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ABSTRACT

Terms of trade shocks have been considered one of the main driving forces causing
business cycle fluctuations in small open economies. Despite their importance in business
cycles of small open economies, it is hard to find a serious study in existing literature
investigating their implications on monetary policy under a small open economy. Considering
it, this paper studies what form of monetary policy rule is the most adequate for a small
open economy where terms of trade shocks are dominant factors in generating its business
cycle fluctuations. For this purpose, various implementable monetary policy rules frequently
analyzed in existing literature are compared in terms of social welfare levels which they can
provide for the economy respectively. Main results of this paper can be summarized as
follows. First, for a small open economy where terms of trade shocks are main driving
forces of its business cycle fluctuations, the nontradable goods price inflation targeting can
provide higher level of social welfare than other traditional monetary policy rules such as
the CPI inflation targeting or the fixed exchange rate regime. Second, the social welfare
improvement of the non-tradable goods price inflation targeting is more apparent when
export goods price shocks are more important than import goods price shocks.
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[Figure 1] Structure of Theoretical Model
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{Table 1> Benchmark Parameters

Preference intertemporal elasticity of consumption=2 y=2
elasticity of labor supply=1 Y, =1
Technology labor share=2/3 a=2/3
depreciation rate=0.021 §=0.021

elasticity of substitution between domestic and imported
Aggregator . . p =033
intermediate goods for tradable goods=1.5

elasticity of substitution among intermediate goods for

nontradable goods=10 6=09

elasticity of substitution between final goods N and 7=0.44 x =-1.27

elasticity of substitution among differentiated final goods T=6 €r=0.83

elasticity of substitution among differentiated final goods N=10 ey=09

Others frequency of price change: prob. of not reoptimizing price=0.66 ¢ =0.66
time discount factor=1% 3=0.99

sensitivity of policy interest rate to inflation P, =15

Note: 1) a and b are calibrated such that the ratios of tradable goods T and imports to GDP are 60% and 30%
respectively at the steady state.
2) 1k is calibrated such that the ratio of the standard deviation of investment to that of GDP is around 3.

2390 fBet=s Ak g 1 Q19 =3 £ T 7 WEE,
Fdlo] el ek HEIAE Aol W1 FQ STk £E 2 Y @R o
2~

S Jeile S
Monacelli(2005)E wie} 1.52 A3tk VAR(1)S &34
pREteo 2 By Yo fdd F48 AR

log(Py (s "))] [0.75 o.oo] log(Py(s")) N en(s'™h)
log(Pp(s'"1))| 10-00 0.75] |log(Pr(s")) | |ep(s'*h)

19) MESARELE S04 A AFA) AAEANN 22 DR T FAG YEI1A ) A2
of ARspl ez, med AR vmstel WEsbZo] urk BHHolekn HAY & e, oleid
HlmeA] 4] guia A e B dpold theksbl masa slek olsh BRSNS Burscin e

al.(2005)3} Lee(2009) S H=.
20) = 2 FY S digh AFEAY] FAAR] AR o]gH(2009)E FE
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AFEEE "=Es Aoz 7HE3H T2 whH, A A}pj—zlu Schmitt-
th2) Grohé and Uribe(2004)7} A A8t 23} A}

o] HHHES o|2 Rgd Hg3toan

Var 62(5"‘“)}: [0.0003 0.0000] A3 FoAA Hrk)
ep(st™h) 0.0000 0.0003 To| Ay ANE 245 AHE7] 9
3, WA 2 Ao 79 EH Jel 7+ 53}
2. 7|& B& MHo}o[M 9 o) e AT FFS s 1
=R 7t AJY A ) & opah WA Falgo] &M &7
AF ol EPZlE S AEet S A5l
<Table 2>= 2& Wo EFE AlId ARSI e 2R 9 BERAR AL
°ﬂ/\1 AAZE vpel o] AAF F o]2 I FAYo] A7} -826.959) -826.92%1 Ao
moldge Ans AHYsla 9l = ‘JrE]r‘Jr Hlﬂ EH*J" 38 = 7t

A 5 g, Bl 71 Q1EH ol B
7} ?J% ol BZI"F ] ﬂ‘%ﬂZH 7 HY Aee 2uE xR ARE
A= ol BlEeY B4E vehdth A F5o] Zz} -826.137) -825.87% LFE}
npReto 2 FIXE Eagao] 383 11 U P $EE AT S AT
gshe 7-g-oltk & JE Ao =yt o33 AL
SHA, <Table 2>ol|A 275 AL3|FAY FA FEe AR E7F AEH oA B
S A3 ofe} Wgol] I FAXE AR A9 vluste] Hludx 71
o]2 Zgo] th3t 1002719 RAFS IS ERIES Ao s HAY
1003] ':&%‘S}O# T2® A, o]2  EE V|IFOE iF 01% FEo &
sl WA W Zojdgnitt 7b w4 Mol 7hsd 4 des SJmgith
21) $53 £ F0A 712 3 Aole] FEAS YelFoE goleta AT, FEA] g e

A gl B arel 2o sl dols} Geltt
22) ©, HEAR ASFAL 74 R AGelN TR ABFA FE(eve ) Bl
23) Rt} 2A|EE AFSRS Schmitt-Grohé and Uribe(2004, 2007)S 3%
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{Table 2> Simulation Result with Benchmark Parameters

CPIT DIT I DIT I FIX
Social Welfare Level
Conditional -826.95 -826.39 -826.13 -826.24
Unconditional -826.92 -826.28 -825.87 -826.19
(0.49) (0.80) (0.78) 0.57)
Standard Deviation

Consumption 0.96 1.63 1.53 0.76

Labor 2.05 3.09 2.69 0.75
Crotombaen | o | ew | am | on
Real Marginal Cost 1.96 1.77 1.80 2.06
Trade Balance 1.25 2.44 1.81 0.40

Real Exchange Rate 0.96 1.12 1.13 0.79
CPI Inflation 0.46 0.64 0.53 0.26
Domestic Goods Price Inf. 0.80 0.91 0.80 0.58
Nontradable Goods Price Inf. 0.68 1.04 0.78 0.23

Correlation Coefficient with GDP

Consumption 0.99 0.99 0.98 1.00

Labor -0.55 -0.82 -0.74 0.37
Investment 0.98 0.98 0.98 1.00

Trade Balance 0.48 0.53 0.65 0.54

Note: 1) The statistics on the table are computed as average of 100 simulations of 100 quarters.
2) The numbers in parentheses in the row of unconditional social welfare level are standard errors of
the variable.
3) All variables except for ‘conditional social welfare’ and ‘unconditional social welfare’ are defined as
% deviations from their steady state level and the trade balance is defined as a ratio to GDP.
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#dE ARATANE FARE B3E
LA 5 ok

HlufA) E7F A&l EpzlEe]
7P -4 AR FEE AT
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H7F= A A= Gali and Monacelli(2005)
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{Table 3> Simulation Results with Export/Import Price Shocks Only

A. Export Price Shocks Only

CPIT DIT I DIT 1I FIX
Social Welfare Level

Conditional -826.99 -826.31 -826.06 -826.17
Unconditional -826.90 -826.04 -825.77 -826.24

(0.47) (0.83) (0.73) (0.42)

Standard Deviation

Consumption 0.74 1.51 1.53 0.63

Labor 2.01 2.85 2.74 0.69

Com gt || ow | e | s
Real Marginal Cost 1.90 1.64 1.78 2.00
Trade Balance 1.19 2.38 1.85 0.36

Real Exchange Rate 0.79 0.97 1.04 0.63
CPI Inflation 0.44 0.61 0.53 0.20
Domestic Goods Price Inf. 0.75 0.87 0.81 0.58
Nontradable Goods Price Inf. 0.64 1.01 0.80 0.23

Correlation Coefficient with GDP

Consumption 0.98 0.99 0.98 1.00

Labor -0.53 -0.81 -0.75 0.74
Investment 0.97 0.98 0.98 0.99

Trade Balance 0.59 0.56 0.67 0.65

Note: 1) The statistics on the table are computed as average of 100 simulations of 100 quarters.
2) The numbers in parentheses in the row of unconditional social welfare level are standard errors of
the variable.
3) All variables except for ‘conditional social welfare’ and ‘unconditional social welfare’ are defined as
% deviations from their steady state level and the trade balance is defined as a ratio to GDP.
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{Table 3> Continued

B. Import Price Shocks Only

‘ CPIT DIT I DIT 1I FIX
Social Welfare Level
Conditional -825.90 -826.01 -826.01 -826.01
Unconditional -825.93 -826.00 -826.01 -826.08
(0.33) (0.09) (0.09) (0.34)
Standard Deviation
Consumption 0.63 0.21 0.26 0.42
Labor 0.52 0.13 0.09 0.29
((égrr;ufrf;t?jfllea‘g R o 0,98 021 035 0,95
Real Marginal Cost 0.56 0.47 0.48 0.45
Trade Balance 0.46 0.42 0.29 0.19
Real Exchange Rate 0.56 0.47 0.48 0.45
CPI Inflation 0.17 0.13 0.13 0.17
Domestic Goods Price Inf. 0.32 0.12 0.12 0.07
Nontradable Goods Price Inf. 0.28 0.12 0.08 0.00
Correlation Coefficient with GDP
Consumption 1.00 1.00 1.00 1.00
Labor -0.99 0.20 -0.35 -0.95
Investment 1.00 1.00 1.00 1.00
Trade Balance 0.28 0.10 0.02 0.21

Note: 1) The statistics on the table are computed as average of 100 simulations of 100 quarters.

2) The numbers in parentheses in the row of unconditional social welfare level are standard errors of

the variable.

3) All variables except for ‘conditional social welfare’ and ‘unconditional social welfare’ are defined as

% deviations from their steady state level and the trade balance is defined as a ratio to GDP.
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[Figure 2] Impulse Response Functions of Real Marginal Cost to an
1% Export Price Shock
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[Figure 3] Differences of Impulse Response Functions of Real
Marginal Cost to an 1% Export Price Shock
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[Figure 4] Impulse Response Functions of Real Marginal Cost
to an 1% Import Price Shock
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{Table 4> Sensitivity Analysis: Persistence of Shock

A. AR(1) Coefficient of Price Shocks = 0.5

cit | bpir1 | b FIX
Social Welfare Level
Conditional -826.28 -825.83 -826.02 -826.05
Unconditional -826.27 -825.75 -825.97 -826.08
(0.16) (0.26) (0.24) (0.28)
Standard Deviation

Consumption 0.41 0.74 0.64 0.49

Labor 1.41 1.86 1.64 0.87
Comouobone | x| an | aw | o
Real Marginal Cost 1.76 1.63 1.74 1.80
Trade Balance 1.01 2.17 1.31 0.65

Real Exchange Rate 0.40 0.47 0.48 0.37
CPI Inflation 0.28 0.43 0.31 0.18
Domestic Goods Price Inf. 0.69 0.65 0.63 0.55
Nontradable Goods Price Inf. 0.43 0.75 0.43 0.12

Correlation Coefficient with GDP

Consumption 0.99 0.99 0.99 1.00

Labor -0.22 -0.68 -0.47 0.45
Investment 0.99 0.99 0.99 1.00

Trade Balance 0.43 0.50 0.61 0.53

Note: 1) The statistics on the table are computed as average of 100 simulations of 100 quarters.
2) The numbers in parentheses in the row of unconditional social welfare level are standard errors of
the variable.
3) All variables except for ‘conditional social welfare’ and ‘unconditional social welfare’ are defined as
% deviations from their steady state level and the trade balance is defined as a ratio to GDP.
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{Table 4> Continued

B. AR(1) Coefficient of Price Shocks = 0.95

‘ CPIT DIT 1 DIT I FIX
Social Welfare Level
Conditional -829.69 -831.08 -829.92 -826.81
Unconditional -829.55 -830.38 -829.23 -826.58
(4.27) (6.21) (6.49) (3.01)
Standard Deviation

Consumption 2.18 2.99 3.05 1.58

Labor 3.25 4.64 4.55 0.74
(Szrr;ufs;tﬁzlea‘;t db:t‘:; e:)’“ 0.79 091 0.92 032
Real Marginal Cost 2.50 2.18 2.17 2.81
Trade Balance 1.34 2.12 2.12 0.18

Real Exchange Rate 2.95 3.24 321 2.53
CPI Inflation 0.64 0.79 0.70 0.44
Domestic Goods Price Inf. 0.94 1.05 0.96 0.75
Nontradable Goods Price Inf. 0.98 1.27 1.08 0.50

Correlation Coefficient with GDP

Consumption 0.93 0.93 0.93 1.00

Labor -0.56 -0.73 -0.74 -0.25
Investment 0.88 0.89 0.91 0.99

Trade Balance 0.56 0.66 0.62 0.07

Note: 1) The statistics on the table are computed as average of 100 simulations of 100 quarters.
2) The numbers in parentheses in the row of unconditional social welfare level are standard errors of
the variable.
3) All variables except for ‘conditional social welfare’ and ‘unconditional social welfare’ are defined as
% deviations from their steady state level and the trade balance is defined as a ratio to GDP.
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{Table 5> Sensitivity Analysis: Volatility of Shock

A. Variance of Price Shocks = 0.0002

ciT | DIl | DITn FIX
Social Welfare Level
Conditional -826.61 -826.24 -826.07 -826.14
Unconditional -826.60 -826.18 -825.89 -826.09
(0.40) (0.65) (0.64) (0.46)
Standard Deviation

Consumption 0.78 1.33 1.24 0.62

Labor 1.68 2.52 2.19 0.61
Comoutiimbon | o | aw || o
Real Marginal Cost 1.60 1.44 1.47 1.68
Trade Balance 1.02 1.99 1.47 0.33

Real Exchange Rate 0.78 0.92 0.92 0.64
CPI Inflation 0.38 0.53 0.43 0.22
Domestic Goods Price Inf. 0.65 0.74 0.65 0.47
Nontradable Goods Price Inf. 0.55 0.84 0.63 0.19

Correlation Coefficient with GDP

Consumption 0.99 0.99 0.98 1.00

Labor -0.55 -0.82 -0.74 0.37
Investment 0.98 0.98 0.98 1.00

Trade Balance 0.48 0.53 0.66 0.54

Note: 1) The statistics on the table are computed as average of 100 simulations of 100 quarters.
2) The numbers in parentheses in the row of unconditional social welfare level are standard errors of

the variable.

3) All variables except for ‘conditional social welfare’ and ‘unconditional social welfare’ are defined as
% deviations from their steady state level and the trade balance is defined as a ratio to GDP.
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{Table 5> Continued

B. Variance of Price Shocks = 0.0004
CPIT DIT I DIT II FIX

Social Welfare Level

Conditional -827.29 -826.54 -826.20 -826.34
. -827.23 -826.27 -825.81 -826.37
Unconditional
(0.65) (0.86) (0.98) (0.63)
Standard Deviation
Consumption 1.13 1.82 1.83 0.90
Labor 242 3.41 3.24 0.88

(Corr. coefficient between

consumption and labor) 067 088 085 030
Real Marginal Cost 2.28 2.00 2.11 242
Trade Balance 1.46 2.84 2.10 0.47

Real Exchange Rate 1.13 1.27 1.33 0.92
CPI Inflation 0.54 0.75 0.62 0.31
Domestic Goods Price Inf. 0.93 1.06 0.93 0.67
Nontradable Goods Price Inf. 0.80 1.21 0.91 0.28

Correlation Coefficient with GDP

Consumption 0.99 0.99 0.99 1.00
Labor -0.55 -0.81 -0.76 0.34
Investment 0.98 0.98 0.98 1.00
Trade Balance 0.48 0.56 0.63 0.52

Note: 1) The statistics on the table are computed as average of 100 simulations of 100 quarters.
2) The numbers in parentheses in the row of unconditional social welfare level are standard errors of
the variable.
3) All variables except for ‘conditional social welfare’ and ‘unconditional social welfare’ are defined as
% deviations from their steady state level and the trade balance is defined as a ratio to GDP.
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{Table 6> Sensitivity Analysis: Degree of Openness

A. Tradable Goods/GDP = 0.5

CPIT DIT 1 DIT II FIX

Social Welfare Level

Conditional -688.61 -688.04 -688.02 -688.16
Unconditional -688.59 -688.01 -687.91 -688.13
(0.39) (0.58) (0.55) (0.47)
Standard Deviation

Consumption 1.00 1.52 1.39 0.78
Labor 2.13 2.95 2.61 0.74

Real Marginal Cost 2.01 1.90 1.90 2.11
Trade Balance 1.10 1.88 1.46 0.36

Real Exchange Rate 0.94 1.05 1.03 0.76
CPI Inflation 0.42 0.53 0.47 0.25
Domestic Goods Price Inf. 0.66 0.73 0.66 0.41
Nontradable Goods Price Inf. 0.58 0.76 0.64 0.23

Correlation Coefficient with GDP

Consumption 0.99 0.99 0.98 1.00
Labor -0.56 -0.77 -0.70 0.38
Investment 0.98 0.98 0.98 1.00
Trade Balance 0.49 0.53 0.61 0.53

Note: 1) The statistics on the table are computed as average of 100 simulations of 100 quarters.
2) The numbers in parentheses in the row of unconditional social welfare level are standard errors of
the variable.
3) All variables except for ‘conditional social welfare’ and ‘unconditional social welfare’ are defined as
% deviations from their steady state level and the trade balance is defined as a ratio to GDP.
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{Table 6> Continued

B. Tradable Goods/GDP = 0.7

CPIT DIT 1 DIT I FIX

Social Welfare Level

Conditional -853.55 -853.62 -852.92 -852.55
. -853.51 -853.29 -852.28 -852.57

Unconditional
(0.60) (0.88) (1.11) (0.56)

Standard Deviation

Consumption 0.89 1.59 1.84 0.77

Labor 1.96 2.98 3.03 0.75
Comontioiae | o | e | ow | o
Real Marginal Cost 1.93 1.58 1.72 2.05
Trade Balance 1.26 2.68 2.09 0.42

Real Exchange Rate 0.98 1.18 1.34 0.82
CPI Inflation 0.52 0.77 0.66 0.28
Domestic Goods Price Inf. 0.97 1.11 1.04 0.80
Nontradable Goods Price Inf. 0.81 1.41 1.06 0.24

Correlation Coefficient with GDP

Consumption 0.99 0.99 0.98 1.00
Labor -0.51 -0.84 -0.81 0.32
Investment 0.98 0.98 0.98 1.00
Trade Balance 0.46 0.55 0.69 0.52

Note: 1) The statistics on the table are computed as average of 100 simulations of 100 quarters.
2) The numbers in parentheses in the row of unconditional social welfare level are standard errors of
the variable.
3) All variables except for ‘conditional social welfare’ and ‘unconditional social welfare’ are defined as
% deviations from their steady state level and the trade balance is defined as a ratio to GDP.
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ABSTRACT

This study uses Korea’s equity fund-related data ranging from Jan. 2002 to Apr. 2010 to
analyze the existence of cross-subsidization among funds managed by the same management
company. The findings are as follows: i) a transfer of performance outcome is confirmed to
move from low-fee funds to high-fee funds, meaning that management companies tend to
maximize their own interest than investors’ return. And such a tendency has been
strengthened since 2008. ii) young funds overperform old funds, iii) funds with high returns
in the previous quarter perform better than funds with low return in the same period. These
results suggest that in order to protect investors, it is necessary to conduct close monitoring
on transactions that might undermine the benefits of investors and comprehensive evaluation
on the capability of management companies.
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{Table 1> Summary Information on Fund”

Year | Number of Funds Net :s\;eerta%ealue” FLﬁl‘(]ierliggzg) ManaIg;j/r‘flre:arll(ieFee3
2002 146 196.71 30.17 0.634
2003 149 170.33 39.62 0.637
2004 186 160.84 41.28 0.635
2005 243 981.12 36.98 0.653
2006 319 1,084.36 36.79 0.657
2007 467 1,464.18 33.09 0.666
2008 580 810.56 40.54 0.673
2009 594 1,044.58 50.68 0.673

Note: 1) As of the end of each year.
2) In 100 million KRWON.
3) In months.
4) Unit: %s.
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{Table 2> Summary Information on Matched Funds”

Panel A: Management Fee

High Fee Fund Low Fee Fund
Year ) g % g
Fund Age Net Asset Value Fund Age Net Asset Value
2002 38.72 199.10 38.39 205.37
2003 50.58 179.70 53.76 199.70
2004 60.98 86.79 61.37 108.73
2005 47.79 519.81 49.31 399.56
2006 43.00 790.78 42.82 611.55
2007 41.85 609.01 38.98 516.71
2008 48.00 971.58 48.67 321.86
2009 58.59 1286.34 55.03 572.53
Panel B: Fund Age

Year Young Fund Old Fund

Management Fee” Net Asset Value” Management Fee" Net Asset Value”
2002 0.5104 95.53 0.3675 138.00
2003 0.5349 87.45 0.6768 43.68
2004 0.5766 297.02 0.3963 76.34
2005 0.6776 545.67 0.4732 171.50
2006 0.6763 383.83 0.5650 1032.32
2007 0.6903 155.96 0.6663 1910.18
2008 0.6786 107.04 0.6754 241.72
2009 0.6772 162.90 0.5843 60.99

Panel C: Quarterly Return

Vear High Return Fund Low Return Fund

Man;égg)nent Fund AgeZ) N\lezg)et Man;f:;)nent Fund AgeZ) N\e/talﬁsas)et
2002 0.5623 22.36 152.61 0.5254 20.27 657.01
2003 0.6436 29.56 226.47 0.5502 29.06 113.21
2004 0.4828 38.56 131.19 0.5695 56.07 281.83
2005 0.6048 36.47 1429.73 0.5308 30.58 1009.44
2006 0.6502 22.68 922.18 0.6847 23.49 1766.99
2007 0.6697 34.18 3616.40 0.6581 52.13 877.76
2008 0.6664 36.01 703.55 0.6641 34.73 298.97
2009 0.6334 56.21 611.47 0.7382 52.97 1126.22

Note: 1) As of the end of each year.

2) In months.

3) In 100 million KRWON.

4) Unit: %s.
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{Table 3> Mean Difference Test of Matching Sample

Panel A: Management Fec”

Difference in Return(A)” Difference in Return(B)” A-B

‘ 0.1184%x*

Whole Period 0.0656 -0.0528 (2.1365)
-0.0056

2002~2007 0.0507 0.0563 (-0.0783)
0.2151**

2008~2010 0.0993 -0.1158 (2.2667)

Panel B: Fund Ages)

Difference in Return(A)z) Difference in Return(B)3) A-B
. 0.3602%*

Whole Period 0.5236 0.1661 (2.4339)
0.9053***

2002~2007 0.9653 0.0600 (4.3166)
-0.1629
2008~2010 0.1087 0.2716 (-0.7819)

Panel C: Quarterly Return”

Difference in Return(A)” Difference in Return(B)” A-B
. 0.3633**
Whole Period 0.4046 0.0413 (2.5173)
0.4166%*
2002~2007 0.6411 0.2245 (2.4304)
0.0255
2008~2010 -0.0967 -0.1221 (0.0986)

Note: 1) t-values in parentheses. with *** p<0.01, ** p<0.05, * p<0.1
2) Difference in Returns when both funds belong to the same Asset Management Firm.
3) Difference in Returns when matched funds belong to different Asset Management Firms.
4) Difference between return from high fee fund and return from low fee fund.
5) Difference between return from young fund and return from old fund.
6) Difference between return from high performing fund and return from low performing fund.
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(Table> Number of Disclosures on Changes in Fund Managers

Year 2004 2005 2006 2007 2008 2009
Number of Announcements 1,086 2,755 3,545 4,969 5,240 2,449

Note: 1) All funds are included.
2) Figures in 2009 are as of the end of June.
Source: Korea Financial Investment Association.



(Table 4> Strategic Cross—Fund Subsidization: Management Fee

Dependent Variable: Difference in Reruns
Whole Period 2002~2007 2008~2010

(1) 2) ) (4) () (6)
Constant -0.0886 -0.0695 -0.2432 -0.1983 0.0563 0.2848
(0.190) (0.212) (0.290) (0.288) (0.255) (0.279)

Same 0.1066* 0.1826%** 0.0181 0.1426 0.2112%** | (.2685%**

(0.057) (0.066) (0.089) (0.112) (0.080) (0.081)
Mgmt Fee 0.0578 0.0128 0.1321 0.1310 -0.1029 -0.1398
(High Fee Fund)| (0.195) (0.199) (0.302) (0.302) (0.265) (0.261)
Mgmt Fee -0.0290 0.0953 0.5121 0.5166 -0.2155 -0.0901
(Low Fee Fund)| (0.244) (0.256) (0.454) (0.472) (0.298) (0.298)

Time Effect X O X O X O
No. of Obs. 9,403 9,403 4,420 4,420 4,983 4,983
R-Squared 0.001 0.017 0.001 0.018 0.001 0.033

Note: Standard errors in parentheses.
**% p<0.01, ** p<0.05, * p<0.1

{Table 5> Strategic Cross—Fund Subsidization: Fund Age

Dependent Variable: Difference in Reruns
Whole Period 2002~2007 2008~2010

(M @) 3) “ () (6)
Constant -0.1950 -0.1182 1.0763 0.6888 -0.3368 -1.7520
(0.494) (0.662) (0.784) (0.998) (0.823) (1.093)
Same 0.3385%* 0.2960%* 0.9014%*** | (.8763%** -0.2160 -0.2972
(0.165) (0.163) (0.208) (0.206) (0.252) (0.245)
Fund Age -0.1303** -0.0652 -0.1255 -0.0380 -0.3138%** -0.0320
(Young Fund) (0.059) (0.085) (0.090) (0.098) (0.093) (0.170)
Fund Age 0.1535 0.0866 -0.1868 -0.0896 0.3189 0.3342
(Old Fund) (0.127) (0.175) (0.186) (0.250) (0.207) (0.207)

Time Effect x O x O x O
No. of Obs. 6,843 6,843 3,407 3,407 3,436 3,436
R-Squared 0.002 0.017 0.006 0.023 0.004 0.023

Note: Standard errors in parentheses.
#E p<0.01, ** p<0.05, * p<0.1
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{Table 6> Strategic Cross—Fund Subsidization: Return in Previous Quarter

Dependent Variable: Difference in Reruns
Whole Period 2002~2007 2008~2010
(1) 2) (3) 4) 5) 6)
0.5604*** | -0.9586*** | (0.5557*** -0.4370 0.5225%** -0.2560

Constant (0.101) (0.223) (0.137) 0.271) (0.149) (0.223)
Same 0.3129%% | 0.4474%+% | 03921%% | 0.6001%%* | -0.0200 0.1145
(0.134) (0.149) (0.166) (0.201) (0.225) (0.219)
Past Retum
(High Re | 006415 | -0.0390% | 0.0537%+ | 0.0535% | -0.0568** | 00113
gF ) (0.015) (0.016) (0.020) (0.022) (0.023) (0.023)
un

Past Retrun

0.0735*** | 0.0630%** 0.0328 0.0252 0.1183*** | ().1248%**
(Low Return

(0.019) (0.020) (0.027) (0.030) (0.025) (0.027)

Fund)
Time Effect x O x O x O
No. of Obs. 7,625 7,625 3,716 3,716 3,909 3,909
R-Squared 0.008 0.071 0.005 0.052 0.011 0.104

Note: Standard errors in parentheses.
*** p<0.01, ** p<0.05, * p<0.1
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<Appendix>

{Table A—1> Strategic Cross—Fund Subsidization: Management Fee
— Against Preannounced Target Benchmark Portfolio

Dependent Variable: Difference in Returns
Whole Period 2002~2007 2008~2010
) 2 C)) 4) ) (6)
Constant -0.0039 -0.0606 -0.2992 -0.5124 0.2373 0.2138
0 (0.188) (0.211) (0.283) (0.312) (0.254) (0.291)
Same 0.0812 0.1276* 0.0195 0.0771 0.1706** | 0.2285%**
(0.057) (0.066) (0.087) (0.110) (0.080) (0.081)
Mgmt Fee 0.0565 0.0355 0.2197 0.2150 -0.1384 -0.1730
(High Fee Fund)| (0.194) (0.198) (0.297) (0.297) (0.266) (0.261)
Mgmt Fee -0.2166 -0.1021 0.3989 0.4608 -0.5194* -0.3666
(Low Fee Fund)| (0.241) (0.254) (0.444) (0.460) (0.300) (0.298)
Time Effect X O X O X O
No. of Obs. 9,403 9,403 4,420 4,420 4,983 4,983
R-Squared 0.001 0.019 0.000 0.021 0.001 0.041

Note: Standard errors in parentheses.
#*% p<0.01, ** p<0.05, * p<0.1
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{Table A—2> Strategic Cross—Fund Subsidization: Fund Age
— Against Preannounced Target Benchmark Portfolio

Dependent Variable: Difference in Returns

Whole Period 2002~2007 2008~2010

€] 2 3) “) 3 (6)
Constant -0.2214 -0.1783 1.1094 0.8039 -0.4351 -1.2384
(0.522) (0.672) (0.773) (0.981) (0.814) (0.922)
Same 0.3298** 0.2848* 0.8859*** | (.8649*** -0.2180 -0.3000
(0.147) (0.147) (0.206) (0.204) (0.248) (0.241)
Fund Age -0.1305%* -0.0577 -0.1144 -0.0296 -0.3299%** -0.0322
(Young Fund) |  (0.059) (0.085) (0.089) (0.097) (0.093) (0.169)
Fund Age 0.1600 0.0966 -0.2005 -0.1249 0.3514* 0.3687*
(Old Fund) (0.129) (0.171) (0.184) (0.246) (0.205) (0.206)

Time Effect X O X O X O
No. of Obs. 6,843 6,843 3,407 3,407 3,436 3,436
R-Squared 0.002 0.017 0.006 0.022 0.004 0.023

Note: Standard errors in parentheses.
#HE p<(.01, ** p<0.05, * p<0.1

{Table A—3> Strategic Cross—Fund Subsidization:

— Against Preannounced Target Benchmark Portfolio

Return in Previous Quarter

Dependent Variable: Difference in Returns

Whole Period 2002~2007 2008~2010
1 (2 (3) 4 &) (6)
Comstant | 0-6349%% [ L0183%¥* [70.6320%%* | -0.4750% | 0.5948%*% | -1.0717%%%
(0.097) 0211 (0.127) (0.255) (0.150) (0.205)
Same 0.2768%% | 0.4190%** | 03556** | 0.5553%%* | -0.0453 0.0942
(0.132) (0.145) (0.162) (0.195) (0.223) 0.217)
(g‘}“h }}fx‘rln L0.0732%%% | -0.0473%%% | L0.0598%*% | -0.0593%%* | -0.0711%** | -0.0228
gFun 8 (0.015) (0.016) (0.019) (0.021) (0.023) (0.023)
(I;?\; };egl‘llﬁl 0.0876%% | 0.0788%** | 0.0522%* 0.0473 | 0.1219%%% | 0.1283%*
Fund) (0.018) (0.020) (0.026) (0.029) (0.025) (0.027)
Time Effect X O X O X O
No. of Obs. 7,625 7,625 3,716 3,716 3,909 3,909
R-Squared 0.011 0.076 0.007 0.058 0.013 0.108

Note: Standard errors in parentheses.
#E p<0.01, ** p<0.05, * p<0.1
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ABSTRACT

This paper demonstrates empirically that individuals who monitor indicators of their current

cardiovascular health status by undergoing medical examinations are more likely to invest in their

own health than those who do not observe such monitoring protocols.
Using data from the 2001 National Health and Nutrition Examination Survey of Korea in a
structural econometric model, this paper attempts to control the endogeneity problem inherent to the

individual decision as to whether to undergo medical examinations, and provides estimation results

showing that increased individual health awareness via medical examinations exerts a statistically

significant positive effect on health investments.

From the policy perspective, the estimation results of this paper may provide a rationale

supporting the health policy of free provision of health examination services to the insured via

National Health Insurance.
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I . Introduction

Cardiovascular disease has become the leading cause of death in several
countries, and is currently responsible for more than 40% of fatalities in the United
States. Developing countries, including India and China, are currently experiencing
an “epidemic” of heart disease and stroke, a trend which is expected to impede
economic expansion. This “epidemiological transition” — the shift away from
infectious and nutritional deficiency diseases to chronic diseases — arises both from
an aging population and from a shift in behavioral patterns attendant to
urbanization. Sedentary lifestyles, the consumption of a high fat diet, and smoking,
for example, all increase the probability that a person will develop a cardiovascular
illness.

It is, however, possible to prevent cardiovascular (CV) disease. The probability
of acute complications is substantially lower in individuals who engage in health
maintenance activities, such as exercise’. However, medical care can do very little
to prevent the onset of these conditions, and the capacity for policy to promote CV
health is thus quite limited, which suggests that deterrence remains in the hands of
the individual (Connolly and Kesson, 1996).

Unfortunately, however, many high-risk people still do not take adequate
precautions in this regard, despite the great deal of public information disseminated
to educate individuals about the need for health maintenance®. In fact, the
population appears to essentially be divided into two main groups — those in good
health who maintain their health, and those in poor health who take few, if any,
precautions. It appears, then, that causality flows in one direction--from behavior to
health outcome--and that health behavior is influenced profoundly by individual
preference. Although individuals at higher risk of illness have a strong incentive to
maintain their health, they appear to take fewer precautions overall. This pattern
indicates that optimizing behavior, in which those who benefit more from an activity
are more likely to participate in that activity, is either weak or does not occur.
Economic reasoning appears to be inconsistent with observed behavior.

Imperfection in the optimization process may help to explain this inconsistency,
and correcting these imperfections may require a launching of precautionary efforts
across individuals in an optimal manner, which may in the aggregate affect health
maintenance. Specifically, individuals at high risk for CV illnesses may make few
preventive efforts, as they do not possess complete information regarding their
current CV health status. Many of the risk factors associated with behavior-related
diseases, particularly CV illness, are unobservable; thus, an individual may, at best,

1 According to a previous report (Chae, 1997), exercising one to two times per week reduced the risk of
heart attack by 36 percent. The risk fell by 38% for those who exercised three to four times per week.

2 The American Heart Association (1998) has reported that 33% of overweight men and 41% of
overweight women are not physically active during their leisure time.
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approximate her 3 return to prevention without medical advice simply by
undergoing a medical exam. As a consequence, she may make health investment
decisions that would be obviously suboptimal if her health were known.

Thus, this study explores the impact of medical exams when they are utilized as
brokers of information regarding patients’ health status. As such, the medical
exams should affect a patient's demand for preventive inputs by revealing
individual-specific information to her and thus altering her information set in terms
of her own health status. Patients value this information, and it improves their
ability to select other inputs optimally.

This approach differs from those of preceding studies (Kenkel, 1990; Viscusi,
1991; Chen et al., 1995; Hsieh et al., 1997) concerning the behavioral impact of
changes in health risk perception that focus on the receipt of general risk information,
including product hazard warnings. In the case of behavior-related illnesses, such
as CV illness, general health risks associated with certain behaviors can be regarded
as those which are not individually tailored to the patient’s idiosyncratic
characteristics, and thus a repeat of these warnings will probably do little to affect a
patient’s information set. Thus, it appears unlikely that a given patient will alter
her behavior upon the receipt of general health information. However, each person
receives different information from undergoing a medical exam, and thus an
individual’s health status knowledge should be expected to exert individual effects
on patients’ preventive efforts.

This study contributes to the relevant literature regarding preventive health care,
in that it redefines the role of medical exams in the promotion of long-term health.
The demand for preventive care arises, in theory, when health inputs reduce either
the probability or the consequences of future illness (Ehrlich and Becker, 1972). In
specific regard to CV disease, however, an individual’s risk of illness is affected less
by medical care and more by what the patient does for herself (Newhouse and
Friedlander, 1980). Thus, in the case of behavior-related illnesses, the link between
preventive health care and health promotion depends critically on the information
effect of patient’s health status knowledge on her health maintenance behaviors.
Based on the above-described context, this study sought to empirically evaluate this
hypothesis by estimating the effect of medical exams on exercise efforts.

However, one more thing that should be taken into consideration is that, as
individuals receive information on the basis of their choice to undergo medical
exams, it is possible that those who receive information via medical examinations
differ from individuals in the uninformed group in some way that is not observed by
the researcher. If this is in fact the case, the variable of whether to undergo a
medical exam may be picking up the effect of some omitted variable with which it is
correlated. Furthermore, the endogeneity of this variable might introduce bias into
the estimation results. Thus, it is very important to control the individual decision
regarding undergoing medical exams in exploring the information effects of medical
examinations on individual health investment.

Therefore, this paper might be relevant in that this study attempts to control for

3 In this paper, a consumer of medical service, including a medical exam, is denoted as a female for the
sake of convenience.
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the possible endogeneity of individuals’ choice to undergo medical exams in a
robust econometric way, and also in that this paper assesses the information effect of
undergoing medical exams on a patient’s demand for non-medical health inputs,
such as exercise, with the control of unobserved individual characteristics that might
affect her decision to undergo a medical exam.

This paper is organized as follows. Section II describes the empirical model.
Section III discusses the important characteristics of the data and presents the
relevant descriptive statistics. The empirical results are analyzed in section IV.
Section V provides the conclusions of this research.

II. Empirical Model

The following estimable model represents the demand for exercise;

xj =L Z, + P H; + B, + pv;, +& 1)
=1 ifal >0

x; =0  otherwise(x, <0)

where x: represents the level of exercise selected by individual i and x; is the
indicator which represents the existence of regular or strenuous exercise. In this
paper, the level of exercise is measured via two considerations: i) does the individual
make the decision to engage in any exercise on a regular basis, and ii) does the
individual engage in strenuous exercise on a regular basis? If an individual
engages in activity at least one time per week and for more than 20 minutes each
time, her value of x; equals one, and on the same basis, if an individual engages in
strenuous exercise at least one time per week and for more than 30 minutes each
time, her x; value equals one. Hence, the variable x; is dichotomous. These two
different measurements may capture not only an individual's behavior in engaging
in any exercise, but also the degree of difficulty or intensity with which the

individual exercises on a regular basis. The Z; is a vector of exogenous socio-

demographic variables that influence an individual’s health investment, such as
exercise decisions, H,; is a vector of variables influencing pre-exam health status,

1
such as the number of chronic diseases during given periods, /; indicates that
individual i has undergone a medical exam to obtain information regarding her
health status prior to making her exercise decisions, v; represents permanent
unobservable individual characteristics, and ¢&; represents white noise and is

assumed to be a normally distributed error term.

Considering that certain factors may complicate the process by which consistent
estimates of parameters are acquired, it appears highly likely that the unobservable
characteristics included in v, may be correlated with some of the observed
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explanatory variables in the model. For example, a person’s preference with regard
to exercise is closely associated with her past health investment decisions, and thus
with the probability of undergoing a medical exam. In order to control for the effect
of unobserved heterogeneity and obtain robust estimates of the parameters of the
model, this study utilized maximum likelihood techniques to estimate the relevant
equation system. This study estimated an equation explaining a person’s decision
to undergo medical exams jointly with an equation representing a person’s decision
to engage in any exercise on a regular basis, and to engage in strenuous exercise if
she does exercise.

A latent variable was specified for the observed discrete outcomes of the
individual’s medical exams. An individual’s decision to undergo a medical exam
(I; =1 if she undergoes medical exam, /; =0 if she does not) is expressed as

follows:

I} =8y Z + 6, H, + 6,K, + pyv, +7, )
I,=1 ifI >0
1, =0 otherwise (I l* <0)

where K, represents an individual's health insurance type (K; =1 if she has an
employee insurance program, K; =0 if she has a self-employed insurance
program). The Korean national health insurance program includes two types of
insurance programs--an employee insurance program and a self-employed insurance
program. Even if the two different programs have almost identical coverage ranges
and coinsurance rates, they differ to some degree in terms of the method by which
insurance premiums are charged, and the specific requirements regarding
compulsory medical exams for the insured. v, Trepresents permanent
unobservable individual characteristics, and 7, represents white noise and is also
assumed to be a normally distributed error term.

In the estimation process above, the estimation of equation (2) requires a variable
that affects the decision to undergo a medical exam, but does not directly influence a
person’s choice to engage in regular exercise or in strenuous exercise. In other
words, identification relies on exclusion restrictions. Hence, in this paper, the
variable K, is employed to identify equations (1) and (2). In Korea, in order to
preserve worker’s productivity, the employers strongly require employees to
undergo medical exams, and the costs of this are partially subsidized by the Korean
central government. Hence, whether a person is enrolled in an employee insurance
program may have some impact with regard to an individual’s decisions to undergo
medical exams. This variable is, however, probably related only indirectly to the
exercise decision. As a matter of fact, in the estimation process, whether a person is
enrolled in an employee insurance program is only weakly correlated with the
exercise decision. Thus, a variable indicating whether a person has an employee
insurance program is included in the medical exam equation, but is not included in
the other equations. However, in order to confirm the validity of this variable as an
instrumental variable (IV), the Weak IV test and Overidentifying restriction test
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(Wooldridge, 2002: Stock and Watson, 2003) would be conducted, and the results
would be introduced.

Furthermore, as mentioned above, in order to avoid obtaining biased estimates of
the parameters of interest, it is necessary to account for unobserved heterogeneity in
the estimation process. Hence, in regard to this matter, in the process of estimating
equations (1) and (2), I attempted to ameliorate endogeneity bias using the bivariate
probit model. The bivariate probit model fits maximume-likelihood two equation
probit models, and thus it is utilized in the joint estimation of equations (1) and (2).
The bivariate probit model is predicated on the assumption that the error terms in
equation (1) and (2) evidence a joint, bivariate normal distribution.

This method is an attractive feature of this model, considering the particular
situation this paper seeks to analyze: it is fairly simple to imagine that an individual
inclination to undergo medical exams is related in some way with the attitude of the
person in terms of performing health maintenance protocols, such as exercise, and
vice-versa. Additionally, considering that such features may constitute a source of
endogeneity bias, they may benefit from joint estimation, which establishes the
bivariate model in order to ameliorate endogeneity bias (Greene, 1997). Specifically,
if the coefficient of correlation ( p) between the error terms in these two equations
does not equal zero, owing to the inherent statistical and structural endogeneity, we
are ready to confirm the existence of the endogeneity of an individual’s decision to
undergo a medical examination. Therefore, after estimating the above two equations
using the bivariate probit model, the test result of the hypothesis of p=0 might be
considered evidence of endogeneity, and furthermore if the endogeneity is shown to
be extant, the joint estimation of equation (1) and (2) using the bivariate probit model
might make produce more robust estimation results.

II. Data and Descriptive Statistics

The data utilized here were obtained from the 2001 National Health and
Nutrition Examination Survey (NHANES) of Korea. The 2001 NHANES
interviewed 13,200 households in the country, which represented the entire nation.
The dataset contains detailed information regarding health and health behaviors,
and includes sufficient economic and socio-demographic information to permit the
empirical estimation of the model mentioned above. The NHANES was conducted
in 1998, 2001, 2005, and 2007-8. Even if we have more recent data, such as 2005 and
2007-8, the reason that the 2001 data is utilized is that the method used to define
regular and strenuous exercise was considerably different when the 2005 data was
collected. Specifically, in the 2001 data, individuals who engaged in activity at least
one time per week for more than 20 minutes per time in the past one month were
considered to have engaged in regular exercise. Furthermore, with regard to
strenuous exercise, the 2001 NHANES asked respondents how frequently each
respondent engaged in strenuous exercise, such as running, over the past one month.
Individuals who engage in strenuous activity at least one time per week and for
more than 30 minutes each time were considered to have engaged in regular
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strenuous exercise. In the 2005 and 2007-8 data, however, no survey questions
asked respondents about whether or not they engaged in regular exercise, which is
shown in the 2001 data. Additionally, with regard to strenuous exercise, the 2005
and 2007-8 data asked how many days the respondent engaged in a high or medium
degree of strenuous activity for more than 10 minutes in the most recent week.
Additionally, the 2005 and 2007-8 data asked how many days the respondent walked
for more than 10 minutes in the most recent week. Considering that the goal of this
paper was to estimate the information effect of medical examination on individual
health investments such as regular or strenuous exercise, if the 2005 and 2007-8 data
were employed in this paper, it is highly plausible that the researcher would
arbitrarily define the concepts of regular or strenuous exercise, since these activities
have yet to be clearly defined".

In this paper, the age range is restricted to an age range of 18-65, because the
population below 18 and above 65 are generally dependent family members, whose
decision-making processes may be affected by other family members.

As mentioned above, this study evaluates the effect of information regarding
individual health status on two measures of exercise — the probability of an
individual engaging in any exercise and the probability of an individual engaging in
strenuous exercise on a regular basis. The 2001 NHANES attempted to determine
whether each respondent engaged in regular physical activity over the past one
month. Individuals who engage in activity at least one time per week and for more
than 20 minutes each time were considered to have engaged in regular exercise.
Furthermore, the NHANES asked how often each respondent engaged in strenuous
exercise, such as running, over the past one month. Individuals who engaged in
strenuous activity at least one time per week and for more than 30 minutes each time
were considered to have engaged in regular strenuous exercise.

In addition to these key variables, the NHANES included detailed information
regarding the individual’'s health status. This study utilizes a measure of self-
reported health status, as well as the number of chronic diseases a patient
experienced over the past one-year period. The measure of the number of chronic
diseases an individual has experienced captures the individual risk of illness.

Furthermore, this study attempted to control for other individual health-related
behaviors such as smoking and drinking, and the respondent’s beliefs regarding the
utility of undergoing a medical exam. It is reasonable to surmise that these factors
may operate as confounding factors in an individual’'s decision regarding exercise.
In the NHANES, each respondent is asked about the degree of caring for her health
status and to which the respondent agreed that medical exams provide great utility
to the recipient.

Table 1 presents descriptive statistics for the subsample who underwent a

4 According to the reviewer’s comments, I estimated the information effect of medical examination on
the individual probability of engaging in strenuous exercise using the 2007-8 data and applying identical
estimation methods. I defined strenuous exercise by regarding the individuals who engaged in exercise at
least one day in the most recent week for more than 10 minutes each time. Even if a different dataset is
used, the estimation results are fairly similar to the ones in this paper. The estimation results are available
upon request.
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Table 1. Descriptive Statistics for Sub-sample

Underwent Did not undergo Medical
Variable> Medical Exam Exam
Mean St. Dev. Mean St. Dev.
Choice Variable
Any Exercise 0.373 0473 0.254 0.421
Any Strenuous Exercise 0.339 0.484 0.230 0.435
Socio-Demographic Variables
Age 41.084 11.529 37.913 12.203
Sex (0: female, 1: male) 0.527 0.499 0.407 0.491
Marital Status 0.785 0.410 0.691 0.462
Education 5.053 1123 4.899 1.118
Number of Family member 3.580 1.234 3.624 1.257
Whether to e.n.roll employee health 0.651 0476 0402 0.490
insurance
Health Status Variables
Subjective Health Status
(5: excellent, 4: very good, 3: good, 2: 3.454 0.808 3.514 0.785
fair, 1: poor)
Number of Chronic Diseases 1.075 1.367 0.856 1.255
Economic Variables
Living cost per month
(Korean 10,000 Won of 2001 price level) 143344 81.766 127224 73352
Monthly Income
(Korean 10,000 Won of 2001 price level) 219.134 127.580 186.147 H2444
Subjective living level
(5: very affordable, 4: affordable, 3: just 2.811 0.600 2.683 0.640
fit to income, 2: poor, 1: very poor)
Control Variables
Degree of caring her health
(4: never. care about, 3: little care about, 2075 0715 2198 0.740
2: sometimes care about, 1: always care
about)
Degree of agreeing to undergo medical
exam provides great utility
(5: strongly disagree, 4: sometimes 2.209 0.778 2.018 0.667
disagree, 3: neither disagree nor agree,
2: sometimes agree, 1: strongly agree)

5 The parenthesis represents the name of variable used in the estimation process.
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medical exam as compared to those who did not. The subsample of respondents
who underwent a medical exam evidenced a high probability of engaging in any
exercise and of engaging in strenuous exercise compared to the other group who did
not undergo a medical exam. This pattern may reflect the difference between the
two groups with regard to overall health status. For example, the subjective health
status of those who underwent medical exams was poorer than the other group, and
this group was more likely to have experienced chronic disease in the past year.
This difference suggests that poorer health status may cause a patient to undergo a
medical exam to precisely diagnose her disease before utilizing curative medical
services, rather than regularly checking her health status as a preventive strategy.
The two groups also evidence different socio-demographic characteristics. Those
respondents who underwent medical exams were older, more highly educated, and
more likely to be enrolled in an employee insurance program, which is consistent
with the characteristics of this type of insurance in Korea, as previously mentioned,
and also have higher incomes. This subsample also contains a lower proportion of
females.

Regarding the difference between the two groups with regard to overall health
status, one more important thing should be considered in terms of the plausibility of
reverse causality, which suggests that individual decisions about exercise might
affect whether the respondent undergoes a medical exam. On one hand,
considering that decisions about exercise might represent individual preferences to
maintain good health status, individuals who engaged in regular exercise would
more frequently undergo medical exams than others. On the other hand, ill health
status originating from insufficient exercise might cause losses of income or losses of
employment, which should limit access to health services, such as medical exams.
Hence, if we fail to control for reverse causality, the estimation results might not be
consistent.

Therefore, in this regard, the key factor in controlling reverse causality is to
consider the dynamic aspects of health status through health investment.
Unfortunately, the dataset employed in this study represented merely one wave
of cross-sectional format. Even if a data limitation exists, the reverse causality
problem was controlled in this paper as follows:

Firstly, if the receipt of information from a medical examination precedes the
exercise decision, we can avoid the plausibility of reverse causality. Fortunately,
the NHANES is appropriate to this timing. Each person was initially asked
whether she underwent a medical examination within the past two years, and was
then asked about her exercise choices over the past one month. Furthermore, the
NHANES also include information as to when a respondent underwent a
medical exam within the past two years. Therefore, by excluding the
observation as to who underwent a medical exam within the past one month, I
attempted to make the dataset appropriate to the control of the reverse causality
problem. Thus, the sample satisfying this timing scheme contains 6,509
observations.

Secondly, I divided the total sample into five subgroups according to the
respondents’ subjectively evaluated health status in order to conduct the
sensitivity check. As mentioned above, the individual health status might
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confound the information effect of the medical exam on exercise level. Hence,
in this paper, the same estimation model was applied to each subgroup and the
estimation results in each subgroup were utilized to confirm the robustness of
estimation results derived from the total sample.

IV. Estimation Results

This section presents the estimation results. Depending on whether or not to
treat the endogeneity bias inherent to undergoing medical exam is treated, two
different methods are applied in the estimation process. In Model 1, the
probabilities of engaging in any regular exercise and in strenuous exercise are
estimated independently from the probability of undergoing a medical exam by
applying a simple probit model, which suggests that the endogeneity of undergoing
a medical exam was not controlled. Model 2, however, attempts to reduce
endogeneity bias by applying bivariate probit methods. As mentioned earlier, in
the process of applying the bivariate probit method, the two equations were jointly
estimated, and the hypothesis of coefficient of correlation (p) between the error
terms in these two equations being equal to zero was tested in order to recognize the
endogeneity bias.

1. The Case of Regular Exercise

In the case of regular exercise, the estimation results are shown in Table 2.  First
of all, with regard to the test for the existence of endogeneity bias, it was shown to be
extant. According to the estimation results of Model 2, the Wald test of p = 0 was
rejected with a 5% level of statistical significance, which suggests that the
endogeneity problem of individual choice on medical exam does indeed exist; hence,
it is natural to surmise that the estimation results of Model 2 are more robust than
those of Model 1.

In the estimation results of Model 2, it appears that undergoing a medical exam
exerts a statistically significant positive effect on the probability of an individual
engaging in any regular exercise, which suggests that the information effect of
medical exam on the individual decision to exercise does indeed exist. Specifically,
based on the estimation results above, we can readily calculate the marginal effect of
the variable of whether to undergo a medical exam, which is shown at the third
column of Model 2. According to the calculation, individuals who underwent
medical exam show higher probability of doing regular exercise by 11.23% than
others who didn’t. In terms of elasticity, the result above can be reinterpreted that
the 1% increase in the rate of undergoing medical exam is shown to raise the
probability of doing regular exercise by 0.29%.

Several variables representing social-economic aspects have been shown to exert
significant impacts on the probability of engaging in regular exercise. This
probability appears to increase with a person’s age, education, and income level.
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Table 2. Estimation Result(I): The Case of Regular Exercise

Model 1 (Simple Probit) Model 2 (Bivariate Probit)
Variable No endogeneity controlled endogeneity controlled
Coefficient s.e. Coefficient s.e. Marginal Effect
CONSTANT -1.5471%** 0.3231 -1.3971#%%*%  0.3458
Socioeconomic Variables
Age 0.0135%%** 0.0024 0.0135%%* 0.0020 0.0021
Sex 0.0817** 0.0362 0.0832%** 0.0361 0.0157
Marital Status -0.0299 0.0463 -0.0300 0.0457 -0.0349
Education 0.1472%** 0.0213 0.1474%** 0.0213 0.0264
Number of Family Members -0.0473%%* 0.0156 -0.0472%%%* 0.0155 -0.0061
Health state Variables
Subjective Health Status 0.0815%** 0.0259 0.0815%** 0.0259 0.0346
Number of Chronic Diseases -0.0102 0.0158 -0.0102 0.0158 -0.0011
Economic Variables
Living cost per month 0.0010%** 0.0003 0.0010%** 0.0003 0.0008
Monthly Income 0.0003* 0.0002 0.0003* 0.0002 0.0001
Subjective living level 0.0825%** 0.0322 0.0819%** 0.0319 0.0561
Control Variables
Degree of caring her health -0.0377 0.0255 -0.0376 0.0254 -0.0076
Degree of agreeing to undergo
medical exam provides great -0.1101%** 0.0318 -0.1283%** 0.0347 -0.1255
utility
Whether to undergo medical
exam
Health Exam 0.4280%** 0.1874 0.5378%** 0.2060 0.1123
P 0.1838** 0.1035
N 6,509 6,509

Note: *=statistically significant at the 0.1 level; **=statistically significant at the 0.05 level; ***=statistically
significant at the 0.01 level
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Furthermore, according to the calculation of marginal effects of those variables, the
increases in the marginal probabilities are 0.0021, 0.0264, and 0.0001, respectively.
Additionally, the degree to which one agrees that medical exams provide great
utility is demonstrated to exert a significant effect on the probability of engaging in
regular exercise.

2. The Case of Strenuous Exercise

In the case of engaging in strenuous exercise, as presented in Table 3, the
endogeneity bias was still shown to be extant. According to the estimation results
of Model 2, the Wald test result of p = () showed that it was rejected with a
statistical significance level of 5%, thus suggesting that the estimation results of
Model 2 were still more robust than those of Model 1.

Concerning the information effect of medical exams on engaging in strenuous
exercise, the similar but more strengthened results with controls for endogeneity bias
were derived. With no controls for endogeneity bias, it appears that undergoing
medical exams exerts a positive effect on the probability of engaging in strenuous
exercise, but the statistical significance is not guaranteed. However, controlling for
endogeneity bias yields a significant change in the estimation result. With Model 2
using the bivariate probit method, the estimate remains positive but the statistical
significance is now guaranteed, which suggests that undergoing a medical exam also
exerts a statistically significant effect on an individual's decision to engage in
strenuous exercise. Hence, the empirical results presented in this section support
the prediction of the information effect of a medical exam. Based on the estimation
results above, we calculate the marginal effect of the variable of whether to undergo
a medical exam which is shown at the third column of Model 2. According to the
calculation, individuals who underwent medical exam show higher probability of
doing regular exercise by 11.55% than others who didn’t. In terms of elasticity, the
result above can be reinterpreted that the 1% increase in the rate of undergoing
medical exam is shown to raise the probability of doing regular exercise by 0.31%.

Several variables representing social-economic aspects have been shown to exert
significant impacts on the probability of engaging in strenuous exercise in a fashion
similar to that in the case of regular exercise.

3. The Validity of the Instrumental Variable

As mentioned above, the estimation of Model 2 using the bivariate probit method
requires a variable that influences the decision to undergo a medical exam, but does
not directly affect a person’s choice to engage in regular exercise or strenuous
exercise in order to identify the equation system. In this paper, for that matter,
whether or not a person is enrolled in an employee health insurance program is
employed as an instrumental variable.

The validity of the instrumental variable might be tested by i) instrument
relevance and ii) instrument exogeneity (Stock and Watson, 2003). Hence, to assess
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Table 3. Estimation Result (II): The Case of Strenuous Exercise

Model 1 (Simple Probit) Model 2 (Bivariate Probit)
Variable No endogeneity controlled endogeneity controlled
Coefficient s.e. Coefficient =~ s.e.  Marginal Effect
CONSTANT -1.4957%** 0.3219 -1.5469***  0.3390
Socioeconomic Variables
Age 0.0048** 0.0020 0.0048**  0.0020 0.0007
Sex 0.2244*** 0.0356 0.2239***  0.0356 0.0673
Marital Status -0.0643 0.0456 -0.0642 0.0452 -0.0486
Education 0.1768*** 0.0215 0.1767**  0.0213 0.0381
Number of Family Members -0.0266* 0.0514 -0.0267*  0.0152 -0.0010
Health state Variables
Subjective Health Status 0.0867*** 0.0258 0.0868**  0.0253 0.0377
Number of Chronic Diseases -0.0262 0.0160 -0.0261* 0.0158 -0.0067
Economic Variables
Living cost per month 0.0010** 0.0003 0.0009***  0.0003 0.0008
Monthly Income 0.0002 0.0002 0.0001 0.0002 0.0001
Subjective living level 0.0688** 0.0318 0.0690**  0.0317 0.0532
Control Variables
Degree of caring her health | -0.0830*** 0.0254 -0.0830***  0.0252 -0.0237
Degree of agreeing to
undergo medical exam -0.0775** 0.0315 -0.0712**  0.0342 -0.1270
provides great utility
Whether to undergo
medical exam
Health Exam 0.1981 0.1854 0.3108***  0.0956 0.1155
P 0.0739**  0.0404
N 6,509 6,509

Note: *=statistically significant at the 0.1 level; **=statistically significant at the 0.05 level; ***=statistically
significant at the 0.01 level
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Table 4. Probit Estimation Result of Undergoing Medical Examination

Variable Coefficient s.e

CONSTANT 6.4512%* 1.1230

Socioeconomic Variables

Age 0.0212** 0.0106

Sex 0.1052 0.1954

Marital Status 0.2282 0.2559

Education 0.1801 0.1141

Number of Family Member -0.0839 0.0878

Employee Health Insurance 0.5129*** 0.1240
Health state Variables

Subjective Health Status -0.0680 0.1417

Number of Chronic Diseases -0.0210 0.0801

Economic Variables

Living cost per month 0.0040** 0.0020
Monthly Income 0.0019* 0.0010
Subjective living level 0.2696* 0.1544
Control Variables
Degree of caring her health -0.0494 0.1403
Degree of agreeir.lg to underg.o.medical exam 12208 0.0702
provides great utility
Likelihood Ratio Test statistic 4217+
Overidentifying restrictions test statistic 0.002
N 6,509

Note: *=statistically significant at the 0.1 level; **=statistically significant at the 0.05 level; ***=statistically
significant at the 0.01 level

the relevance of the instrumental variable, two different criteria were employed.
The first was whether the instrument variable exerts an impact on an individual's
decision regarding medical exams. In this regard, the probit estimation results
associated with undergoing medical exams are provided in Table 4.
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The variable expressing whether a person is enrolled in an employee health
insurance program was shown to exert a statistically significant effect on the
probability of undergoing a medical exam.  According to previous researches
(Wooldridge, 2002; Stock and Watson, 2003), the t-ratio or z-ratio of the
instrumental variable must be more than 3.3 for it to work well as an
instrumental variable. ~Given this criterion, the z-ratio of variable KHI was
4.13, which satisfies this condition. The second one is to utilize the Weak IV test.
Stock and Watson (2003) suggested that computing the F-statistic testing the
hypothesis that the coefficients on the instruments are all zero provides a
measure of the information content contained in the instrument. In this paper,
however, the model specification is not a linear format in which the F-statistic
cannot be calculated. Hence, by performing the likelihood ratio test, I
attempted to investigate whether the information content of the instrumental
variable was sufficient to explain an individual’s decision with regard to medical
exams. The test statistic was 42.17 as shown at Table 4, and this is sufficiently
large to reject the null hypothesis that the value of likelihood under having the
instrumental variable as a covariate is identical to the value under not having the
instrumental variable.

Regarding the exogeneity of the instrumental variable, the overidentifying
restriction test method was employed. In the estimation process, we have a
single included endogenous variable and only one instrument. Hence, if the
overidentifying restriction test statistic is exactly zero, it is natural to surmise that
the coefficients in the equation system are exactly identified. The test statistic
was 0.002, as shown in Table 4, and its statistical significance was not guaranteed.
Therefore, based on the test results mentioned above, we can conclude that the
instrumental variable used in this paper works well.

Even if the instrumental variable is shown to satisfy the two statistical tests
above, the use of the instrumental variable must be intuitively accepted.
Specifically, individuals who enrolled in employee health insurance programs
might be more exposed to risky health environments such as job stress or might
create a better atmosphere in which more health-related information can be
collected from colleagues. Furthermore, considering that many firms currently
support their workers” activities; those workers would tend to spend more time
in regular or strenuous exercise. Hence, this instrumental variable might be
correlated with omitted variables and thus with the dependent variable, which
suggests that the estimation results should not be robust Therefore, concerned
the estimation results of this paper, even if several statistical tests were utilized
for confirming the wellness of instrumental variable, it is required to
contemplate the point mentioned above.

4. Sensitivity Check

This paper also involved a sensitivity check to assess whether the estimation
results above might be insensitive to individual health status. The total sample was
divided into 5 subgroups according to respondents’ subjectively evaluated health
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Table 5. Sensitivity Check

Regular Exercise Strenuous Exercise
Health Status

Coefficient s.e. Coefficient s.e.
Excellent (373)a 0.4708** 0.2027 0.3319** 0.1459
Very Good (3,224) 0.3998** 0.1882 0.3099** 0.1566
Good (2,168) 0.3271* 0.1790 0.2991** 0.1512
Fair (675) 0.2981 0.1875 0.2550* 0.1538
Poor (69) 0.1994 0.1987 0.1889 0.1599

Note: *=statistically significant at the 0.1 level; **=statistically significant at the 0.05 level; ***=statistically
significant at the 0.01 level 2: the number of sample

status and the same estimation model was applied in both cases--regular exercise
and strenuous exercise. The estimation results shown in Table 5 were obtained via
the application of the bivariate probit model, taking into consideration of the
endogeneity of individual decisions regarding medical exams.

Even if, in the group with comparatively poor health status, the statistical
significance of the effect of undergoing medical exams on the probability of doing
regular or strenuous exercise was not guaranteed even endogeneity was controlled,
the direction of that effect was consistent with the results of this paper.
Furthermore, the effect of strenuous exercise was significant in all groups, with the
exception of the poor health status group. Considering that the probability of doing
strenuous exercise might be influenced more profoundly by individual health status
than that of regular exercise, this sensitivity check might help bolster the notion that
the reverse causality problems might be not sufficiently serious to render the
estimation results in this paper inconsistent.

However, the test results shown above might also suggest that the information
effect of medical examination is great in individuals with good health status, and
conversely suggests that this effect cannot be guaranteed in individuals in poor
health. Considering that the object of providing free medical examinations is to
improve public health status, the rationale of supporting this policy would be
somewhat constrained. In this regard, it might prove beneficial to consider that the
reason for undergoing medical examinations can differ between individuals in good
health and those in poor health. Whereas, in healthy individuals, the reason for
undergoing medical exams is to maintain favorable health status and to detect
critical diseases such as cancer in its early stages, in the case of unhealthy people,
medical exams are primarily used to find conclusive evidence of a specific disease, as
these individuals generally visit a doctor only because they are experiencing some
health problem. Even if an information effect of medical exam exists even in those
in poor health, those individuals’ poor health status is clearly not sufficient
inducement to engage in regular or strenuous exercise. Furthermore, considering
the total sample was divided on the basis of the respondents” subjectively evaluated
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health status, some sample selection bias might be inherent to this study. For
example while the sample size of the group whose health status was “very good”
was 3,224, only 69 respondents were placed in the “poor” health group. Therefore,
the test results above should be interpreted with great care.

V. Conclusion

This study attempted to evaluate the information effect of medical examinations
on individual health promotion behaviors, most notably exercise. Specifically, this
paper empirically demonstrates that individuals who monitor indicators of their
current CV health status, such as blood pressure, are more likely to invest in their
own health than those who don’t engage in such monitoring behaviors.

The estimation results provide evidence that individuals who make informed
decisions by undergoing medical exams tend to engage in regular and strenuous
exercise more frequently than those who do not. Specifically, given control of
individual choice as to whether to undergo medical examinations, individuals who
undergo medical examinations tend to evidence higher levels of health promotional
behavior performance than others who elect not to undergo medical examinations.

In terms of policy perspective, policies designed to increase access to medical
exams may increase health maintenance behaviors via this information effect. In
particular, the Korean national health insurance system provides insured individuals
with free access to medical exams. e information effect of this policy.

However, with regard to interpreting the results of this paper, the following point
should be mentioned. As discussed previously, because the dataset used in this
study represented merely one wave of a cross-sectional format, we should take into
careful consideration of the possibility of reverse causality. Even if the study used
several different methods to control or compensate for this problem, in order to
make clear the causal pathway of the information effect of medical exam on health
promotion behavior, the dynamic aspect of health status should be properly
considered. Therefore, in this context, a longitudinal dataset is clearly appropriate,
and should be utilized in future of investigating this topic.

Furthermore, concerned the interpretation of the results derived in this paper, we
should consider the credibility of medical exams. Unfortunately, if the information
from medical exams is positively false, the recipient should pay unnecessary
monetary and psychological costs. Hence, even if this paper demonstrates the
information effect of medical exams on individual health promotion behaviors, we
should be careful in interpreting the results.
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ABSTRACT

In this paper, we claim the asymmetric response of asset returns on the past asset
returns' signs may be explained from the market behavioral portfolio choice of investors.
For this, we admit the anchor and adjustment mechanism of investors which partly
explains the momentum in the asset prices. We also claim the prospect theory based on
the risk aversions may simultaneously work with the anchor and adjustment effect,
whenever the lagged asset return was positive and investors accrued the gain. To identify
these effects empirically in a threshold autoregressive model, we suppose the risk
aversions inducing the volatility effect is related with the past volatility of asset returns.
In application of suggested method to Korean stock and real estate markets, we found

these effect exist as expected.
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(Table 1> Investor's Gain or Loss at Time t Due to Her Choice of Action

. . Moments of Asset
Asset Return at time|  Choice of Asset Return at time t .
Return at time t
t-1 (AD,_7) Action (Ap)
mean variance
X sell X X 0
hold (2x, 1/2) or (0, 1/2) X X
X sell -X -X 0
hold (0, 1/2) or (-2x, 1/2) x X

Note: 1) (2x, 1/2) denotes that an investor will receive 2x with the probability of 1/2.
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[Figure 1] Changes in Indifference Curves Due to Investor's Choice of Action
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[Figure 2] Changes in Supply Curve and Equilibrium Price for a Stock
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(Table 2> Regression Results for Daily Korean Stock Market Returns

m = 10 business days m = 20 business days

Model 1 | Model 2 | Model 3 | Model 1 | Model 2 | Model 3

constant 0.011 0.020 0.145" 0.011 0.007 0.123

(0.23) (0.40) (1.76) (0.23) (0.13) (1.49)

AP, 0.035 0.039 -0.044 0.035 0.034 -0.050°

(1.20) (1.29) (-1.48) (1.20) (1.13) (-1.68)

AP * 1 ape150] 0.041 0.002 0.128 0.041 0.061 0217
(0.85) (0.03) (1.61) (0.85) (0.71) (2.58)
Omi—1* AP *¥1 [ api—150) 0.012 -0.029 -0.007 | -0.062""
(0.58) (-1.43) (-0.28) (-2.60)
Rate of Change 02217 02317
in Exchange Rate (-6.42) (-6.70)
Call Rate ¢ | -0.021" -0.020"
(-2.36) (-2.29)

US Stock Market 0454 0456
Return (17.55) (17.63)
Dummy for Period 1 0.104 0.131
(1997. 10~1999. 2) (0.81) (1.01)
Dummy for Period 2 -0.108 -0.107
(2002~2004) (-1.26) (-1.27)
Dummy for Period 3 -0.103 -0.089
(2007. 8~2008) (-0.94) (-0.81)
N 3,150 3,150 3,150 3,150 3,150 3,150
F-statistic 565" 38877 | 40907 | 565 3797 | 41487
adjusted R* 0.003 0.003 0.102 0.003 0.003 0.104

Note: 1) The numbers in parentheses denote t-values.
2) *xk o xk - x denote 1%, 5%, 10% statistical significance, respectively.

AFE ARESHA] o 22 A18917] 717E ofF Al9jg 989)7] o]F RIS REIIte R
3
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{Table 2> continued

m = 30 business days

m = 60 business days

Model 1 Model 2 | Model 3 Model 1 Model 2 | Model 3

constant 0.011 0.018 0.138" 0.011 0.023 0.159"

(0.23) (0.35) (1.66) (0.23) (0.46) (1.92)

AP, 0.035 0.038 -0.045 0.035 0.039 -0.039

(1.20) (1.27) (-1.52) (1.20) (1.33) (-132)

AP 1 ap—150] 0.041 0.007 0.166 0.041 -0.027 0.092
(0.85) (0.08) (1.90) (0.85) (-0.28) (0.98)

Omi—1* AP 1 *1 [ api—150] 0.012 -0.046" 0.025 -0.021
(0.45) (-1.76) (0.82) (-0.69)
Rate of Change 0223 0215
in Exchange Rate (-6.49) (-6.25)
Call Rate -0.020" -0.021"
(-2.31) (-2.36)

US Stock Market 0455 0453
Return (17.58) (17.51)
Dummy for Period 1 0.119 0.100
(1997. 10~1999. 2) (0.92) (0.76)
Dummy for Period 2 -0.106 -0.106
(2002~2004) (-1.25) (-1.25)
Dummy for Period 3 -0.098 -0.112
(2007. 8~2008) (-0.89) (-1.02)
N 3,150 3,150 3,150 3,150 3,150 3,150
F-statistic 565 3.83" 4103 565 3.99™ 40.70™"
adjusted R” 0.003 0.003 0.103 0.003 0.003 0.102

Note: 1) The numbers in parentheses denote t-values.

2) ****k ¥ denote 1%, 5%, 10% statistical significance, respectively.



{Table 3> Anchor and Volatility Effects in Korean Stock Market

m = 10 business | m = 20 business | m = 30 business | m = 60 business
days days days
¥ -0.044 -0.050" -0.045 -0.039
Yo 0.084 0.167" 0.121 0.053
No 0.029 0.062"" 0.046" 0.021
Y0¥ 0.128 0217 0.166" 0.092

Note: *** *% * denote 1%, 5%, 10% statistical significance, respectively.
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[Figure 3] Relationship between Standard Deviation of Korean Stock Market

Returns and their Aggregate Response Coefficient(s, ) (m = 20
Business Days)
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[Figure 4] Historical Trend in Aggregate Response Coefficient(s,_,) for Korean
Stock Market (m = 20 Business Days)
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{Table 4> Regression Results for Monthly Korean Housing Market Returns

m = 6 months

m = 12 months

Model 1 | Model 2 | Model 3 | Model 1 | Model 2 | Model 3
constant 0.068 0.067 | 0396 | 0.068 0.062 | 0375
(1.62) (1.56) (3.88) (1.62) (1.46) (3.65)
AP 08977 | 0896 | 06247 | 08977 | 08927 | 06327
(11.47) (11.39) (5.76) (11.47) (11.40) (5.83)
AP 1* 1 api—150) -0.170 -0.146 0.046 -0.170 0.007 0.162
(-153) | (-0.86) (0.25) (-1.53) (0.04) (0.90)
Omi—1* AP ¥ [api— 1501 -0.040 -0.003 -0.274 -0.203
(0.19) | (-0.02) 131) | (-0.94)
Rate of Change in
Industrial Production Index ool 0.0l
(0.71) (0.75)
t—1
Rate of Change in -0.010 -0.010
Exchange Rate (—; (-1.21) (-1.25)
Inflation (CPI) {—; 0.027 0.032
(0.39) (0.46)
Call Rate -0.040"" -0.039""
(:3.78) (-3.62)
Current Account (| -0.378" -0.387"
(:2.52) (:2.52)
US Stock 0.010 0.010
Market Return (1.32) (1.30)
Dummy for Period 1 0.183 0.194
(1997. 10~1999. 2) (1.04) (1.10)
Dummy for Period 2 -0.045 -0.020
(2002~2004) (-0.44) (-0.20)
Dummy for Period 3 -0.105 -0.110
(2007. 8~2008) (-0.81) (-0.86)
N 215 215 215 215 215 215
F-statistic 183.67 | 121.907 | 3449 | 183.67 | 123437 | 34717
adjusted R’ 0.631 0.629 0.653 0.631 0.632 0.654

Note: 1) The numbers in parentheses denote t-values.
2) #Exxk* denote 1%, 5%, 10% statistical significance, respectively.
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{Table 4> continued

m = 24 months

m = 36 months

Model 1 Model 2 | Model 3 | Model 1 Model 2 | Model 3
constant 0.068 0.064 03517 0.068 0.069 0363
(1.62) (1.52) (3.55) (1.62) (1.64) (3.58)
APy 0.8977" | 0893 | 0643 | 08977 | 08977 | 0.645"
(1147) | (11.52) (5.95) (11.47) | (11.58) (5.96)
AP ¥ s 150] -0.170 0.112 0.244 -0.170 0.134 0.259
(-1.53) (0.67) (1.41) (-1.53) (0.77) (1.45)
Omg—1* AP ¥ 1 [api150) 0392 | -0.308" 0.440" | -0338
(-2.22) (-1.71) (-2.26) (-1.72)
Rate of Change in
Industrial Production 0.012 0.011
(0.82) (0.73)
Index
Rate of Change in -0.011 -0.011
Exchange Rate (—; (-1.29) (-1.28)
Inflation (CPI) (-, 0.039 0.041
(0.57) (0.59)
Call Rate (- 0.037"" 0.037""
(-3.41) (-3.47)
Current Account 0372 -0.359"
(-2.43) (-2.34)
US Stock 0.010 0.010
Market Return (1.37) (1.36)
Dummy for Period 1 0.180 0.162
(1997. 10~1999. 2) (1.04) (0.93)
Dummy for Period 2 -0.008 -0.024
(2002~2004) (-0.08) (-0.25)
Dummy for Period 3 -0.082 -0.101
(2007. 8~2008) (-0.64) (-0.79)
N 215 215 215 215 215 215
F-statistic 183.67°7 | 1263777 | 352277 | 183677 | 126517 | 35247
adjusted R? 0.631 0.637 0.657 0.631 0.638 0.658

Note: 1) The numbers in parentheses denote t-values.
2) *axwx x denote 1%, 5%, 10% statistical significance, respectively.
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[Figure 5] Historical Trend in Aggregate Response Coefficient(,_,) for Korean
Housing Market (m = 20 Months)
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{Table 5> Anchor and Volatility Effects in Korean Housing Market
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{Table 6> Regression Results for Monthly Korean Apartment Market Returns

m = 6 months

m = 12 months

Model 1 Model 2 | Model 3 Model 1 Model 2 | Model 3
constant 01267 | 01237 | 05107 | 0.126" 0.116° | 0483
(2.12) (2.02) (3.50) (2.12) (1.92) (3.30)
AP 0907 | 0904 | 0640 | 09077 | 09007 | 0.650"
(10.16) | (10.07) (5.23) (10.16) | (10.07) (5.31)
AP * 1 ap150] -0.222" -0.179 0.034 0222 -0.040 0.134
(-1.83) (-1.02) (0.18) (-1.83) (-0.22) (0.70)
Omi—1* AP 1 api—150] -0.052 -0.046 -0.200 -0.170
(-0.34) (-0.29) (-1.29) (-1.05)
Rate of Change in
Industrial Production 0.016 0.018
(0.78) (0.84)
Index
Rate of Change in -0.007 -0.008
Exchange Rate (—; (-0.64) (-0.67)
Inflation (CPI) 0.010 0.014
(0.10) (0.14)
Call Rate (- -0.049™ -0.047"
(-3.23) (-3.10)
Current Account (| -0.390" -0.380"
(-1.82) (-1.77)
US Stock 0.021" 0.020"
Market Return (1.90) (1.86)
Dummy for Period 1 0.205 0.221
(1997. 10~1999. 2) (0.83) (0.89)
Dummy for Period 2 0.001 0.031
(2002~2004) (0.00) (0.22)
Dummy for Period 3 -0.171 -0.170
(2007. 8~2008) (-0.94) (-0.94)
N 215 215 215 215 215 215
F-statistic 152207 | 101.08"" | 28.1777 | 1522077 | 102.347° | 2839
adjusted R 0.586 0.584 0.604 0.586 0.587 0.606

Note: 1) The numbers in parentheses denote t-values.

2) *xxk % denote 1%, 5%, 10% statistical significance, respectively.
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{Table 6> continued

m = 24 months

m = 36 months

Model 1 Model 2 | Model 3 Model 1 Model 2 | Model 3
constant 01267 | 01197 | 04647 | 01267 | 0.1257 | 0481
(2.12) (2.00) (3.14) (2.12) (2.11) (3.31)
AP 0907 | 0902 | 0.661"" | 09077 | 09017 | 0.660""
(10.16) | (10.15) (5.38) (10.16) | (10.20) (5.37)
AP * 1 ap150] -0.222" 0.005 0.148 0222 -0.002 0.137
(-1.83) (0.03) (0.83) (-1.83) (-0.01) (0.76)
Omi—1* AP * 1 api—150) -0.224" -0.172 -0.230" -0.164
(-1.85) (-1.38) (-1.79) (-1.26)
Rate of Change in
Industrial Production 0.018 0.016
(0.85) (0.79)
Index
Rate of Change in -0.008 -0.008
Exchange Rate (—; (-0.70) (-0.69)
Inflation (CPI) {—; 0.022 0.023
(0.23) (0.24)
Call Rate -0.045™ -0.046""
(-2.93) (-2.99)
Current Account (| 0357 -0.351
(-1.66) (-1.63)
US Stock 0.021" 0.021"
Market Return ¢ (1.96) (1.94)
Dummy for Period 1 0.194 0.177
(1997. 10~1999. 2) (0.79) (0.72)
Dummy for Period 2 0.027 0.006
(2002~2004) (0.20) (0.04)
Dummy for Period 3 -0.144 -0.162
(2007. 8~2008) (-0.79) (-0.89)
N 215 215 215 215 215 215
F-statistic 152207 | 103.78"" | 285777 | 152207 | 103.60° | 38.50""
adjusted R’ 0.586 0.590 0.607 0.586 0.590 0.607

Note: 1) The numbers in parentheses denote t-values.
2) #Exxk* denote 1%, 5%, 10% statistical significance, respectively.
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{Table 7> Anchor and Volatility Effects in Korean Apartment Market

m = 6 months m = 12 months | m = 24 months | m = 36 months

¥1

X2

Ny 0.046 0.170 0.172 0.164
Yo~ Y1 0.034 0.134 0.148 0.137

Note: *** ** % denote 1%, 5%, 10% statistical significance, respectively.
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<Appendix 1> Descriptive Statistics(Daily Data) (1995~2008)

(unit: %)
Before Korean Financial Crisis During Korean Financial Crisis
(1995. 1~1997. 9) (1997. 10~1999. 2)
) Standard ) ) Standard )
Mean Median o Max Min Mean Median o Max Min
Deviation Deviation
KOSPI Return -0.033 -0.092 1.086 4.472 -3.886 0.021 0.051 3.008 8.503 -8.096
Rate of Change in
0.025 0.012 0.224 1.296 -1.321 0.028 -0.074 2.374 14.402 -18.410
Exchange Rate
Call Rate 12.33 12.03 1.84 22.49 8.94 13.97 13.31 6.47 26.70 5.17
US Stock Market
0.114 0.127 0.688 2.622 -2.930 0.094 0.152 1.191 4.410 -3.576
Return
After Korean Financial Crisis During Global Financial Crisis
(1999. 3~2007. 7) (2007. 8~2008. 12)
) Standard ) ) Standard )
Mean Median o Max Min Mean Median o Max Min
Deviation Deviation
KOSPI Return 0.085 0.150 1.770 7.017 -7.341 -0.067 0.000 2.286 11.946 -10.571
Rate of Change in
-0.018 -0.031 0.397 1.674 -1.584 0.070 0.049 1.505 10.770 -12.404
Exchange Rate
Call Rate 423 4.26 0.59 5.42 3.03 481 4.99 0.52 5.28 2.57
US Stock Market
0.027 0.060 1.103 5.521 -4.365 -0.092 0.013 2.325 11.531 -8.968

Return




<Appendix 2> Descriptive Statistics(Monthly Data)(1991~2008)

(unit: %)
Before Korean Financial Crisis During Korean Financial Crisis
(1995. 1~1997. 9) (1997. 10~1999. 2)
Mean Median Stagdérd Max Min Mean Median Stagdérd Max Min
Deviation Deviation

Housing Index Return -0.067 -0.043 0.576 2.186 -2.060 -0.732 -0.437 1.129 1.205 -2.881
Apartment Index Return -0.007 0.000 0.856 3.104 -2.888 -0.721 -0.552 1.475 2216 -3.178
KOSPI Return 0.023 -1.007 6.276 18.069 -10.936 -1.286 -8.051 18.909 41.062 -31.810
Ratc of Change in Industria] ) o 0.677 1.824 4706]  -5.556 0.223 0.409 3.210 6.135|  -5.576
Production Index
Rate of Change in

0.301 0.104 0.847 3.502 -2.229 1.711 -2.438 12.540 37.068 -16.616
Exchange Rate
Inflation (CPI) 0.442 0.462 0.401 1.324 -0.511 0.401 0.089 0911 2.498 -0.508
Call Rate 13.18 12.64 2.15 19.14 9.46 14.15 13.56 6.81 25.34 5.63
Current Account/GDP -0.157 -0.150 0.172 0.169 -0.644 0.782 0.854 0.368 1.206 -0.097
US Stock Market Return 1.582 1.652 3.133 11.101 -4.981 1.785 4.097 5.885 7.830 -15.969

After Korean Financial Crisis During Global Financial Crisis
(1999. 3~2007. 7) (2007. 8~2008. 12)
Mean Median Star?da?rd Max Min Mean Median Star?da?rd Max Min
Deviation Deviation

Housing Index Return 0.469 0.326 0.709 3.058 -0.831 0.246 0.263 0.388 0.870 -0.725
Apartment Index Return 0.685 0.510 0.923 3.984 -0.869 0.171 0.159 0.420 0.966 -0.873
KOSPI Return 1.300 1.751 8.334 20.254 -17.557 -3.188 -1.792 8.593 6.886 -26.311
Rate of Change in Industrial] -, 5 0.634 2.039 5888 -5209|  -1.008|  -0.080]  3.581 3495 -10.101
Production Index
Rate of Change in|  ;e3] 9413 2.096 6.402|  -6.590 1.852 1.615 6.234|  12916| -15387
Exchange Rate
Inflation (CPI) 0.236 0.291 0.424 1.290 -0.606 0.311 0.374 0.364 0.929 -0.271
Call Rate 4.26 4.28 0.60 5.34 3.25 4.84 4.98 0.48 521 3.27
Current Account/GDP 0.173 0.171 0.190 0.623 -0.244 -0.005 -0.012 0.255 0.512 -0.506
US Stock Market Return 0.315 1.108 4.191 8.852 -10.877 -2.593 -0.740 6.093 4.964 -0.506
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{Appendix 3> Regression Results for Monthly Korean Stock Market Returns

m = 6 months

m = 12 months

Model 1 Model 2 | Model 3 | Model 1 Model 2 | Model 3
constant 0.603 0.851 1.002 0.603 0.935 0912
(0.65) (0.89) (0.58) (0.65) (0.97) (0.53)
AP 0.183 0.205 0.079 0.183 0212 0.094
(1.40) (1.55) (0.54) (1.40) (1.61) (0.65)
AP * 1 ap150] -0.107 -0.413 -0.420 -0.107 -0.463 -0.342
(-0.52) (-1.19) (-127) (-0.52) (-137) (-1.06)
Omi—1* AP * 1 api—150) 0.029 0.055" 0.029 0.039"
(1.09) (1.98) (1.34) (1.72)
Rate of Change in
Industrial Production 0.306 0.263
(1.11) (0.96)
Index
Rate of Change in 0.790"" 07617
Exchange Rate (- (4.92) (4.78)
Inflation (CPI) (- 0.214 0.219
(0.17) (0.17)
Call Rate -0.088 -0.070
(-0.57) (-0.44)
Current Account 6.653" 6.941"
(2.60) 2.71)
US Stock 0.274" 0.246
Market Return ¢ (1.71) (1.54)
Dummy for Period 1 9.926™ 9790
(1997. 10~1999. 2) (-2.87) (-2.82)
Dummy for Period 2 -1.050 -1.006
(2002~2004) (-0.60) (-0.57)
Dummy for Period 3 -4.661" -4.569"
(2007. 8~2008) (-1.99) (-1.95)
N 215 215 215 215 215 215
F-statistic 1.82 1.61 3.68" 1.82 1.82 3587
adjusted R’ 0.011 0.009 0.131 0.011 0.011 0.127

Note: 1) The numbers in parentheses denote t-values.

2) #Exxk* denote 1%, 5%, 10% statistical significance, respectively.



{Appendix 3> continued

m = 24 months

m = 36 months

Model 1 | Model 2 | Model 3 | Model 1 | Model 2 | Model 3
constant 0.603 0.837 0.901 0.603 0.710 0.986
(0.65) (0.88) (0.52) (0.65) (0.75) 0.57)
AP 0.183 0.204 0.089 0.183 0.192 0.072
(1.40) (1.55) (0.60) (1.40) (1.46) (0.49)
AP 1* 1 api—150) -0.107 -0.456 -0.048 -0.107 -0.350 0.244
(-0.52) (-1.26) (-0.13) (-0.52) (-0.90) 0.61)
Omyt—1* AP * L[ apc— 1507 0.030 0.010 0.023 -0.017
(1.18) (0.40) (0.73) (-0.54)
Rate of Change in
Industrial Production 0.268 0.276
(0.97) (1.00)
Index (-~
Rate of Change in 0.728"" 0.736
Exchange Rate (- 4.57) 4.61)
Inflation (CPI) (- 0.251 0.134
(0.19) (0.10)
Call Rate (—; -0.098 -0.121
(-0.62) (-0.76)
Current Account - 7.094" 7450
(2.73) (2.87)
US Stock 0.247 0.264
Market Return (— (1.53) (1.63)
Dummy for Period 1 -8.296" -8.296"
(1997. 10~1999. 2) (-2.45) (-2.45)
Dummy for Period 2 -1.206 -1.347
(2002~2004) (-0.68) (-0.76)
Dummy for Period 3 -4.632" 48717
(2007. 8~2008) (-1.95) (-2.05)
N 215 215 215 215 215 215
F-statistic 1.82 1.68 3307 1.82 139 3327
adjusted R’ 0.011 0.010 0.114 0.011 0.006 0.115

Note: 1) The numbers in parentheses denote t-values.
2) #Exxk* denote 1%, 5%, 10% statistical significance, respectively.
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{Appendix 4> Anchor and Volatility Effects in Korean Stock Market

m = 6 months m = 12 months | m = 24 months | m = 36 months
¥ 0.079 0.094 0.089 0.072
Y9 -0.341 -0.248 0.041 0.316
Ao -0.055" -0.039° -0.010 0.017
Yo~ Y1 -0.420 -0.342 -0.048 0.244
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ABSTRACT

Although the patient’s problem with access to health information has been improved due to

rapidly developing information technologies, such as the internet, some patients still do not have
enough ability to understand, interpret, and analyze the health information. Given this view on the
patient’s asymmetric information problem, if a doctor provides sufficient effort to help patients

understand and interpret medical information, the efficiency of patient’s medical care use could be

improved.

This paper shows firstly that the patient’s inefficient use of medical care originates from his

information problems, such as the misperception of the effectiveness of medical care and secondly

suggests that if the doctor makes sufficient effort to correct patient’s information problems, the

inefficiency can be ameliorated. This paper also suggests the manipulation of a doctor’s payment
method can lead a doctor to provide optimal level of efforts which can in turn lead patients to use the
optimal level of medical care. With an optimal level of effort, a doctor can more easily achieve a

patient’s compliance with the newly recommended amount of medical care.
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I . Introduction

Nowadays patients have better access to information about their health states and
about the effectiveness of new or existing medical treatments, as a result of rapidly
developing information technologies. For example, a woman who is pregnant with
her first child is likely to need information about the first trimester of her pregnancy:
morning sickness, home remedies, and when to call her physician. An email
containing such information could show up on her desktop computer just before she
gets morning sickness. The email which has this kind of information might allow a
woman to have a comfortable experience with pregnancy, as she is less concerned,
makes fewer calls to her physician, and knows when she should call her doctor.
Therefore the patient’s efficient use of medical care through informed decision-
making might have a role in suppressing the rapidly increasing expenditure on
health care, and this is a significant role of consumer health information (Brunt, 1998).

However, a patient’s enhanced accessibility to health information mentioned
above might make the patient’s decision-making process more complicated, which
means a patient still has a problem with efficiently utilizing health information. In
other words, what a patient needs for his" efficient medical care use is not just health
information per se, but is the ability to understand, interpret, and analyze the health
information or medical knowledge.

We may find that a patient’s asymmetric information problem caused by his
inability to understand or interpret health information plays a key role in his
decision making process. Whenever an individual feels sick, he has to make a
medical decision of whether to consult a doctor, given his own evaluation of his
health state, based on his own health information concerning his health problems
(Arrow, 1963). Once he visits a doctor, a patient will make a decision whether or
not to comply with a doctor’s recommendation for medical treatment, given the
medical information provided about this treatment by his doctor.

Furthermore, as Lee (1995) suggests, a patient’s compliance with a doctor’s
recommendation for medical treatment might depend on a patient’s expectation of
marginal benefit from utilizing medical care, which would be formalized by his own
interpretation or understanding of the medical information about the effectiveness of
the medical treatment that doctor provides. Even if the medical information from a
doctor is based on objective clinical data, the patient must make an effort to
understand and interpret that medical information (Lee, 1995). So the difficulty in
understanding medical information might result in the patient’s expectation about
the marginal benefit of medical treatment being biased from the correct one, and the
patient’s inability to understand and interpret medical information could be a factor
distorting his efficient medical care use. As a patient is forming his own perception
on the effectiveness of medical care, a doctor might affect this process by helping the
patient understand and interpret the information relevant to the patient’s health state

”

1 In this paper, a patient is denoted as “he” and a doctor as “she
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and the effectiveness of medical treatment, by way of closely communicating with
the patient (Deber, 1994).

Therefore, by building up the general equilibrium model, this study tries to show
that a patient’s inefficient use of medical care originates from his problem with
asymmetric information and that a doctor’s effort in correcting a patient’s
information problem could lead a patient to efficiently using medical care. Based
on this exploration, this study also shows a doctor’s payment method, specifically a
doctor’s rate of supply-side cost sharing, can induce a doctor to sufficiently provide
effort.

The organization of this paper is as follows: Section II explores the patient’s
decision-making process for deriving the optimal demand for medical care. In
Section III we explore the doctor’s decision-making process in deriving the optimal
supply of medical care and effort. In Section IV, the equilibrium price and quantity
of medical care are derived and its efficiency tested. In Section V, comparative
static analyses are performed to show the effect of the doctor’s effort to improve the
patient’s asymmetric information problem on the patient’s medical care use, and the
effect of the doctor’s payment method on her level of effort. The conclusion follows
in Section VL

II. Patient’s Decision-Making Process

When a person feels sick, he evaluates his health state based on a priori relevant
health information. So if he finds his health state below the threshold level, he visits
the doctor. The threshold health level is thought to be determined by his health
information, preferences, income, and the full price of medical care (Lee, 1995). This
view comes from both Dranove (1988) and Lee (1995) in that the patient’s decision-
making with respect to consulting a doctor is based on his subjective evaluation of
his health state given his health information and socioeconomic factors. In this
study therefore, we employ those preceding models with modification and
development.

When the patient visits the doctor he receives objective health information about:
his health state, any necessary medical treatment for enhancing his health state, and
the effectiveness of it. Based on the new information delivered by his doctor, the
patient makes a decision on whether to comply with the doctor’s recommended
medical treatment. If the patient agrees with the doctor, the medical care will be
consumed.

In this process, at the pre-visit stage, information on his health state would affect
his decision to visit a doctor by affecting the patient's determination of the threshold
health state level, and at the post-visit stage, the information about the quantity of
medical care needed and the effectiveness of it, would affect his decision making of
whether to comply with the doctor’s recommended amount of it (Dardanoni &
Wagstaff, 1990).

In this paper, we focus on the latter part of the health information effect. This
means we exclude the other source of a patient’s asymmetric information problem,
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related to the patient’s assessment of his health state, by assuming that the patient's
uncertainty about diagnosing his health state is non-existent. This assumption will
be discussed later by modifying the health production functions perceived by the
patient and doctor.

1. Patient’s Decision-making at Pre-visit Stage

Let the health state of a representative person be expressed by a random variable
s €[0,00), with s assumed to have the cumulative density function F(s) and the

probability density function 1) .

An individual’s utility function is given in Equation (1), which is assumed to be
an additively separable function of his health, /7, and the composite good, X whose
price is assumed to be unitary. We can write an individual’s utility function as
follows:

U(H,X)=aH +(1-a)X )

where a isregarded as an individual’s weight on health.

The individual’s budget constraint is given by Equation (2), and we consider that
he has health insurance which has an actuarially fair premium, 7, and which has a
coinsurance rate of ¢, where0 <¢ <1, and zero deductible. The price of per unit of
medical care (M) is given by P, , so the patient’s out-of-pocket payment per

medical care will be cP,,. The income given to this personis Y.
Y=cPyM+X+P (2)

The health production function that shows the relationship between the health
outcome and medical care expressed in Equation (3).

H(M :5,T)=TM —sM?* +s )

T represents the effectiveness of medical care (14). Equation (3) is a specific
function that Lee (1995) used in his model and we will use this type of quadratic
function which implied that the marginal enhancement of health could be negative
beyond a certain level.

Considering the patient’s asymmetric information problem, when the potential
patient decides whether to visit the doctor, the potential patient might have an
expected health outcome based on the following health production function:

HM :5,T)=TM —sM? +s (4)

At the pre-visit stage, considering the asymmetry of information between patient

and doctor, the effectiveness of treatment the patient will perceive (7') might be
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different from the doctor's one (7"), because the potential patient has not yet had the
chance to obtain the information on the effectiveness of medical treatment from the
doctor. Furthermore, we assume that, at the pre-visit stage, the needed quantity of
medical care for enhancing the potential patient’s initial health state is regarded as a

fixed quantity of M irrespective of his initial health state because it seems difficult
to expect the potential patient to have exact knowledge and mformatlon about the
pattern and quantity of medical care needed for his health enhancement.” However,
once the patient decides to visit the doctor, the quantity of medical care will be
recommended by the doctor, and the patient will decide whether to comply with the
doctor's recommendation, so we can think that the quantity of medical care will
remain to be determined at the patient's post-visit stage.

Based upon this setting, at the pre-visit stage, the potential patient determines the

threshold for visiting a doctor (z*) by comparing the utility of visiting a doctor with
that of not visiting a doctor, as follows.
Uy -Upyp = a(f]\?—sll?z +S)+(l—a)(Y—cpM]W—P)—[as+(l—a)(Y—P)]=0 )

So, the threshold for health state, z" , will be

N aTM —(1-a)ep—M aT -(1-a)p— T—-oacp— _
z = (_ )Pis = ( _)CPM = _p , Where a:l a (6)
aM? aM M a

where U,, is the potential patient’s utility of not visiting a doctor, and U, is
potential patient’s utility of visiting a doctor, and pﬁg is the price of M . The

occurrence of a health state below his determined threshold health state would lead
him to visit a doctor, at which point he would become a real patient.

2. Patient’s Decision-Making at Post-visit Stage

At the post-visit stage, the patient's subjective evaluation on the effectiveness of
medical care will be updated, using the information regarding this treatment that he

received from his doctor (7' =7 ). A patient’s subjective perception of the
effectiveness of med1cal care however, might be different from the true one which is
held by his doctor”.

2 For example, if the potential patient's leg is broken, then, in pre-visit stage, he expects to wear a
plaster cast if he visits doctor, because the average bone-fracture patient wears a plaster cast.

3 At pre-visit stage, the price of medical care is assumed to be exogenously given to the potential
patient. Based on the assumption that he expects to use M of medical care, it is reasonable to assume
the price of ]\7 is fixed. However, at post-visit stage, the price of medical care remains to be determined
at the equilibrium state of patient’s use of medical care. Hence, the price of medical care is regarded as be
exogenous at pre-visit stage.

4 Tt is natural to assume that a doctor knows the true value of T, and she provides it to her patient.
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Given his health state s<z , the patient's utility at the post-visit stage will be
expressed in Equation (7) below:

= 2
U:a(TM—sM +s)+(1—a)(Y—cpMM—P) (7)
Based on his optimization process at the post-visit stage, the patient will determine

the optimal demand for medical care. Solving this optimization problem, we can
get the first order condition (FOC) as follows:

S—Z:[a{f—ZSM}—(I—a)cpM]:O 8)

If we solve the FOC and take the expectation over s, conditional on s < z , then we
could obtain the optimal level of demand for medical care as follows:

2 qu;zF(s) /F(Z*)_ 2J‘O§dF(s) /F(z*)z 28

Regarding on the interpretation of S, S is the patient’s conditional expected

yi = TP, -cer,,) (f_anM), S:f?le(s)/F(z*) 9
0

value of health state given it is at most z" which is his optimal threshold level of
health state determined at pre-visit stage. Clearly, if a patient visits a doctor with
his realized initial health, then the demand for medical care should be based on the
realized value of his initial health state. However, if we consider the randomness of
the patient's initial health state, it seems plausible to regard the patient's initial health
state as the conditional expected value of health state. On the other hands, this
view could be also interpreted by the fact that the demand for medical care shown at
(9) is regarded as the one that an average patient will demand, which has been
adopted in previous research, such as Lee (1995).

III. Doctor’s Decision Making Process

1. Doctor’s Utility Function

In this paper, the doctor is assumed to be not only an agent of her patient, but
also a self interested medical care provider, which means a doctor is concerned with
the enhancement of her patient’s health state after the visit, and is also concerned
about her financial benefit from providing patient with medical care (Blomqvist,
1991; Rochaix, 1989). We can infer that, through the health production function
(H) mentioned in the patient’s decision making process, a doctor evaluates the
patient’s health benefit.
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The doctor’s financial gain is represented by the profit function (I1). In order to

define the doctor’s profit function, we need to describe the doctor’s revenue
structure. The doctor’s total revenue from supplying M units of medical care is
measured by L+(1-r)p, M , where L is the lump-sum payment part and r is

the rate of supply side cost sharing. So, out of total payments from the patient and
the insurance company (p,, M), a doctor could get the lump-sum payment and the
rest of the total payment, except for the supply side cost sharing part, which is
rpyM . So, the significant features of the doctor’s payment method are captured

by L and r > The unit cost of providing medical care is denoted by &, which is
taken to be constant for providing medical care. Based on the doctor’s total revenue
and cost, the doctor’s profit function is derived as follows:

T(M)=L+(1=r)p, M—kM (10)

Now, the doctor’s utiltiy function (V') could be defined and be assumed to be
additively separable:

ﬂf—ﬂ
V(H,T1)=bH +[1-b][1— 7 -Gle,M), where 0<h<I,

G,>0,G, >0,G,  >0,G, >0 (11)

The parameter 5 is defined as the doctor’s weight on the patient’s health benefit
out of her total utility. As seen in doctor’s utility function, in this paper, we assume
a doctor cares about the gap being close between herself and patient in terms of
d[f -]
T-T
The method of expressing the gap mentioned above will be discussed further later.
The rationale for this modification is that a doctor might be concerned about her
patient’s subjective perception of the effectiveness of medical care, because it can
play a role in formulating patient’s demand for medical care as expressed in
Equation (9). So, when a doctor recommends the amount of medical care needed to
enhance the patient’s health state, if the gap becomes larger, a doctor’s utility can be
harmed since the possibility of the doctor persuading her patient in terms of the
amount of medical care will decrease. The function G(e,M) represents the
doctor’s cost of providing effort to correct the patient’s asymmetric information
problem. It is natural to think that the doctor should bear the cost from providing
this level of effort, which would have some form of financial or psychological cost
(Ma and McGuire, 1997). We assume this in the following function,

perception of the effectiveness of medical care, which is represented by

5 For example, a capitation system can be expressed by 77 =1, and a complete fee-for-service system
can be represented by L = 0,7 =0, so we can see that the doctor’s reimbursement method can be
broadly expressed by manipulating the value of L and 7. This method is similar to Ellis and McGuire
(1990).
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G, >0,G, >0,G,  >0,G, >0, which represents the cost of providing effort and

shows the convexity and that the marginal cost of providing effort can be affected by
the amount of medical care provided.

As mentioned above, due to the patient’s asymmetric information problem, it
seems rational to suppose that there is a discrepancy between the patient’s and
doctor’s perceptions as to the effectiveness of medical treatment. Therefore, the
health production function perceived by doctor will be different from the one
perceived by patient, and is expressed as follows:

H(M :S,T)=TM —SM?* +S (12)

In the health production function recognized by the doctor, she perceives that her
patient’s initial health state is the patient’s conditional expected value of health state,
S . This indicates that the patient's conditional expected value of initial health state,
which denotes the average patient’s initial health state, is regarded as the same one
that the doctor medically diagnoses. Hence, this setting satisfies the assumption
that the patient's uncertainty in medically diagnosing his health state does not exist.

2. Refinement of Asymmetry of Information between the Patient and
Doctor

In terms of interpreting and evaluating the effectiveness of medical care, there
will be a difference between the patient and the doctor. In this part, this specific
aspect of asymmetric information between them will be introduced, based on the
method that Lee (1995) takes in his paper. The same medical care might cause
different results and these variations cannot be easily explained by epidemiological
factors. Hence, a doctor’s perception (T) as to the effectiveness of medical

treatment could be expressed by as follows:

T=AT+(1-A)T, T>T (13)
where (f) represents a good outcome, and a bad outcome is expressed by (T). So,

from the expression (13), we can denote A as the statistical figure which shows the
intrinsic uncertainty on the effectiveness of medical treatment. The patient’s
subjective evaluation on the effectiveness of medical treatment could be formed by a
similar mechanism as the doctor’s case. Given this information and his own
experiences, the patient would subjectly perceive the effectiveness of medical

treatment, which causes him to form T as follows:

T=AT+(1-2)T (14)
Thus, a patient considers 7" and 7 as the feasibility range of medical care, and based
on the information about them, he will construct his own probability of a good result
being realized (A ). Hence, 4 could show the patient’s specific way of
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interpreting the information on iZ, and A. The patient’s process of forming )
might depend on his own medical history including his own experiences of his
doctor’s practice of medicine, and his other socio-demographic factors. If we

substract T from T , we will have the following equation:
T-T=[IT+0-Dr]-pT+a-pr]=Z - T -1) (15)

The difference between the patient’s and doctor’s perception of the effectiveness of
medical care is composed of two factors. The first factor is the difference between
the patient’s subjective method of interpreting medical information about the
effectiveness of medical care, and the doctor’s medically objective and scientific
interpretation of it, which is denoted by A —4. The second factor is the intrinsic

uncertainty in medicine, which is denoted by T- T.

3. The Mechanism of the Doctor Affecting the Patient’s Perception of
the Effectiveness of Medical Care

Given the intrinsic uncertainty of medicine, the method of reducing perceptional
difference between the patient and doctor is through changing the patient’s way of
interpreting medical information so that it comes to resemble doctor’s one. As
shown above, A represents the patient’s specific way of interpreting the medical
information on 4,7 and I. So, in the process of the patient’s forming A , the

patient’s misinterpretation of the information delievered by doctor might be caused
by ineffective communication with his doctor. Hence, a doctor’s effort to effectively
communicate with her patient and to convey appropriate and updated medical
information to her patient might be regarded as a technique for correcting the
patient’s asymmetric information problem,6

Therefore, from Equation (15), given T and T, |/T —/1| , which represents the

patient’s degree of bias at interpreting medical information on the effectiveness of
medical care, might be understood as a decreaseing function of e, which is the
doctor’s effort:

4274<0

7 (16)

Since A is drawn by medically objective results, it is natural to assume A to be
constant and close to the true value. Hence, Equation (16) could be rewritten as

¢ Effective communication between patient and doctor can be possible if a doctor provides efforts at
listening to a patient's various situations including medical and psychological aspects, and explaining
patient's health state and effectiveness of various medical treatments in plain language (Emanuel & Dubler,
1995).
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follows:
d‘z‘l‘:ﬂw (16)
de de

Besides, considering the law of diminishing marginal returns, we assume the
second derivative of A with respect to doctor’s effort level is positive, as follows:

<[]

s =2">0 (17)

4. Doctor’s Optimization Process

By using the health production function perceived by doctor, Equation (12), and
the doctor’s profit function, Equation (10), we can rewrite her utility function as
follows:

4T—ﬂ
V(H,T1)=bH +[1-b][1— 7 —-G(e,M)

) _ (18)
4T—4

=WTM —=SM?>+S)+[1=b||L+(1=rdp M —kM |-
) ]

- G(e.M)

So, in order to get the doctor’s optimal supply amount of medical care and effort, if
we solve this optimization problem, we will have the following FOCs:

dv(M,e)
WZb(T*ZSM)Jr[I*b][(I*V)pM 7k]7GM =0 (19)
M:—dZ,—Ge =0 (20)
de
_ dz
where G =§—E,Ge=i—G,and A’:#.
e e

Hence, the doctor’s utility maximizing amount of medical care supplied, M*,
will be obtained by solving the FOC (19), and it will be as follows:

e bT+[1-b)1-rp,, —k]-G,,  T+pl1-rp, ~k|-(p+1G,,

21
25b 28 @)
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where S=[l —b]/b.

Concerned the optimal level of doctor’s effort which is shown at equation (20),
the second term of it is interpreted by marginal cost of providing her effort and the
first term of it has the meaning of the level of a patient’s upwardly biased perception
on the effectiveness being corrected. If we consider that the doctor’s effort is
supposed to be valuable in that a doctor might easily induce her patient to comply
with the recommend amount of medical service consumed, the first term might be
interpreted as the marginal benefit of providing a patient with a doctor’s effort.
Hence, the eqution (20) suggests that the doctor’s optimal level of effort is
determined at the point where marginal benefit and cost reach the equality.

IV. Equilibrium of the Patient’s Use of Medical Care

1. Equilibrium Quantity of Medical Care

To obtain the equilibrium quantity of medical care, we need to firstly review the
process for reaching the equilibrium state. Based on the patient and doctor’s
optimization processes, the equilibrium state of patient’s use of medical care can be
described as follows. When a patient visits a doctor, a doctor recommends the
amount of medical care needed and provides some level of effort to her patient in
order to clinically persuade her patient by way of effectively communicating with
him, which can correct the patient’s asymmetric information problem.

Once the patient observes his doctor’s level of effort, then the patient formalizes
his own perception of the effectiveness of medical care, and based on this determines
his optimal demand amount of medial care. After determining his demand amount
of medical care, the patient will determine whether to comply with the doctor’s
recommended amount of medical care. So, if the patient’s demand for medical care
is greater or less than the doctor’s recommended amount of medical care, then the
patient won't comply with the doctor’s recommendation, which means there is no
medial care purchased by the patient, and this patient might decide to visit another
doctor or not to consume medical care at all.

Hence, at the equilibruim state of the patient’s use of medical care, the condition
of M? =Mm* should be satisfied and additionally, this condition represents that the
patient complies with the doctor’s recommended amout, and that the doctor’s
recommended amount is realized to be a real purchased amount of medical care at
equilibruim state (Jelovac, 2001).

Based on this condition, the equilibrium price of medical care, p},, would be
determined as follows:

[ -acp,) T+pl1-1p, -K|-(B+1G, o T-Da e (B1G,
s 28 Py =TT B Dt ac
(22)

M=M=
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And for non-negative price, T -7+ fk+(8+1)G y 20 (23)
Inserting py in Equation (9) or (21), we get the equilibrium quantity of medical
care,
M
w T ﬁ[(l—r)(T —T)— ack]—(ﬂ+1)acGM 4)
28 285[p(1—r)+ac]

2. Efficiency of the Equilibrium Quantity of Medical Care

In evaluating the efficiency of the equilibrium quantity of medical care (M "), we
will show that if M is greater than the medically adequate quantity (M *) given
as follows, then the patient’s use of M~ cannot be regarded as the optimal state:

mA=L
28 (25)

M* represents the amount of medical care which maximizes the patient’s health
state considering the features of the health production function adopted in this paper.
In the situation where the patient shows over-consumption of medical care

(M™ > M*™), then, from (24), we can have the following condition:
Bla-n(T -71)-ack|-(B+1)ecG,, >0 (26)

Also, we can rewrite (26) as follows:

Bla - ~T)-ack]-(8+1)acGy, 20 & pla-r(F -7)- ack]- (5+1)acG,, = 0
o (For)s elizbkr Gyl
(1-r)1-b) @)
Equation (27) can be easily proved using G, >0.

From Equation (27) therefore, we can see that the patient's upwardly biased belief
of the effectiveness of medical care plays an important role in inducing the patient to
overuse more medical care than the medically adequate quantity. Considering
Equation (15) which represents the gap between patient and doctor in terms of
perceiving the effectiveness of medical care, the result of (27) indicates the following:

T-r=[{T+a-Dr]-pT+a-n1]=Z -0 -1)20=7-2120 (15)

The result of Equation (15)' can then be revised as follows:
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dT -1 47 _ T_aF-1) ~ T-2) = \di
|de |:d(TareT):a,(/1 jeXT Z):(T_Z)A%):(T_Z)%w @)

indicating that as a doctor increases her effort level the patient’s overestimated
evaluation of the effectiveness of medical care will be reduced.

In the situation where a patient shows overutilization of medical care, the
patient’s marginal utility of consuming medical care will be drawn by taking the first
partial derivative of his utility function. If we put the equilibrium price and
quantity of medical care expressed in Equations (22) and (24) respectively into his
marginal utility, then it will be negative.

MUY, <0 (29)

Equation (29) implies that if the patient purchases more medical care than the
medically adequate quantity, his utility will be reduced as he uses medical care.
This result can be supported by the following two rationales. If the patient

consumes medical care greater than M* , the patient’s health state will be
exacerbated because the patient’'s marginal enhancement of his health from
additional consumption of medical care would be negative, and his reduced budget
leads him to purchase less composite goods. Furthermore, Equation (29) indicates
that the patient’s asymmetric information problem is the reason of patient’s
inefficient use of medical services which also causes his utility loss.

And from the doctor’s utility function, we can calculate the doctor’s marginal
utility of providing medical care, which will be zero.®

MUY =0 (30)

From Equation (30), we can see that even if the deterioration of her patient’s
health by providing more medical care than the medically adequate quantity is a
factor in decreasing her utility, the increased profit of providing more medical care
could compensate for her reduced utility. Additionally, we find the asymmetry of
information between the patient and doctor, which was a source of patient’s utility
loss, cannot be a problem for the doctor because the doctor does not have the
asymmetric information problem that the patient has.

Therefore, based on the result of Equations (29) and (30), if the equilibrium
quantity of medical care is greater than the medically adequate quantity, the
patient’s utility will decrease whilst the doctor’s is unchanged. This suggests that this
situation cannot be regarded as the optimal state. Therefore, if we consider that this
result is caused by the patient’s upwardly biased perception of the effectiveness of
medical care, the patient's asymmetric information problem is the source causing the
inefficient state.

7 The proof of Equation (29) is provided in Appendix A.
8 The proof of Equation (30) is provided in Appendix B.
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* 4
Furthermore, in the case where M is lower than M *, which is casued by the
patient’s downwardly biased perception of the effectiveness of medical care, we can

easily prove MU, >0

Hence, the inefficiency of patient's consumption of medical service might
originate from his information problem; over or under evaluation of treatment effect
of medical services.

V. Comparative Statics Analyses

1. The Incentive Role of the Doctor’s Payment Method

Based on the doctor’s payment system mentioned above, the characteristics of a
doctor’s payment method could be expressed by the lump-sum payment (L), and
the rate of supply side cost sharing (). Hence, depending on the value of L and
r, we can express a specific form of the doctor’s payment method. In this paper,
we will especially focus on the rate of supply side cost sharing (). The doctor’s
rate of supply side cost sharing represents the doctor’s financial burden from her
patient’s medical cost.

We can see that the doctor’s financial burden from her patient’s medical cost
varies with the amount of medical care provided, while the lump-sum payment is
determined at a fixed level irrespective of the amount of medical care. So, it is
plausible to infer that the doctor’s rate of supply side cost sharing might affect her
marginal revenue of providing the medical care, which directly affects the doctor’s
marginal profit.

In terms of the doctor’s profit situation, based on the doctor’s profit function, the
doctor’s marginal profit of providing medical care will be expressed by
[1-r)py —k]. The effect of the doctor’s supply side cost sharing on her marginal

profit, holding effort and medical care constant, can be analyzed by taking the partial
derivative of [(1-r)p,, —k] with respect to her rate of supply side cost sharing:

5[(1—V)pM _k]:{_pM +(1_r)ap_M}g() (31)
or or

Hence, we can see that raising the doctor’s rate of supply side cost sharing,
holding eand M constant, would reduce the doctor’s marginal profit. Therefore,
there would be no incentive for the doctor to increase her patient’s amount of
medical care use, in terms of her own profit if the doctor’s rate of supply side cost
sharing was to rise.

Furthermore, in terms of the patient’s expected health state after using the
medical care, a doctor would have an incentive to try to reduce the amount of

9 The proof of Equation (31) is provided in Appendix C.
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medical care purchased by her patient. As mentioned earlier, according to the
health production function perceived by a doctor, if a patient consumes more
medical care than the medically adequate quantity, the patient’s marginal
enhancement of health state by using additional medical care would be negative, as
shown in Equation (32) below:

H 1 asm<0,if M>- (32)
M 28

So, the patient’s use of an additional unit of medical care would cause his health
state to deteriorate. Hence, considering that the patient’s health state is one of the
components in determining a doctor’s utility, the aggravation of the patient’s health
state would cause the doctor’s utility to be reduced. So, there is no reason for a
doctor to recommend her patient to use more medical care if her patient already
overuses medical care.

Therefore we can infer that if the doctor’s rate of supply-side cost sharing rises, a
doctor may try to reduce the quantity of medical care used by her patient.
However even if a doctor intends to reduce her patient’s medical care use, a decrease
in the patient’s medical care use can be possible only if a patient complies with the
doctor’s intent of reducing the amount of medical care purchased by her patient. In
the doctor-patient interaction, a doctor would recommend less amount of medical
care than before in order to achieve her intent. So, in order to encourage the
patient’s compliance with her recommended reduced amount of medical care, a
doctor needs to clinically persuade her patient and this persuasion can be made
possible by making her patient’'s demand for medical care be close to her
recommended amount. '  As shown earlier, the patient’'s upwardly biased
subjective perception of the effectiveness of medical care, (JN" ), would increase the
patient’'s demand for medical care. Hence, a doctor’s effort will decrease the
patient’s upwardly biased effectiveness of medical care as follows:

£=M=G—Z)2—Z<O (33)
e

de de

Therefore, if the patient’s demand for medical care is reduced by the doctor’s
sufficient effort, the doctor’s recommended quantity of medical care (which is lower
level than before due to the rise in her supply-side cost sharing) would be more
easily accepted by a patient because the patient’s demand amount would be close to
the doctor’s supply amount of medical care. So with the increase in the doctor’s
rate of supply-side cost sharing, if the doctor succeeds in clinically persuading her
patient in terms of the desired amount of medical care use, this phenomenon means
that the doctor has increased her effort level. However, if the doctor does not
succeed in achieving her intent of reducing the amount of her patient’s medical care

10 Dranove, D. “Demand Inducement and the Physician/Patient Relationship.” Economic Inquiry, 26
(1988). pp. 281-298.
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use, we can expect that the doctor’s effort level has not been increased or even
decreased in spite of the rise in the doctor’s rate of supply side cost sharing.

In order to prove the notion above, on the doctor’s clinical persuasion of her
patient, the comparative statics analysis can be performed based on the following
two identity equations. The first identity equation is the doctor’s first order condition
with respect to the doctor’s effort level below:

arMee) G, =0 (20)
de
Equation (24)" below, which represents the patient’s equilibrium quantity of medical
care, should be used as the second identity equation.

* ﬂ(—r T - —oack |- B +1)acG,, '
M _%_ [1 XT2SZ[2(I—V)]+£C] tect =0 24

2. The Comparative Static Analysis

Totally differentiating Equations (20) and (24)' and arranging them through
matrix form will give the following;:

de
dr 0
) H o
a” | |4
dr
Where
[H]:{—d/l;—Gee —GgM*} 35)

- —2Saﬂc[(f—T)+ﬁk+(,B+l)GM*]<0
4S2 [ﬂ(l—r)+otc]2

-pa-r) a;—z +(B+D)acG -,
28 p(1-r) +ac|

(B+DacG, -, -

>0,C:1+m>

So, using the Cramer’s rule, the effect of the rate of doctor’s supply-side cost sharing
on the patient’s equilibrium quantity of medical care will be expressed by
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g g ] (37)

dr ||
where |H | is the determinant of matrix H , which is represented as follows:

‘H‘ g dA"(B + DacG,,., . G, (f+DacG, . .

25[BA-r +ac] ¢ 2S[BU-r)+ac]

dr
G, p-r) o G, (B+DacG,,.

28[p-r)+ac]

*

dM

As shown in (37), the sign of y
»

is the same as that of |H| since 4<0,1">0,

and G, >0.
Depending on the sign of |H|, we can represent the two situations where the

doctor succeeds or fails in persuading her patient. In the situation where the doctor
faces the rise of her rate of supply-side cost sharing, her success in clinically
persuading her patient in terms of reducing the amount of medical care use will be
represented by applying the assumption of |H|<0. Furthermore, in this situation,

we can expect the rise of the rate of doctor’s supply-side cost sharing to induce the
doctor to increase her level of effort, which means the rate of doctor’s supply-side
cost sharing, would have a positive effect on her effort level.

Based on the same logic, the situation where the doctor fails in drawing her
patient’s compliance with the reduced amount of medical care use will be expressed
by taking the assumption of |H|>0. Furthermore, in this situation, we can expect
the opposite case where the rise of the rate of doctor’s supply-side cost sharing
would have a negative effect on her effort level.

The effect of the rate of doctor’s supply-side cost sharing on the doctor’s effort
level will be expressed as follows

de 1
—=—|4G , - 38
& %] )
As mentioned earlier, if the doctor’s intent to reduce her patient’s use of medical
care is achieved, the assumption of |H|<0 would be applied for determining the

sign of (37). When the assumption of |H|<0 is applied, we can see that the sign of
(38) would be positive because the part 4 is negative and G, . is positive. So

the internal consistency of this comparative static analysis is guaranteed as we expect.
However, if the doctor cannot succeed in reducing the amount of her patient’s
medical care use, this indicates the assumption of |H|>0 is applied and the sign of

(38), as we expect, turns out to be negative. And this fact suggests that the doctor’s
effort level has not increased but even decreased in spite of the rise of her rate of
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supply-side cost sharing, which can be regarded as the reason for a doctor’s failure in
clinically persuading her patients.

Therefore based on the reasoning above, we can see that the rise of a doctor’s rate
of supply-side cost sharing would induce the doctor to increase her effort level in
order to achieve her intent to reduce her patient’s use of medical care. Additionally,
we can see that the doctor’s effort can be regarded as the doctor’s tool for clinically
persuading a patient to reduce their amount of medical care.

VI. Conclusion

This paper investigated that under the newly modeled asymmetry of information
existing between a patient and doctor, the doctor’s effort to correct a patient’s
asymmetric information problem could enhance the efficiency of the patient’s
medical care use, and that the doctor’s payment method could induce doctor to
provide sufficient level of effort. Furthermore, as a policy tool that may induce a
sufficient level of effort from the doctor, this paper considered the doctor’s payment
method. Specifically, the doctor’s rate of supply-side cost sharing, which is
supposed to represent the doctor’s payment method in this paper, is theoretically
confirmed to be an effective tool, based on its desirable effect on doctor’s effort level.

Compared with previous researches, this paper might contribute the followings
to the relevant research issues. Firstly, based on the revision of the patient’s
asymmetric information problem, this paper found that a doctor’s practicing
behavior, especially a doctor’s effort towards effective communication with the
patient, can affect a patient’s asymmetric information problem, so in turn it might
enhance the efficiency of patient’s medical care use. Secondly, this paper added up
a new mechanism of the effect of doctor’s payment method on patient’s s decision
on medical care use by clearly showing that the doctor’s effort level mentioned
above might play a medium’s role in that process. Finally, in order to control
rapidly increasing medical costs, previous researchers have suggested supply-side
policy approaches, such as the control of the doctor’s payment method, as desirable
policy tools. The clear mechanisms of its suppressing medical costs, however, have
not clearly been discussed. But this paper showed that the prospective payment
method might reduce the patient’s medical care use by verifying that the prospective
payment method derives the optimal level of doctor’s effort of effectively
communicating with her patient who is prone to overutilize medical care.
Specifically, assuming that a patient’s compliance with his doctor’s
recommendations for medical care is essential to the process of medical care use, this
paper suggests that when the doctor faces a rise in her rate of supply-side cost
sharing, a doctor has an incentive to provide sufficient effort in order to achieve her
patient’s compliance with her intent of reducing the amount of medical care
purchased by patient, which causes the patient to reduce medical care use.
Therefore, this paper may shed some light on the likely effects of supply-side policy
approaches, by detailing the effects on the doctor’s practice behavior in dealing with
the patient’s asymmetric information problem.
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Nowadays, Korea faces the issue of rapidly increasing medical costs, and many
scholars have suggested supply-side policy approaches, such as the prospective
payment system as the solution of this problem. As a part of prospective payment
system, NHIC (National Health Insurance Corporation), a Korean public health
insurance agency is contemplating to adopt global budgeting as of 2012. Under this
payment scheme, as shown in this paper, since medical providers are responsible for
the medical cost over the global budget, medical care providers will be more
conscious of cost so that they will exert themselves to supply medical care services
more efficiently. In other words, with the patients who want to overutilize medical
care service due to his overestimation of the marginal health enhancement effect of it
or due to moral hazard, it is natural for a doctor to have the intent of reducing this
patient’s medical care use, so it is also natural to think a doctor would try her best for
correcting her patient’s upwardly biased evaluation on the treatment effect of
medical care. Hence we can expect the communication between doctor and patient
might become more effective, which causes the efficiency of patient’s medical care
use to be ameliorated. Therefore, the results of this paper might be utilized as an
evidence of supporting that the global budgeting might induce a doctor to provide
optimal amount of medical care services.

At the very same time, however, it can lead to decrease in medical care amounts
supplied along with somewhat lowered service quality and longer patients’ waiting
time in the way of cost-saving activity without an appropriate quality monitoring
system on the medical practices. Furthermore, it may also cause difficulties in
patients’ seeking proper and sufficient information on the medical care. In terms of
the reconciliation of patient’s asymmetric information problem discussed above, a
successful landing of global budgeting scheme should require a reliable and effective
monitoring system on the medical practices.

Concerning the limits of this paper which should be explored in the future, the
other source of patient’s asymmetric information problem which is concerned with
patient’s health status was not dealt with this paper. And additionally, even if this
paper tried to investigate the situation of patient’s over-perception of the
effectiveness of medical services, the opposite situation where a patient under-
evaluates it, should be analyzed for clearly suggesting the policy effect of doctor’s
rate of supply-side cost sharing on her level of effort for correcting patient’s
information problem.
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Appendix A: Proof of [p, —(1-r)opy [or]20

The sign of [py —(1-r)dpy /or] could be investigated by using (A-1), which
represents the price of medical care at equilibrium, and the partial derivative of the
price of medical care with respect to the doctor’s supply side cost sharing as follows:

L:(T_T)+ﬁk+(ﬂ+l)GM (A'l)
pA-r)+ac

oy _ BT =T+ prr(p+1)Gu | A2)

or [BA-r) +acl

The sign of (A-2) is guaranteed by using the condition of avoiding non-negativity of
price of medical care at equilibrium.
So using (A-1) and (A-2), [py —(1-r)dpy /or] could be rewritten by as follows:

Py _ T-T+pk+(B+1)Gy _dr) ﬁ[f—T+ﬁk+(ﬁ+1)GM]

0 pA-r)+oc [ﬂ(l—r)Jrozc]2

[ﬂ(l—r)+ac][f—T+/3k+(ﬂ+1)GM]—(1—r)ﬁ[f—T+ﬁk+(ﬂ+1)GM] (A3)
[ﬂ(e)(l—r)+0{c]2

20

pyu —(1=1)

_ ac[f7T+ﬂk+(ﬂ+1)GM]
[ﬂ(l—r)ﬂ;zc]2

The sign of (A-3) is guaranteed still by using the condition of avoiding non-
negativity of price of medical care at equilibrium.
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Appendix B: Proof of mu?, <o

MU? :2_1\({[ = a(T—ZSM)—(l—a)CPM

2S[ﬂ(1—r)+ac] pA-r)+oc
(T -D)ap-r)+c(-a)|+aack —(1-a)efk
B LA-r)+ac

_-(@-Dlapi-n+ct-a)] _,
pA—-r)+oac B

M
—a<T—2S{%+ - T - 1) - ack]- (5 +1)acG,, }>_(l_a){T—T+ﬂk+(ﬂ+1)GM
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Appendix C: Proof of muf, =0

wMus, =v| 728 L+ﬁ[(l—r)(f—r)—ack]—(ﬂ+1)acGM T (l_r)[f—T+ﬂk+(ﬂ+l)GM]_k G,
28 28[B(1—r) +ac) Bl-r)+ac
{ﬂ[(l—r)(f -7) —ack]—(,B+l)acGM } {(l —r)[f ~T+ Bk +(B+ I)GM]—k[,B(l— ) +ac]}
A +[1-b ~-Gu
B —r)+ac Ble)1-r)+ac
[ a=-p)k[pa-r+acl+ A1-b)1-r)(B+1)Gy —[B1-r) +ac](1 - b)k + Gy |+ acGy,
- ﬂ(e)(l—r)+ac

_acGy — A1) +aclGy + A-b)1-r)(B+1)Gy,
N pA-r)+ac

=0
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