ***

NN : 1. AN lWIUAL Ae ANATE t
2. UWNUNSINEA AN 9atA o 925U 0.05
= Ununstide A Atynnaadi ol sTan 0.10

*** Durbin Watson agfludaide@ulalailéidnifaAutocorrelationvidalal o sziunitidnfrynneadi 0.05

== aifitleywn Autocorrelation fu seRUTEE ATy eadEA 0.05

3. AANEANEUIBIILAtgIN WA AN TS E AT FauselT

M ANBRE NANINAINANNSIAURT 1 = 0.535

4. fAuEaugureesuanagumnIAlenTusia AT e usemt

M ANLBRAY TATWINAINANNTEUATIT 2 = 0.630

5. ArAuEianguIBIEAaqEAAlanTusRee i Feuse
' a ao P

M ALeRY HAuIUAINaNNsduRe 3 = 0.630

6. NI vunafia fiutlsfananabie lunnsdszanouAnsessuniaiy
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1. msddnnsiliaeady 43,633 39,232 4,400 10.1
2 nastlesiulseing 104,520 81,490 -23,030 -22.0
3. MefnEAdNaLgInaly 57,445 48,379 -9,066 -15.8

NN3LEN9 YT ULAZAAN 398,066 346,149 - -51,917 -13.0
1. AATANEN 226,261 201,708 -24,553 -10.9
2. N12ANET0UGT 72,910 61,508 ~11,401 -15.6
2 NNRIANAILATIEN 34,686 34,040 -645 1.9
4 NITIANSENTY 49,632 36,523 -13,108 -26.4
3. NNTANAWN ABNUETIN 14,578 12,369 2,209 -15.2
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5. mm’%mammgﬁw%‘luq 33,219 26,208 -7,011 -21.1

Bu 90,648 85,382 5,266 5.8
1. g ifiusu 90,648 85,382 -5,266 5.8

P 982,000 800,000 -182,000 185
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PIINASRLARNTBILFE TN - - - 20% 20% AREN"g
SR - 50% 50% - 60% 20% 25% PIGEREPITR
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EXP =14,085,039 + 39 POP adj + 3 OPD + 353 LOS + 9580 R - 139 Y

e

taei

EXP =@l
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da X
ramnarululAsanIg

COST =13,290,178 + 130 Insured + 340 OPD +550 IPD

COST = siunu (AMusnlaanns EXP Audndau cost / charge)
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IPD
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National Health Expenditure GDP at 1992 prices Population THEPC TGDP
Year at 1992 prices (Million Baht) (Million Baht) (Person) (Baht Per capita) (Baht Per capita)
1978 36,573 951,411 45,221,625 808.76 21,038.85
1979 39,160 1,009,021 46,113,756 849.21 21,881.13
1980 41,648 1,067,123 46,961,338 886.86 22,723.44
1981 46,054 1,134,236 47,875,002 961.97 23,691.62
1982 50,975 1,180,740 48,846,927 1,043.56 24,172.24
1983 56,052 1,295,071 49,515,074 1,132.02 26,155.08
1984 68,254 1,387,371 50,583,105 1,349.35 27,427.55
1985 1,436,108 51,795,651 1,429.23 27,726.42
1986 79,937 1,506,712 52,969,204 1,509.11 28,445.06
1987 87,357 1,649,356 53,873,172 1,621.53 30,615.54
1988 95,648 1,867,378 54,960,917 1,740.30 33,976.47
1989 2,168,191 55,888,393 1,891.62 38,795.01
1990 115,024 2,420,240 56,303,273 2,042.93 42,985.78
1991 2,615,502 56,961,030 2,305.93 45,917.39
1992 148,455 2,827,531 57,788,965 2,568.92 48,928.56
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TBIRTH TDEATH TIMR TDOCTOR TBED
Year (per 1,000 population) | (per 1,000 population) | (per 1,000 livebirths) | (per 1,000 population) (per 1,000 population)
1978 26.5 5.4 52 13.73 144.60
1979 24.6 52 47 14.35 147.63
1980 24.8 5.1 46 14.69 152.81
1981 23.8 5.0 45 14.48 151.16
1982 22.8 4.7 43 15.68 152.98
1983 22.7 4.7 42 15.96 158.41
1984 216 4.8 39 15.93 159.38
1985 18.5 4.7 33 16.70 162.26
1986 18.2 3.8 33 17.87 157.52
1987 16.6 4.2 30 17.78 161.78
1988 16.2 4.2 34 20.49 160.75
1989 18.3 4.6 33 22.75 161.00
1990 18.4 4.4 31 22.24 161.16
1991 16.7 4.2 30 22.48 164.77
1992 17.0 4.7 29 23.18 169.49
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Q/ Qs

Aavdunusrasiaulsildluganisonnasidany dwsy
iayaaynsuIaIasTeaggunw lugduuusunisidunss

TBED ~ TBIRTH  TDEATH TDOCTOR  TGDP TIMR

1.0000

-0.4866  1.0000

02845 07960  1.0000

03363 -0.0058  -0.0658  1.0000

05309 07682 05853 04547  1.0000

06351 0.8890 07466  0.1147 07238 1.0000

<l
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1.2 Araudunusaasdandsildlusunisonnasidany d1usu

Tay82YNTULIANIBITIEA 82NN Tugluuuaunts Double Log

TBED
TBIRTH
TDEATH
TDOCTOR
TGDP
TIMR

TBED TBIRTH TDEATH  TDOCTOR TGDP TIMR
1.0000

-0.1669 1.0000

-0.0014 0.6789 1.0000

-0.5136 0.2228 0.1479 1.0000

-0.4104 0.7143 0.6130 0.6399 1.0000

-0.3637 0.7447 0.5770 0.4543 0.7119 1.0000



A5197 a-4 17
HANTIATIERANNITARNRLLBINY (Multiple Regression)
AMTUTBYRAYNTNIIAT 2BITINEFUNIN
Aals Linear Exponential' Semi-log Double Log
Constant 1299.652 * 5.98 * -16918.74 -6.363 *

(4.17) (8.25) (-8.15) (-2.15)

GDP 0.057 * 0.00002 * 224617 * 0.821
(9.13) (9.75) (7.44) (10.42)

BED NI. 0.009 * NI, 1.376 *

(2.15) (2.34)

DOCTOR -33.268 NI. -946.93 ** NI.
(-1.76) (-1.93)

BIRTH -48.394 * -0.040 * -676.73* -0.609 *

(-6.41) (-5.80) (-3.27) (-4.58)

AdjR’ 0.991 0.990 0.98¢ 0.989
F - test 486.079 378.707 312.363 421.129
Durbin - Watson 2.03 *** 2.229 *** 1.73€ 2.156 ***

waneme ;1. Alusadu Ae Aralin t

2% ununslud1Atun1eada ol sEéu 0.05

* ununslie AN 1eaia o s 0.10

*** Durbin Watson a¢lugaansingulalaildinfia Autocorrelation viali tu sziuiadndty

19405 0.05

o aifitlyun Autocorrelation tu szALTHAAtyn9aliA 0.05

3. NI waneta daudssenanalieglunnsssanupnaasannisiu

4. 37991 Observation (n) =15 (

ayall 1978 fial 1992)
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2537 (N =75) 2539 (N = 76) Pooled Data (N = 151)
Mean Median Minimum  Maximum SD. Mean Median Minimum  Maximum SD. Mean Median Minimum  Maximum SD.
AGE 11.44 11.24 7.26 17.07 227 11.79 11.71 3.56 17.43 2.55 11.62 11.49 3.56 17.43 2.41
BIRTH 15.56 14.80 8.15 28.87 4.21 16.07 15.30 8.72 29.84 4.27 15.82 15.07 8.15 29.84 4.23
BPC 149.39 134.67 38.12 433.28  73.76| 284.66 239.12 63.91 809.49 15569 217.47 182.50 38.12 809.49 139.32
DEATH 511 4.79 2.80 11.54 1.48 6.01 5.66 1.80 11.45 1.60 5.57 5.28 1.80 11.54 1.60
DENSITY 202.45 113.00 17.00  3,568.00 43140 206.49 116.50 18.00  3,568.00 431.63] 204.48 116.00 17.00  3,563.00 430.08
DEPEND 17.21 16.93 15.14 22.37 1.38 17.60 17.73 9.87 22.75 1.72 17.40 17.27 9.87 22.75 1.57
DOCTOR 16.75 1235 3.81 106.30  15.78| 17.41 13.25 4.46 137.40 1769 17.08 12.78 3.81 137.40  16.71
DRUG 181.97 101.00 0.00 4,281.00 488.20| 180.76  91.50 22.00 4,311.00 488.32| 181.36  96.00 0.00 4,311.00 486.63
EQUIPMENT 0.05 0.00 0.00 1.00 -~ 0.23 0.11 0.00 0.00 1.00 0.31 0.08 0.00 0.00 1.00 0.27
GFINANCE 50.86  49.62 22.99 7976  13.73| 50.04 4832 20.32 8205 14.19] 5045  49.37 20.32 82.06  13.92
GHEPC 721.15  696.90 212.53 1,907.77 269.55] 901.26 856.92 410.42 2,878.17 359.95{ 811.80 766.22 212.53 2,878.17 329.84
GHEPC - - - - - 801.55 761.92 398.85 2,535.93 316.75] 801.55 761.92 398.85 253593 316.75
GPPCAP 48,068 33,555 13,616 263,385 47,433 59,692 41,566 18,870 321,902 58,132] 53919 36,753 13,616 321,902 53,232
INCOMCAP | 23,848 21,804 10,992 64,860 10,586 31,934 28,296 16,260 126,972 15,880| 27,918 25,188 10,992 126,972 14,065
INSURED 16.06 1248 2.05 61.47  13.31 16.97 1415 2.37 6742 12.29] 16.52  13.57 2.05 67.42 1277
PHEPC 759.35 658.24 147.26 2,352.10 437.30(1,012.,57 810.91 218.88 3,603.23 662.44| 886.80 731.61 147.26 3,603.23 574.36
PVB 13.86  10.68 0.00 66.94 15.01 12.69 8.24 0.00 81.51 15.17{ 13.27 8.92 0.00 81.51 15.05
VISIT - - - - - 2.58 2.52 1.69 3.69 0.44 2.58 2.52 1.69 3.69 0.44
DAYS - - - - - 4.30 4.20 2.08 8.1 1.1 4.30 4.20 2.08 8.11 1.1
WELFARE - - - - - 2,062.15 120.72 0.00 31,486.65 4,860.72| 2,052.15 120.72 0.00 31,486.65 4,860.72

< 1<l 3
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2537 (N=75) 2539 (N=76) Total (N =151)
Mean Median Minimum  Maximum SD. Mean Median Minimum  Maximum SD. Mean Median Minimum  Maximum SD.
LAGE 242 2.42 1.98 2.84 0.20 2.44 2.46 1.27 2.86 0.24 2.43 2.44 1.27 2.86 0.22 .
LBIRTH 2.7 2.69 2.10 3.36 0.26 2.75 2.73 2.17 3.40 0.25 2.73 2.71 2.10 3.40 0.25
LBPC 4.90 4.90 3.64 6.07 0.47 5.51 5.48 4.16 6.70 0.53 5.21 5.21 3.64 6.70 0.59
LDEATH 1.59 1.57 1.03 2.45 0.27 1.76 1.73 0.59 2.44 0.26 1.68 1.66 0.59 2.45 0.28
LDENSITY 4.80 4,73 2.83 8.18 0.81 4.83 4.76 2.89 8.18 0.81 4.81 4.75 2.83 8.18 0.81
LDEPEND 2.84 2.83 2.72 3N 0.08 2.86 2.88 2.29 3.12 0.11 2.85 2.85 2.29 3.12 0.09
LDOCTOR 2.57 2.51 1.34 4.67 0.65 2.60 2.58 1.50 4.92 0.66 2.59 2.55 1.34 4.92 0.65
LDRUG 4.52 4.62 0.00 8.36 1.22 4.66 4.52 3.09 8.37 0.80 4.59 4.56 0.00 8.37 1.03
LENTERPRIS 5.89 5.66 3.66 10.23 0.98 6.12 5.86 4.47 10.43 0.98 6.01 5.75 3.66 10.43 0.98
LGFINANCE 3.89 3.90 3.14 4.38 0.29 3.87 3.88 3.01 4.41 0.31 3.88 3.90 3.01 4.41 0.30
LGHEPC 6.51 6.55 5.36 7.55 0.39 6.74 6.75 6.02 7.96 0.35 6.63 6.64 5.36 7.96 0.38
LGHEPC - - - - - 6.62 6.64 5.99 7.84 0.35 6.62 6.64 5.99 7.84 0.35
LGPPCAP 10.50 10.42 9.52 12.48 0.69 10.72 10.64 9.85 12.68 0.67 10.61 10.51 9.52 12.68 0.69
LINCOMCAP 10.00 9.99 9.30 11.08 0.39 10.29 10.25 9.70 11.75 0.37 10.15 10.13 9.30 11.76 0.41
LINSURED 2.51 2.52 0.72 4.12 0.74 2.64 2.65 0.86 4,21 0.62 2.57 2.61 0.72 4.21 0.68
LPHEPC 6.47 6.49 4.99 7.76 0.58 6.74 6.70 5.39 8.19 0.60 6.61 6.60 4.99 8.19 0.60
LPVB 1.93 2.37 0.00 4.20 1.38 1.88 21 -0.31 4.40 1.28 1.90 2.19 -0.31 4.40 1.33
LVISIT - - - - - 0.93 0.92 0.52 1.31 0.17 0.93 0.92 0.52 1.31 0.17
LDAYS - - - - - 1.43 1.43 0.73 2.09 0.25 1.43 1.43 0.73 2.09 0.25
LWELFARE - - - - - 5.43 5.54 -2.21 10.36 2.88 5.43 5.54 2.21 10.36 2.88

i v
wangvg ; faudsndanys L dauduiluen Log Form 1eesausdasziiy
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2537 (N=75) 2539 (N=76) Total (N =151)
Mean Median Minimum Maximum  SD. Mean Median Minimum Maximum SD. Mean Median Minimum Maximum SD.
GHEPC 721.15  696.90 21253 1,907.77 269.55| 901.26 856.92 41042 287817  359.95| 81180 766.22 212,53 287817  329.84
GHE 55544 510.38 177.03  1,396.24 204.19] 702.31 653.52 341.67  2,189.59  277.98| 629.36 576.05 177.03  2,189.59 - 254.23
CSMBS 153.53 123.72 28.34 592.93 107.24| 186.72 162.87 52.96 688.22  101.72| 170.24  139.14 28.34 688.22  105.47
HCF, 12.18 7.91 0.00 7442  13.05 12.23  11.28 0.00 50.82 8.2t 12.21 9.65 0.00 74.42 10.85
GHEPC , - - - - - 801.55 761.92 398.85 2,535.93  316.75| 801.55 761.92 398.85 2,635.93 316.75
GHE , - - - - - 632.47 576.52 33197 197032 250.14| 63247 576.52 33197 1,970.32 250.14
CSMBS , - - - - - 163.89 127.20 42.75 565.52 84.13] 153.89 127.20 42.75 565.52 84.13
HCF, - - - - - 1519 1262 0.09 82.71 12.33] 15.19 12.62 0.09 82.71 12.33
PHEPC 759.35 658.24 147.26  2,352.10 437.30| 1,012.57 810.91 218.88  3,603.23 ©662.44| 886.80 731.61 147.26  3,603.23 574.36
HHE 702.97 626.06 126.94  2,333.27 409.17| 942.86 752.75 203.60 3,542.23  639.32] 823.71 694.47 126.94 3,5642.23  549.04
CAREEXP 593.43 534.12 84.26 2,101.26 382.67| 815.71 621.20 125.33 348896 601.63] 705.30 585.84 8426  3,48896 515.41
DRUGEXP 109.54 95.45 42.66 276.78 50.33| 127.16  98.65 31.69 455.26 83.09] 118.41 96.34 31.69 455.26 69.14
HCFP 12.18 7.91 0.00 7442  13.05 1223  11.28 0.00 50.82 8.21] 12.21 9.65 0.00 74.42 10.85
SSP 44.20 18.96 1.10 403.46 74.52 5748 21.28 3.66 529.55 99.45| 50.88 19.89 1.10 529.55 87.91
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AGE

BIRTH

BPC

DEATH
DENSITY
EQUIPMENT
GPPCAP
INSURED

L9

UBUAN
U

AGE

BIRTH

BPC

DEATH
DENSITY
EQUIPMENT
GPPCAP
INSURED

s

AGE

1.000
-0.260
0.119
0.251

-0.283
0.032
-0.259
-0.159

AGE

1.000
-0.315
0.154
0.174
-0.186
0.051

-0.103
-0.196

BIRTH

1.000
0.265
-0.360
0.135
-0.063
0.293
0.085

BIRTH

1.000
0.216
-0.336
0.104
-0.051
0.256
0.091

BPC

1.000
0.170
0.056
0.030
0.384
0.094

BPC

1.000
0.131
0.117
0.080
0.520
0.137

DEATH

1.000
-0.081
0.121
0.036
0.164

DEATH

1.000
0.227
0.138
0.091
0.158

DENSITY

1.000

-0.032

0.587
0.220

DENSITY

1.000
0.009
0.490
0.147

121

I 24 AnandunusrasiulsildluaunmsonnaaBany dmy
TBYAMARADINTBI BN EFUNMNAIATT T 2537 Tusduuusaumsidunss

EQUIPMENT  GPPCAP  INSURED

1.000
-0.065 1.000
-0.076 0.512 1.000

519 -5 Aranduiusrasiaulsildluaansaonoasdang dwmiy
MARREINNIITIERNEgTMNANASE T 2537 Tugiluuudunis Double Log

EQUIPMENT  GPPCAP INSURED

1.000
-0.033 1.000
-0.028 0.410 1.000
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1374 2-6 Aaudunuseasiaulsilfluannisonnan@ony dwsy

L r

1RYANIARATINTRTIENBFUNNNATT 1 2539 Tugduuuaumeidunss

AGE BIRTH BPC DAYS DEATH DENSITY EQUIPMENT GHEPC , GPPCAP INSURED VISIT WELFARE

AGE 1.000

BIRTH -0.248 1.000

BPC -0.075 0.172 1.000

DAYS 0.071 -0.120 0.070 1.000
DEATH 0.445 -0.561 0.107 -0.017 1.000

DENSITY -0.313 0.113 -0.209 0.210 -0.262 1.000
EQUIPMENT -0.014 0.061 0.001 -0.129 0.056 -0.135 1.000
GHEPC 0.073 0.058 0.013 0.319 -0.047 0.103 -0.393 1.000

GPPCAP -0.284 0.293 0.210 0.195 -0.116 0.519 -0.104 0.022 1.000

INSURED  -0.212 0.191 0.212 0.211 0.028 0.297 -0.088 0.047 0.758 1.000

VISIT 0.298 -0.270 -0.005 0.115 0.128 -0.121 0.039 -0.028 -0.117 -0.067  1.000
WELFARE  -0.053 0.040 -0.017 -0.184 0.038 0.067 0.074 -0.091 -0.08¢ -0.1564  -0.065 1.000

919 27 Aandunuseasiaulsililugunisonnasdany d iy

L g

AYAMARNUNNIBITIEAEFINNANASE T 2539 Tugduuudannsg Double Log

AGE BIRTH BPC DAYS DEATH DENSITY EQUIPMENT GHEPC , GPPCAP INSURED VISIT WELFARE

AGE  1.000

BIRTH -0.277 1.000

BPC -0.115 0.160 1.000

DAYS 0.071 -0.133 -0.009 1.000
DEATH 0.336 -0.586 0.075 0.022 1.000

DENSITY -0.218 0.165 -0.084 0.221 -0.059 1.000

EQUIPMENT 0.033 0.076 -0.172 -0.129 0.049  0.003 1.000

GHEPC 0.114 0.014 0.045 0.398 0.055 0.059 -0.346 1.000

GPPCAP -0.203 0.270 0.250 0.251 -0.118 0.529 -0.060 0.040 1.000

INSURED -0.213 0.102 0.278 0.199 -0.009 0.318 -0.180 0.010 0.645 1.000

visIT 0.216 -0.194 0.034 0.078 0.037 0.045 0.073 0.028 0.052 -0.080  1.000
WELFARE  0.153 -0.015 -0.020 -0.201 0.257 -0.141 0.238 -0.144 -0.291 -0.2908 -0.097 1.000
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A1579 2-8 ﬂ'-’lwﬁ’uﬁ'uﬁ'maﬁ'quﬂsm‘i'luﬂumenmnam%awq dmiudayamannuang
UBNENEGUNNMATY 29388 Pooled data Tugrluvuannsidunss

AGE BIRTH BPC DEATH DENSITY EQUIPMENT GPPCAP INSURED

AGE 1.000

BIRTH -0.252 1.000

BPC -0.022 0.149 1.000

DEATH 0.352 -0.453 0.186 1.000

DENSITY -0.292 0.129 -0.182 -0.197 1.000

EQUIPMENT 0.003 0.004 0.038 0.083 -0.102 1.000

GPPCAP -0.274 0.291 0.207 -0.059 0.539 -0.086 1.000

INSURED -0.185 0.137 0.134 0.087 0.256 -0.083 0.634 1.000

A1919 -9 ﬁhﬂné’uﬁ’uémmﬁcLtﬂsmﬁ"luﬂummmnam%awq AmFutaysnIAfRs
1RINENUFUNNMATE 2a988Ya Pooled data lugiuruannis Double Log

AGE BIRTH BPC DEATH DENSITY EQUIPMENT GPPCAP  INSURED

AGE 1.000

BIRTH -0.284 1.000

BPC -0.049 0.169 1.000

DEATH 0.236 -0.455 0.152 1.000

DENSITY -0.173 0.082 -0.054 0.097 1.000

EQUIPMENT 0.002 0.017 -0.042 0.093 0.005 1.000

GPPCAP -0.122 0.252 0.289 -0.005 0.490 -0.052 1.000

INSURED -0.203 0.070 0.127 0.090 0.224 -0.088 0.495 1.000
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’ s ot [ 4 s . L Qs
A3 2-10 Arandniusraiaulsildluannisonnendmy dwsutayanainana
1assrgegunmwaralantu 1 2537 Tugduuusanisidunss

AGE  DENSITY DOCTOR DRUG GFINANCE INCOMECAP INSURED PvB

AGE 1.000

DENSITY -0.265 1.000

DOCTOR -0.117 0.748 1.000

DRUG -0.251 0.913 0.663 1.000

GFINANCE 0.248 0.281 0.485 0.290 1.000

INCOMECAP  -0.193 0.576 0.672 0.419 0.248 1.000
INSURED -0.210 0.195 0.136 0.112 0.138 0.301 1.000
PVB -0.245 0.260 0.421 0.102 -0.007 0.425 0.218 1.000

1 Qs e (4 o’ a L s
919 2-11 Aduduiusaesiaudsililuaunisanoamdmy dufudayanmainuana
1assgagumwaAlanay 1 2537 lugduvuanns Double Log

AGE DENSITY DOCTOR DRUG GFINANCE INCOMECAP NSURED PVB

AGE 1.000

DENSITY -0.259 1.000

DOCTOR 0.083 0.271 1.000

DRUG -0.063 0.314 0.386 1.000

GFINANCE 0.240 0.000 0.636 0.385 1.000

INCOMECAP  -0.062 0.472 0.656 0.330 0.295 1.000

INSURED -0.138 0.114 0.332 0.154 0.178 0.293 1.000

PVB -0.144 0.298 0.369 0.463 0.047 0.327 0.077 1.000
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919 2-12 Mandaiusaasiaulsililuannsonnandany dwsudayanasiauans
rasgnagumwaratantu 1 2539 Tugduuvannisidunss

AGE DENSITY DOCTOR DRUG GFINANCE INCOMECAP INSURED PVB

AGE 1.000

DENSITY -0.149 1.000

DOCTOR -0.085 0.780 1.000

DRUG -0.163 0.912 0.798 1.000

GFINANCE 0.289 0.310 0.507 0.314 1.000

INCOMECAP  -0.091 0.582 0.549 0.335 0.312 1.000

INSURED -0.177 0.310 0.359 0.183 0.012 0.448 1.000

PVB -0.028 0.325 0.254 0.133 0.057 0.693 0.373 1.000

A1519 2-13 Aandunusvasiaulsiidluaanisanoandany dmsudayaniadanana
1a9918nggunnaAentu 1 2539 lugduuuannis Double Log

AGE  DENSITY DOCTOR DRUG GFINANCE INCOMECAP INSURED PVB

AGE 1.000

DENSITY -0.140 1.000

DOCTOR 0.100 0.318 1.000

DRUG -0.243 0.466 0.349 1.000

GFINANCE 0.265 0.143 0.722 0.093 1.000

INCOMECAP  0.019 0.496 0.709 0.352 0.491 1.000

INSURED -0.109 0.280 0.437 0.109 0.318 0.497 1.000

PVB -0.028 0.354 0.371 0.439 0.187 0.553 0.298 1.000
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A998 2-14 Aanduiusaasiaulsidluannmsannasdmy dmiy dayanmainuana
VBITIWNLFVNINNIALANGY 1RITAYS Pooled data Tugtluuvsunisidunss

AGE
DENSITY
DOCTOR
DRUG
GFINANCE
INCOMECAP
INSURED
pPvB

AGE

1.000
-0.192
-0.090
-0.194
0.243
-0.116
-0.180

-0.098

1.000
0.766
0.913
0.254
0.537
0.256
0.311

1.000
0.737
0.448
0.559
0.256
0.341

DENSITY DOCTOR DRUG

1.000
0.267
0.340
0.152
0.137

GFINANCE INCOMECAP INSURED  PVB

1.000
0.301

0.055
-0.035

1.000
0.366 1.000
0.535 0.306 1.000

1519 2-15 Aandauiusaasiaulsnlflusinmsannasidony dwsu dayaniafnaans

VRITUNLFUNINAALANTY URITAYA Pooled data TugLluuuannis Double Log

AGE
DENSITY
DOCTOR
DRUG
GFINANCE
INCOMECAP
INSURED
PVB

AGE

1.000
-0.189
0.095
-0.132
0.252
-0.007
-0.120

-0.074

1.000
0.301
0.366
0.052
0.436
0.185
0.332

DENSITY DOCTOR

1.000
0.361
0.641
0.621
0.371

0.380

1.000
0.265
0.319
0.136

0.445

1.000
0.431
0.240
0.090

DRUG  GFINANCE INCOMECAP INSURED PVB

1.000
0.374 1.000

0.380 0.168 1.000
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NANUIN 1

a
ANFIEIN -1
ﬂamﬁtﬂ‘i’lxﬁauminmnﬂﬂﬁawu (Multiple Regression)

A iU PedreganImaIAsEReaRa (GHEPC) 1l 2537

A

Exponential Semi-log
CONSTANT 5.465* -1357.236 *
(21.44) (-2.93)
BPC 0.003 * 417.765*
(4.94) (6.09)
DENSITY 0.00014 65.326 *
(1.39) (2.08)
GPPCAP -0.0000019 ** -87.897 **
(-1.75) (-1.84)
DEATH 0.039 143.719
(1.45) (1.49)
BIRTH 0.009 116.182
(0.93) (1.23)
EQUIPMENT -0.060 -85.896
(-0.43) (-0.94)
INSURED 0.003 22.784
(1.08) (0.69)
AGE 0.022 18.345
(1.40) (0.15)
AdjR’ 0.51 0.57
F - test 10.46 13.43

R - 1. AlanEL An ANADRA t

2.* uwnunsaldudnAtyn1eatin ol seiu 0.05
* ununsalitdAtyn1ealia o s2Au 0.10

3. AMAuEAVEUIBITEdNtgIWAATTFRNAR TR TN I AR siaTTY

C o de =

M ALRRL NANUIUAINENNITN 1 = - 0.091
W AR NATUIURINGNNISN 2 = - 0.122

4. NI wangds saudssandnabiaglunsdszinnsreasannisiu

5. A71491 Observation (n) = 75 Taelison Saudanuviansau

A = o o =) ’.’, © L L4 3 a a
Wasanniilaseanistimeganiwlnawesiuluihiu vldsumuinsgeningaaulialng
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128
HANSILATIZRANNITON0AELBINY (Multiple Regression)
AU EansguMNIASTRaRa (GHEPC) 1l 2539
o Exponential Semi-log
mamls ) ) ) @)
CONSTANT 5.567 * 4.976 -5722.972 * -3549.111 *
(44.46) (17.16) (-14.08) (-4.24)
GHEPC 0.0011* NI. 1055.679 * NI.
(17.52) (14.55)
EQUIPMENT 0.096 * 0.070 $88.523 * 115.484
(2.57) (0.78) (3.41) (0.92)
DENSITY -0.00022 * 0.0002 * 91.610 82.659
(-4.93) (2.20) (1.61) (1.44)
BPC 0.00007 0.0006 * 23.617 153.806 **
(0.69) (2.84) (0.59) (1.77)
AGE 0.00290 0.019 -39.252 239.624
(0.50) (1.40) (-0.48) (1.37)
BIRTH 0.00238 0.027 * 123126 442.436 *
(0.59) (3.01) (-1.26) (2.23)
DEATH 0.012 0.065 * 177.160 = 281.554
(1.12) (2.66) (-1.96) (1.50)
DAYS -0.006 0.047 -106.373 324.816 **
(-0.48) (1.59) (-1.32) (1.94)
VISIT 0.060 0.138* -140.098 65.381
(2.13) (2.04) (-1.29) (0.27)
GPPCAP 0.0000004 0.00000006 9.939 54.333
(0.96) (0.06) (0.23) (0.58)
INSURED 0.001 -0.003 -19.600 -41.767
(0.40) (-0.91) (-0.49) (-0.47)
WELFARE -0.0000028 -0.000011 ** 8.022 -14.219
(-1.11) (-1.89) (1.18) (-0.97)
AR 092 055 088 0.40
F - tost 75.76 9.47 39.48 4.86

wnewe - 1. AR AB ANATA t
2.* ununsahludnAtynneaia o s 0.05
~* UNuUNTAEAATYN19atizl ol 3EL 0.10
'mo'mﬁmmjummswdqﬂqmmwmﬂ?ﬁsim'mf-iwqmmwwmm*gluﬂﬁmum fu Aadan
Auananaumsi 1= 0.882

o =

NAUILAINANNITN 3 = 1.171

4. NI wangd sfaudssananalieglunisdssunmAnassannisiy
5. 749U Observation (n) = 76

LS 3.
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AN519N B-3

HANMSIATINRNNTOANRLLBINY (Multiple Regression)

AMmFU TesEgINNNIASAaRa (GHEPC) - Pooled Data

129

Aauils Exponential Semi-log
CONSTANT 5283 * -2722.316 *
(31.55) (-6.50)
BPC 0.0011* 218.932 *
(5.51) (4.82)
DENSITY 0.00023 * 83.819 *
(3.42) (2.79)
DEATH 0.056 * 169.065 **
(3.15) (1.81)
AGE 0.039* 278.015*
(3.79) (2.80)
BIRTH 0.020* 255,895 *
(3.07) (2.70)
INSURED 0.00092 29.087
(0.39) (0.80)
GPPCAP -0.0000006 23.956
(-0.80) (0.53)
EQUIPMENT 0.031 52.221
(0.38) (0.71)
AdjR? 0.51 0.47
F - test 20.84 17.61
urbin - Watso 1.77 *** 1.76 "
wnew : 1. ATlWINAL Ae ANATR t

2% UnunsaidedAtYnNada t s 0.05
* ununsiivdadnAyneatin o s2u 0.10
= Durbin Watson aglutasfirnaulalail&dnuiin Autocorrelation vl i seiinitidndyneatin 0.0
»+ 4ifitfym Autocorrelation nu szMNTHAIATUNNATIA 0.05

3. NI wnnei wTouﬂi'm’qnﬂ'wﬂzjmij'lunwﬂ?:mmfiwmauma‘ﬁu

4. 377U Observation (n) = 151 Taglison Samdaumansanu il 2537

) v 1 4
\Havannilasanisinsgeninwlyeiwe s luihin M liRunainsganiwgeauialng
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A9 1-4

HANNSILATIERANNITOADBELTINY (Multiple Regression)

AU TERnegINIWMAENTUsaNa (PHEPC) 1l 2537

- Exponential Semi-log
Aaus
(1) (2) (3)
CONSTANT 6.636 * 6.946 * 2734.451 *
(28.24) (28.29) (2.19)
GFINANCE -0.026 * -0.030 * -1062.673 *
(-10.48) (-11.22) (-10.41)
INCOMECAP 0.000019 * 0.000010 * -0.550
(4.13) (2.01) (-0.00)
AGE 0.056 * 0.053* 446.268 *
(3.98) (3.92) (3.57)
DENSITY 0.00001 NI. 47.441
(0.08) (1.28)
DOCTOR NI. 0.011~ 242,332 *
(2.70) (3.69)
DRUG NI. -0.0001 35.547
(-0.71) (1.49)
INSURED 0.001 0.002 39.005
(0.45) (0.97) (1.14)
PVB 0.003 -0.0005 -12.778
(0.98) (-0.16) (-0.56)
AR 0.79 0.8 0.81
F - test 47.83 46.94 44.97

wieng - 1. A MNRY Ae ANADR t
2.* ununsaliudnAyneada o sz 0.05
= ununsidledAtyn1eatin ou sedu 0.10
3. AArnuEameuaasmeanagrannAentutasslfafEause o el
ffuaaInaNnsi 1 = 0.453
fifuaniannauns 2 = 0.238
4. NI w8 GT':LLﬂTﬁqndﬂqlﬁagﬂ.un'\?ﬂsxmmﬂ'wmaun'\sﬁu
5. 471U Observation (n) = 75 Tae'lisan Sandasmansana.

d' a L% (% =l :: o L O o 2:’ = o
Wesnniilarnininsgrnininewesiuluthiu imliRiuauninrganingaiufiang
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FINTIIN 6-5 131
emms‘"aLﬁ‘a"\zﬁauminmnam%wq (Multiple Regression)

AMWFU esregunALanTusaia (PHEPC) 3 2539

Soutls Exponential Semi-log
(1) (2) ) (4)
CONSTANT 7.548 * 7.360 * 7.346 * 196.141
(45.59) (40.82) (38.93) (0.09)
GFINANCE -0.034 * -0.032* -0.032 * -1551.464 *
(-18.39) (-15.86) (-15.20) (-11.87)
INCOMECAP 0.000008 * 0.000014 * 0.000016 * 552.493 *
(2.86) (5.00) (4.74) (2.75)
AGE 0.045 * 0.046 * 0.043 * 287.154 **
(4.64) (4.18) (3.86) (1.94)
DOCTOR 0.010 * NI NI. 293.120 *
(4.98) (3.18)
DRUG NI. 0.00014 * NI -28.135
(2.18) (-0.49)
DENSITY NI. NI 0.00006 22.294
0.71) (0.40)
PVB -0.003 -0.005 * -0.006 * -65.132 **
(-1.42) (-1.99) (-2.17) (-1.83)
INSURED -0.00015 0.00181 0.002 -70.964
(-0.07) 0.71) (0.70) (-1.05)
AdjiR’ 0.88 0.85 0.84 0.81
F - test 93.43 71.03 66.28 41.41

WEwWeR - 1. AlN0NAY A ANadi t
2.* ununsaliudnfynieads o sedu 0.05
* UNUNTAMTIAN AN NATH tu T 0.10

w
3.

ANEavENTaITEAganNNAlEnTusene [iRT Beusiev o Aale

NAMUIIRINANNIT 1 = 0.255
NAUIIRNANNIT 2 = 0447
NAMUIURINANNTIT 3 = 0.511
oo o

NATUIURINANNTIN 4 = 0.546
4. NI wnaitia faulsiananalaiegluninlssanurassauntiy
5. 49U9u Observation (n) = 76
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HANNFIATISRANNITOADBLILBINY (Multiple Regression)
AT $18ANBFUNINNALBNTURDA (PHEPC) - Pooled data
FCIRIR Exponential Semi-log
(1) 2 (3) (4)
CONSTANT 7.210 " 7.064 * 7.058 646.642
(52.70) (48.95) (47.82) (0.62)
GFINANCE -0.032 * -0.030* -0.030 * -1303.835 *
(-20.72) (-18.68) (-18.16) (-14.74)
INCOMECAP 0.000012 * 0.000016 * 0.000017 * 370.236 *
(5.16) (7.38) (7.28) (3.79)
AGE 0.050 * 0.051 * 0.049 * 352.065 *
(6.04) (5.70) (5.33) (3.28)
DOCTOR 0.009 * NI NI 221.241~
(5.47) (3.90)
DRUG NI 0.00011 * NI. 36.352
(2.31) (1.34)
DENSITY NI. NI 0.00003¢ 4.823
(0.60) (0.14)
PVE -0.003 * -0.0023 -0.003 -51.610 *
(-2.00) (-1.24) (-1.35) (-2.34)
INSURED 0.0011 0.0016 0.0016 8.369
(0.66) (0.86) (0.84) (0.22)
AR 0.84 0.82 0.81 0.77
F - test 136.42 113.72 109.15 65.12
Durbin - Watson 1.50 771 182 1.79

uNeg) : 1. AMWEAL Ae Analic t

2.*  ununstidadnAtyn1eania ol sEAU 0.05

“ UNUNTAINEAATYN9ATA (U sEAL 0.10

*** Durbin Watson agjlutasiidindulalilédnifaAutocorrelationviela o seduiludnAoynneadi 0.05
o Lifitloymn Autocorrelation tu srfLTadNAtynaadin 0.05
3. ArpouEaveurasssanegan I AlengusiameldaiaGausena o Anadn
0.335
0.447
fAnuansmINaNNsT 3 = 0.475

d' L dl
NATUIUANNANNITN 1

oo <
NATUIUINNANNITN 2

PAUIAINANNIIT 4 = 0.417
4. NI g siauddsdananabiag lunnsdssunuAaesannisiuy

5. 4991 Observation (n) = 151 Taeldsan Aandmumiansanu Wl 2537
Y o o :Il o L [ % g _ a
weawrnnillassnininsgaawinewesiuluhiu il wauineganm geauiinuUng
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DANUIN B
nsnsaxsauilymnniaAsegis

nszurunsselindsannmednidensaudsdassifinguiniarssgrnaniuazai
v i
Anmluarnaiuayuuds dusellassnisdnmae nismsaasautfywimiaasesiantiug

] = 'S = -:l' v 1 4’ d:’/ o é‘
ABNNITIATIEUANNITD mnﬂuL'vam"l.mmnm?ﬂi:u'\mm TANVUADUANU

1. msilassfanduiufunedausswinadioudsiass (Partial Correlation) \ivesin
n1eRsaaaautioyun Multicollinearity %4Lﬂuﬁzym‘f;ﬁoLLﬂTEm:'LuLLuuﬁﬁﬂﬂ\wﬁmmz?uﬁuﬁ'
%ﬁuu@:ﬁulusxﬁu%q lunsAnsildinusinsaageutiogun Multicollinearity Tag
ﬁm?mwmnﬁimm"fuﬁuﬁmqﬁwizudmﬁf)uﬂ?%m:ﬁqmd'\ 07 3wl wu Drug ua
Density #A1AnANNUFLNIdauwindy 0.913 Tusnsntanuan a-10 Wudy vanluwuy
'ﬁmmLﬁmﬁrymﬁ%ﬁﬂﬁﬁ’vﬁuﬂszawﬁﬂsxmmﬁ'wmLtuuﬁ'\ﬂmﬁr-hmmuﬂafﬂmuﬁ@q
Lm:ﬁumiﬁuﬁﬂ:ﬁqlﬁmmmm@uauuﬁgmmmﬁﬁwudq sawtlsdastldanunsanimunsi

wlsenuldntinatidudnAryneadin

2. N59LATIEUAN Durbin Watson ivaninisasaaaautloyun Autocorrelation Tty

o

ﬂrgm‘?immmu (Error term) luuundnaasiianuduiugiussuinretasna luliduuadii
BN %e'l.um?ﬁnmmfwzwuﬁn&lmﬁimuwuﬁﬁﬂmwn?ummm%gammﬁmwﬁ
\u Pooled Data Tmﬂlumsﬁﬂmﬁl%mmfﬁvammuﬂn&]mﬁmnmﬂa Durdin Watson d
statistic W seALNEANATY 0.05 Fanousilunissindulasi]

1) sanfuannAgunaiaiigul Autocorrelation e A Durbin Watson #
Aauld teanda d | wise wnndnen 4 - d | degiluwdidaly (ind  wsr d
1ann19Elmmn519 Durbin Watson d statistic)

2) 'ldaunsasindulalésnfintloun Autocorrelation wielsl oA Durbin
Watson fidnuanild egfludos d e d , side egludaa-d Bea-d,

3) dijwsanniguniniiaileymr Autocorrelation e A1 Durbin Watson #

Andls atlutoed e 4-d,

1y
&l 0 =

b 1
winlunuuansasfiatigmitiazinidAranuudslsuildldifludianfign  usian

9
1

AuilsrAnsfapaiinuantiAlieuids (Unbiased) windanuausineteihldfiauiauiny

(Consistent)
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¢ - > < >4 —P
aaNsy Tdauno Tiaunsn taniu
anuign | dadulaly € " > dadulald anNAgIu
- Usannigutlomun .
manadoyun mafadoymn
Autocorrelation
Autocorrelation Autocorrelation
|
0 d d 2 4-d 4-¢

3. MIAATITAT ttest INavinsAmBansaulsiannsoasuaseaagannwls

atsidadAuneads lunsAnmitldinousiseinindrdey? 0.05 waz 0.10
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