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Economic Evaluation

A way of ranking alternative projects (preventive care, acute care
facilities, medical reserch etc.)

It tires to provide some market signals for goods for which market do not
exist (value of life, health etc.)
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Cost-effectiveness analysis

Cost-effectiveness analysis: choose an alternative with the lowest cost to
achieve a given level of output(cases detected, cases prevented, a year of
life, etc).

CEARatio =
C1−C0

E1−E0

Cost-utility analysis: special case of CEA where the output is measured in
Quality Adjusted Life Years (QALYs) that takes into account individuals’
preferences.

QALY =
t=max

∑
t=1

Fiqi

(1 +d)t

Fi : probability of being alive at age i, qi : quality weight between 0 and 1
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Cost per Life-Year, US, $2010
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Cost Benefit Analysis

Cost-benefit analysis(health care, education, defense, etc.)

B−C ,
B

C

conceptual and practical problems to estimate monetary value
of life
human capital approach (present value of future potential
earnings lost), willingness to accept or willingness to pay
approach
contingent valuation: “If you faced an X high risk of heart
attack, how much would you be willing to pay for a medical
procedure that would reduce your risk to Y?”
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Value of Life, US, $2009
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A framework by Murphy & Topel (2003, 2006)

Expected lifetime utility

V =
∫

∞

0
e−ρtH(t)u(c(t), l(t))S(t)dt (1)

H(t): quality of life, S(t): survivor function from birth to age t, c(t):
consumption, l(t): nonmarket time

Willingness to pay for increased discounted present value of lifetime utility due
to increased health

dV

µ
=

∫
∞

0 e−ρt [H(t)u(c(t), l(t))∆S(t) +u(c(t), l(t))S(t)∆H(t)]dt

H(0)uc(c(0), l(0))
(2)
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A framework by Murphy & Topel (2003, 2006)

dV

µ
=

∫
∞

0
e−rt

θCF (t)∆S(t) +
∫

∞

0
e−rt

θCF (t)S(t)
∆H(t)

H(t)
dt (3)

where
CF (t) = c(t) +w(t)l(t) (4)

Willingness to pay as of age a

dV (a)

µ(a)
=

∫
∞

a
e−r(t−a)

θCF (t)
S(t)

S(a)
dt = λW (a) (5)

where W(a) is the value of a statistical life
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A framework by Murphy & Topel (2003, 2006)

Willingness to pay as of age a for increased longevity from S1 to S2

VR(t) = V2−V1 =
∫

∞

a
e−r(t−a)[S2(t)−S1(t)]θCF (t)dt (6)

and aggregated value over the current and future population

VR(t) =
T

∑
a=0

N(a,t)VR(a,R) +N∗(t)VR(0,R) (7)

where N(a,t) is the number of individuals of age a at date t, and N∗ is the
present value of the number of individuals that will be born in future years.
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Implications

Greater economic value as population grows,

lifetime income grows,

health level improves

age distribution concentrates near but before the typical age of onset of
the disease
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Economic Evaluation of Health in Korea (Chung 2014)

to estimate the economic values of the increased longevity from 1970 to
2010.

to estimate the potential gain from further increase in longevity
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Male life expectancy by age, Korea, 1970-2010
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Female life expectancy by age, Korea, 1970-2010
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Full consumption by age, Korea, (2010, 10,000 Won)
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Value of life by age, Korea, (2010, 10,000 Won)
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Economic gain from increased longevity by age, Korea,
(2010, 10,000 Won)
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Aggregate economic gains from increased longevity, Korea,
(2010, trillion won)

1970-2010
Males 2,509
Females 2,236
Total 4,744 119 per year (vs. nominal GDP 1,173 in 2010)
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Mortality caused by neoplasms and diseases of the
circulatory system, Korea, (2010, per 100,000 people)
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Potential economic gains from 10% mortality decline,
Korea, (2010, trillion won)

Males 1,290
Females 1,285
Total 2,576 (vs. nominal GDP 1,173 in 2010)
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Others and Conclusion

Disease burden can be measured by prevalence, fatality rate, decline in
health status and quality of life, and financial cost.

Decision-analytic modelling

Greater need for more economic evaluation and cost-effective health
interventions especially under the Korean National Health Insurance.
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Disease Burden, Korea, Chung 2015
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Thanks (wankyo@snu.ac.kr).
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