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Estimating Survival-time treatment effects

from observational data

David M.Drukker
Stata Corp.
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What do we want to estimate?
A question

@ Is smoking bad for men who have already had a heart attack?

e Too vague

@ Will smoking reduce the time to a second heart-attack among
men aged 45-55 who have already had a heart attack?

e Less interesting, but more specific

e There might even be data to help us answer this question

e The data will be observational, not experimental

e This question is about the time to an event, and such data are
commonly known as survival-time data or time-to-event data.
These data are nonnegative and, frequently, right-censored



What do we want to estimate?

The data

. use sheart2
(Time to second heart attack (fictiomal))

. describe
Contains data from sheart2.dta

obs: 5,000 Time to second heart attack

(fictional)
vars: 6 11 Aug 2015 15:28
size: 120,000
storage display value

variable name  type format label variable label
age float %9.0g Age (in decades, demeaned)
exercise float %9.0g Exercise index
diet float %9.0g Diet index

smoke float %9.0g 1lsmoke Smoking indicator
fail float %9.0g 1fail Failure indicator
atime float %9.0g Time to second attack
Sorted by:

What do we want to estimate?

The data

. stset atime, failure(fail)

failure event: fail != 0 & fail < .
obs. time interval: (0, atimel]
exit on or before: failure

5000 total observations
0 exclusions

5000 observations remaining, representing
2969 failures in single-record/single-failure data
10972.843 total analysis time at risk and under observation

at risk from t = 0
earliest observed entry t = 0
last observed exit t = 40.96622

. save sheart2, replace
file sheart2.dta saved

@ 2,969 of the 5,000 observations record actual time to a second
heart attack: remainder were censored
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What do we want to estimate?

A Cox model for the treatment

@ Many researchers would start by fitting a Cox model

. stcox smoke age exercise diet , nolog noshow

Cox regression -- no ties
No. of subjects = 5,000 Number of obs = 5,000
No. of failures = 2,969
Time at risk = 10972.84266
LR chi2(4) = 271.77
Log likelihood = -21963.163 Prob > chi2 = 0.0000
_t Haz. Ratio Std. Err. z P>|z]| [95% Conf. Intervall
smoke 1.540071 .0764791 8.70 0.000 1.397239 1.697505
age 2.024237 .1946491 7.33 0.000 1.676527 2.444062
exercise .5473001 .0454893 -7.25 0.000 .465026 .6441304
diet .4590354 .0379597 -9.42 0.000 .3903521 .5398037

@ Smoking increases the hazard of a second heart attack by a
factor of 1.5

What do we want to estimate?

A Cox model for the treatment

@ The Cox model models the probability that the event will occur
in the next moment given that it has not yet happened as a
function of covariates

e The probability that the event will occur in the next moment
given that it has not yet happened and given covariates is
known as the conditional hazard function denoted by A(t|x)

e The Cox model specifies that

A(t|x) = Ao(t) exp(x3)
and only estimates 3

@ Leaving Ao(t) unspecified increases the flexibility of the model
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What do we want to estimate?

A Cox model for the treatment

@ Does the binary treatment smoke affect the time to second
heart attack?

@ The hazard ratio reported by stcox indicates that smoking
raises the hazard of a second heart attack by a factor of 1.5
relative to not smoking

)\(i"X, smoke = 1) . )\O(t) eXp(ﬁsmoke + XO/Bo)

A(t|x, smoke = 0) Ao(t) exp(x00,) = exp(smoke)

where x93, = agefage + exerciseSexercise + dietByiet

6 /39

What do we want to estimate?

The effect varies

. stcox ibn.smoke#c.(age exercise diet) , nolog noshow

Cox regression -- no ties
No. of subjects = 5,000 Number of obs = 5,000
No. of failures = 2,969
Time at risk = 10972.84266
LR chi2(6) = 223.11
Log likelihood = -21987.493 Prob > chi2 = 0.0000
_t | Haz. Ratio Std. Err. z P>|z| [95% Conf. Intervall
smoke#c.age
Nonsmoker 1.714749 .1751413 5.28 0.000 1.403655 2.094791
Smoker 3.979649 1.110035 4.95 0.000 2.303673 6.874936
smoke#
c.exercise
Nonsmoker .5514891 .0476827 -6.88 0.000 .4655224 .6533309
Smoker .2839313 .0822003 -4.35 0.000 .1609844 .5007752
smoke#c.diet
Nonsmoker .4461597 .0389598 -9.24 0.000 .3759769 .5294433
Smoker .6908017 .1785842 -1.43 0.152 .416201 1.146578

@ The ratio of the smoking hazard to the nonsmoking hazard
varies by age, exercise, and diet



What do we want to estimate?
Problems with the Cox model

@ Two problems with the Cox model
@ It is hard to understand the units of the hazard ratio
e How bad is it that smoking raises the hazard ratio by 1.57

@ This interpretation is only useful if the treatment enters the x3
term linearly

o If the treatment is interacted with other covariates, the effect of
the treatment varies over individuals

@ The average difference in time to second heart attack when
everyone smokes instead of when no one smokes

@ s easier to interpret
@ is easier to estimate

8/ 39

What do we want to estimate?

Doctors versus policy analysts

@ What can we do when the estimated effects vary over covariate
values?

@ When an effect varies over the values of other covariates, you
can estimate the effect for a particular type of person or
estimate a population-level effect

e Doctors use covariate specific estimates
(They ask you many questions to learn your covariates.)
e Policy analysts need to account for the how a policy will effect

different people in the population
The discipline of the population distribution of the effects keeps

them from picking winners or losers
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What do we want to estimate?

Effects that vary over individuals

@ For each individual, the effect of the treatment is a contrast of
what would happen if the individual received the treatment
versus what would happen if the individual did not receive the
treatment

e A potential outcome is the outcome an individual would receive
if given a specific treatment level

e For each treatment level, there is a potential outcome for each
individual

. use sheart2_po
(Potential outcome time to second heart attack)

. list id atime_ns atime_s smoke atime in 21/25

id atime_ns atime_s smoke atime

21. 21 1.44135 .7616374  Nonsmoker 1.44135
22. 22 1.422631 1.422631 Smoker 1.422631
23. 23  4.264108 .3285356  Nonsmoker  4.264108
24. 24 1.533371 1.246619  Nonsmoker 1.533371
25. 25 .1929609 .1929609  Nonsmoker .1929609

10 / 39

What do we want to estimate?

Ratio of unconditional hazards

@ The hazard-ratio measure of the treatment effect is the ratio of
the hazard of the smoking potential outcome to the hazard
nonsmoking potential outcome

e The hazard-ratio measure of the treatment effect is the ratio of
the hazard from the distribution when everyone smokes to the
hazard from the distribution when no one smokes

e This ratio hazards of unconditional distributions is not the same
as an average of conditional hazard ratios (See Appendix 1)

11/ 39
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What do we want to estimate?

Average treatment effect

@ Ratios of unconditional hazards are harder to estimate and more
difficult to interpret than the average difference in time to second
heart attack when everyone smokes instead of no one smokes

e The average difference in time to second heart attack when
everyone smokes instead of no one smokes is an average
treatment effect (ATE)

o ATE = E[ti(smoke) — tj(notsmoke)]
ti(smoke) is the time to event when person i smokes
and
ti(notsmoke)] is the time to event when person i does not
smoke

@ The ATE provides a measure of the effect in the units of time in
which the time to event is measured

e In our example, the ATE is measured in years

12 / 39

What do we want to estimate?

Average treatment effect

@ Recall that one of the two potential outcomes is always missing

. use sheart2_po
(Potential outcome time to second heart attack)

. list id atime_ns atime_s smoke atime in 21/25

id atime_ns atime_s smoke atime

21. 21 1.44135 .7616374  Nonsmoker 1.44135
22. 22 1.422631 1.422631 Smoker 1.422631
23. 23  4.264108 .3285356  Nonsmoker  4.264108
24. 24 1.533371 1.246619  Nonsmoker 1.533371
25. 25 .1929609 .1929609  Nonsmoker .1929609

@ Potential outcomes are the data that we wish we had to
estimate causal treatment effects

@ Estimating treatment effects can be viewed as a missing-data
problem

13 / 39
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What do we want to estimate?
Average treatment effect

@ If we had data on each potential outcome, the average difference
in the (observed) potential outcomes would estimate the
population average treatment effect

@ The average of a potential outcome in the population is known
as the potential-outcome mean (pPom) for a treatment level

e The ATE is a difference in POMs

ATE = POMsmoke - 'DOMnonsmoke
= E[tj(smoke)] — E[tj(notsmoke)]

t;(smoke) is the time to event when person i smokes

and

t;(notsmoke)] is the time to event when person i does not
smoke

14 / 39

What do we want to estimate?
Missing data

@ The "fundamental problem of causal inference” (Holland
(1986)) is that we only observe one of the potential outcomes

@ We can use the tricks of missing-data analysis to estimate
treatment effects

@ For more about potential outcomes Rubin (1974), Holland
(1986), Heckman (1997), Imbens (2004), (Cameron and Trivedi,
2005, chapter 2.7), Imbens and Wooldridge (2009), and
(Wooldridge, 2010, chapter 21)

15 / 39
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What do we want to estimate?
Random-assignment case

@ If smoking were randomly assigned, the missing potential
outcome would be missing completely at random

e If the time to second heart attack was never censored and
smoking was randomly assigned

© The average time to second heart attack among smokers would
estimate the smoking POM

@ The average time to second heart attack among nonsmokers
would estimate the nonsmoking POM

© The difference in these estimated POMs would estimate the ATE

16 / 39

What do we want to estimate?
As good as random

@ Instead of assuming that the treatment is randomly assigned, we
assume that the treatment is as good as randomly assigned after
conditioning on covariates

@ Formally, this assumption is known as conditional independence

@ Even more formally, we only need conditional mean independence
(cmi) which says that after conditioning on covariates, the
treatment does not affect the means of the potential outcomes

17 / 39
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Estimators: Overview

Choice of auxiliary model

@ Recall that the potential-outcomes framework formulates the
estimation of the ATE as a missing-data problem

@ We use the parameters of an auxiliary model to solve the
missing-data problem

e The auxiliary model is how we condition on covariates so that
the treatment is as good as randomly assigned
e The auxiliary model also handles the data lost to censoring

Model Estimator
outcome — Regression adjustment (RA)
treatment —  Inverse-probability weighted (1pw)
outcome and treatment — IPW RA (IPWRA)

18 / 39

Estimators: RA

Regression adjustment estimators

@ Regression adjustment (RA) estimators use predicted values
from the model for the time to event to solve the missing-data
problems

@ RA estimators estimate the parameters of separate survival
models for the outcome for each treatment level, then

e The mean of the predicted times to second heart attack using
the estimated coefficients from the model for smokers and all
the observations estimates the smoking POM

e The mean of the predicted times to second heart attack using
the estimated coefficients from the model for nonsmokers and
all the observations estimates the nonsmoking POM

e The difference between the estimated smoking POM and the
estimated nonsmoking POM estimates the ATE

e Censoring is handled in the log likelihood functions of the
survival models

19 / 39
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. use sheart2

(Time to second heart attack (fictiomal))

. stteffects ra (age exercise diet) (smoke), nolog noshow

Survival treatment-effects estimation Number of obs = 5,000
Estimator : regression adjustment

Outcome model : Weibull

Treatment model: none

Censoring model: none

Robust
_t Coef. Std. Err. z P>|z| [95% Conf. Intervall
ATE
smoke
(Smoker
vs
Nonsmoker) -1.520671 .2011014 -7.56 0.000 -1.914822 -1.126519
POmean
smoke
Nonsmoker 4.057439 .1028462 39.45 0.000 3.855864 4.259014

@ The average time to second heart attack is 1.5 years sooner
when everyone in the population smokes instead of no one
smokes

@ The average time to second heart attack is 4.1 years when no

one smokes

. stteffects ra (age exercise diet, gamma) (smoke), nolog noshow

Survival treatment-effects estimation Number of obs = 5,000
Estimator : regression adjustment
Outcome model : gamma

Treatment model: none
Censoring model: none

Robust
_t Coef. Std. Err. z P>|z]| [95% Conf. Intervall
ATE
smoke
(Smoker
vs
Nonsmoker) -1.616514 .177703 -9.10 0.000 -1.964805 -1.268222
POmean
smoke
Nonsmoker 4.014823 .0988662 40.61 0.000 3.821049 4.208598

@ Can model the outcome using either a gamma, exponential, or
log normal distribution instead of the default Weibull distribution

@ Can model the ancillary distribution parameters using
ancillary() option

21 / 39
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Estimators: IPW

Inverse-probability-weighted estimators

@ Inverse-probability-weighted (IPW) estimators:

e IPW estimators weight observations on the observed outcome
variable by the inverse of the probability that it is observed to
account for the missingness process

e Observations that are not likely to contain missing data get a
weight close to one; observations that are likely to contain
missing data get a weight larger than one, potentially much
larger

22 / 39

Estimators: IPW

Inverse-probability-weighted estimators

@ IPw estimators use estimates from models for the probability of
treatment and the probability of censoring to correct for the
missing potential outcome and the observations lost to censoring

@ In contrast, RA estimators model the outcome without any
assumptions about the functional form for the probability of
treatment model

@ RA estimators handle censoring in the log likelihood function
e Handling censoring in the log likelihood function allows for fixed
censoring times

@ |IPW estimators have a long history in statistics, biostatistics,
and econometrics

e Horvitz and Thompson (1952) Robins and Rotnitzky (1995),
Robins et al. (1994), Robins et al. (1995), Imbens (2000),
Wooldridge (2002), Hirano et al. (2003), (Tsiatis, 2006, chapter
6), Wooldridge (2007) and (Wooldridge, 2010, chapters 19 and

21)
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Estimators: IPW

. stteffects ipw (smoke age exercise diet) (age exercise diet), nolog noshow

Survival treatment-effects estimation Number of obs = 5,000
Estimator : inverse-probability weights
Outcome model : weighted mean

Treatment model: logit
Censoring model: Weibull

Robust
_t Coef. Std. Err. z P>|z| [95% Conf. Intervall
ATE
smoke
(Smoker
vs
Nonsmoker) -1.689397 .3373219 -5.01 0.000 -2.350536 -1.028258
POmean
smoke
Nonsmoker 4.200135 .2156737 19.47 0.000 3.777423 4.622848

@ The average time to second heart attack is 1.7 years sooner
when everyone in the population smokes instead of no one
smokes

@ The average time to second heart attack is 4.2 years when no
one smokes
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Estimators: IPW

. stteffects ipw (smoke age exercise diet, logit) ///
> (age exercise diet, gamma), nolog noshow

Survival treatment-effects estimation Number of obs = 5,000
Estimator : inverse-probability weights

Outcome model : weighted mean

Treatment model: logit

Censoring model: gamma

Robust
_t Coef. Std. Err. z P>|z| [95% Conf. Intervall
ATE
smoke
(Smoker
vs
Nonsmoker) -1.922143 .4502077 -4.27 0.000 -2.804534 -1.039752
POmean
smoke
Nonsmoker 4 .555551 .3345953 13.62 0.000 3.899756 5.211345

@ Can model treatment by probit, logit, or heteroskedastic probit

@ Can model censoring by Weibull, gamma, or log normal
Can model ancillary parameters

25 / 39
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Estimators: IPWRA

Combining IPW and RA

@ Inverse-probability-weighted regression-adjustment (1PwRA)
estimators combine models for the outcome and the treatment
to get more efficient estimates

@ IPWRA estimators use the inverse of the estimated
treatment-probability weights to estimate missing-data-corrected
regression coefficients that are subsequently used to estimate the
POMS

e The ATE is estimated by a difference in the estimated POMs

@ Censoring can be handled in the log likelihood function or by
modeling the censoring process

e Handling censoring in the log likelihood function allows for fixed
censoring times

@ See Wooldridge (2007) and (Wooldridge, 2010, section 21.3.4)

Estimators: IPWRA

. stteffects ipwra (age exercise diet) (smoke age exercise diet) , nolog noshow

Survival treatment-effects estimation Number of obs = 5,000
Estimator : IPW regression adjustment
Outcome model : Weibull

Treatment model: logit
Censoring model: none

Robust
_t Coef. Std. Err. z P>|z]| [95% Conf. Intervall
ATE
smoke
(Smoker
vs
Nonsmoker) -1.543315 .2027738 -7.61 0.000 -1.940744 -1.145885
POmean
smoke
Nonsmoker 4.064291 .1032385 39.37 0.000 3.861947 4.266634

@ The average time to second heart attack is 1.5 years sooner
when everyone in the population smokes instead of no one
smokes

@ The average time to second heart attack is 4.1 years when no
one smokes

27 / 39
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Estimators: IPWRA

. stteffects ipwra (age exercise diet) ///

> (smoke age exercise diet) ///

> (age exercise diet) , nolog noshow

Survival treatment-effects estimation Number of obs = 5,000
Estimator : IPW regression adjustment

Outcome model : Weibull
Treatment model: logit
Censoring model: Weibull

Robust
_t Coef. Std. Err. z P>|z| [95% Conf. Intervall
ATE
smoke
(Smoker
vs
Nonsmoker) -1.782505 .3091845 -5.77 0.000 -2.388495 -1.176514
POmean
smoke
Nonsmoker 4.,233607 .2185565 19.37 0.000 3.805244 4.661969

@ This example models the censoring process instead handling it in
the log likelihood function for the outcome

@ Additional model choices as for RA and IPW estimators

28 / 39

Quantile treatment effects (QTE)

QTEs for survival data

@ Imagine a study that followed middle-aged men for two years
after suffering a heart attack

e Does exercise affect the time to a second heart attack?
e Some observations on the time to second heart attack are

censored
e Observational data implies that treatment allocation depends

on covariates
e We use a model for the outcome to adjust for this dependence

29 / 39
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Quantile treatment effects (QTE)
QTEs for survival data

@ Exercise could help individuals with relatively strong hearts but
not help those with weak hearts

@ For each treatment level, a strong-heart individual is in the .75
quantile of the marginal, over the covariates, distribution of time
to second heart attack

o QTE(.75) is difference in .75 marginal quantiles

@ Weak-heart individual would be in the .25 quantile of the
marginal distribution for each treatment level

o QTE(.25) is difference in .25 marginal quantiles

@ our story indicates that the QTE(.75) should be significantly
larger that the QTE(.25)

30 / 39

Quantile treatment effects (QTE)

What are QTEs?
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Quantile treatment effects (QTE)
Quantile Treatment effects

@ We can easily estimate the marginal quantiles, but estimating
the quantile of the differences is harder

@ We need a rank preservation assumption to ensure that quantile
of the differences is the difference in the quantiles

o The 7(th) quantile of y; minus the 7(th) quantile of yg is not
the same as the 7(th) quantile of (y1 — yo) unless we impose a
rank-preservation assumption

e Rank preservation means that the random shocks that affect
the treated and the not-treated potential outcomes do not
change the rank of the individuals in the population

The rank of an individual in y; is the same as the rank of that
individual in yp

e Graphically, the horizontal lines must intersect the CDFs “at the
same individual”
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Quantile treatment effects (QTE)

A regression-adjustment estimator for QTEs

@ Estimate the 6; parameters of F(y|x,t =1,60;) the CDF
conditional on covariates and conditional on treatment level
e Conditional independence implies that this conditional on
treatment level CDF estimates the CDF of the treated potential
outcome

@ Similarly, estimate the 8y parameters of F(y|x,t =0, 6y)
@ At the point y,

N
1/NZ F(ylxiael)
i=1

estimates the marginal distribution of the treated potential
outcome
@ The Gy 75 that solves

N
1/N>  F(Gy.zs|xi, 61) = .75
i=1
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Quantile treatment effects (QTE)

A regression-adjustment estimator for QTEs

@ The Gp 75 that solves

N
1/NZ F(qo,.75|xi, 60) = .75

i=1

estimates the .75 marginal quantile for the control potential
outcome

@ G1(.75) — qo(.75) consistently estimates QTE(.75)
@ See Drukker (2014) for details
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Quantile treatment effects (QTE)

mggamma example

@ mggamma is a user-written command documented in Drukker
(2014)

@ . ssc install mggamma

. use exercise, clear
. mggamma t active, treat(exercise) fail(fail) lns(health) quantile(.25 .75)

Iteration O: EE criterion = .7032254
Iteration 1: EE criterion = .05262105
Iteration 2: EE criterion = .00028553
Iteration 3: EE criterion = 6.892e-07
Iteration 4: EE criterion = 4.706e-12
Iteration 5: EE criterion = 1.604e-22
Gamma marginal quantile estimation Number of obs = 2000
Robust
t Coef . Std. Err. z P>|z| [95% Conf. Intervall]
q25_0
_cons .2151604 .0159611 13.48 0.000 .1838771 .2464436
q25_1
_cons .2612655 .0249856 10.46 0.000 .2122946 .3102364
q75_0
_cons 1.591147 .0725607 21.93 0.000 1.44893 1.733363
q75_1
_cons 2.510068 .1349917 18.59 0.000 2.245489 2.774647
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Quantile treatment effects (QTE)

mggamma example

. nlcom (_b[q25_1:_cons] - _b[g25_0:_cons]) ///
> (_b[q75_1:_cons] - _bl[q75_0:_cons])
_nl_1: _b[q25_1:_cons] - _b[q25_0:_cons]
_nl_2: _bl[q75_1:_cons] - _b[q75_0:_cons]

t Coef . Std. Err. z P>|z| [95% Conf. Intervall]
_nl_1 .0461051 .0295846 1.56 0.119 -.0118796 .1040899
_nl_2 .9189214 .1529012 6.01 0.000 .6192405 1.218602
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Appendix

Appendix 1: Ratio of unconditional hazards

@ The ratio hazards of unconditional (marginal) distributions is not
the same as an average of conditional hazard ratio

7‘_smoke ( t)

Asmoke(t) _ Somoke(t) LE Asmoke (t[XBsmoke)
)\nonsmoke ( t) 5’;‘;’:;‘:2((?) )\nonsmoke ( t | X/B nonsmoke )
Asmoke (t) is the unconditional hazard when everyone smokes
Anonsmoke(t) s the unconditional hazard when no one smokes
fsmoke(t) is the unconditional density when everyone one smokes
fronsmoke(t) is the unconditional density when no one smokes
Ssmoke (1) is the unconditional survival function when everyone smokes

Shonsmoke(t) is the unconditional survival function when no one smokes
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Appendix 2: Why robust standard errors?

@ Have a multistep estimator

@ Example based on RA, same logic works for IPw and IPWRA

@ Model outcome conditional on covariates for treated
observations

© Model outcome conditional on covariates for not treated
observations

@ Estimate predicted mean survival time of all observations given
covariates from treated model estimates

© Estimate predicted mean survival time of all observations given
covariates from not-treated model estimates

@ Difference in means of predicted means estimates ATE
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Appendix

Appendix 2: Why robust standard errors?

@ Each step can be obtained by solving moment conditions
yielding a method of moments estimator known as an estimating
equation (EE) estimator

o m;(0) is vector of moment equations and
m(0) = 1/N Y\, m;(6)
@ The estimator for the variance-covariance matrix of the .
estimator has the form 1/N(DMD') where D = (lam—@)

N 06
and M =L 3" m;(0)m,(0)

@ Stacked moments do not yield a symmetric D, so no
simplification under correct specification
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S VIN

YHI AR

» Stata |4 THI AR BEGERIN

Eii—EE
normal,lognormal,uniform,gamma,igamma,exponential,beta,chi2,jeffreys
EMEEE

mvnormal,mvnormal0,zellnereg, zellnereg0, wishart,iwishart, jeffreys

R ER

bernoulliindex, poisson

Generic
flat, density,logdensity
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OLS
» BRRIEME T I 51EEZNER . Kuehl(2000,551)

Statal4DPDFY =27 )L H5

change = By + Bgroupdroup + Pagedge + €

E(B) = B
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OLS

change = By + Bgroupdroup + Page@ge + €

Source SS df MS Number of obs = 12
F(2, 9) = 41.42

Model 647.874893 2 323.937446 Prob > F = 0.0000
Residual 70.388768 9 7.82097423 R-squared = 0.9020
Adj R-squared = 0.8802

Total 718.263661 11 65.2966964 Root MSE = 2.7966
change Coef. Std. Err. t P>t [95% Conf. Interval]
group 5.442621 1.796453 3.03 0.014 1.378763 9.506479
age 1.885892 .295335 6.39 0.000 1.217798 2.553986
_cons -46.4565 6.936531 -6.70 0.000 -62.14803 -30.76498

HEZE(XIERIAIZHKSIIEEZD
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REBOD 53 A

change = By + Bgroupgdroup + Page@ge + €

V 3IDDFREMET —HF(change) DIRENHE/NTA—2ET D

change ~ N(XpB,0?)
([3,c72) ~ ';%Z
o

v" noninformative Jeffreys prior
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Bl DA ZHERE 1

MCMC Standard Error* 95%1E FH X
\

\

\l Equa&—tailed

Mean Std. Dev. MCSE Median [95% Cred. Interval]
change
group 5.429677 2.007889 .083928 5.533821 1.157584 9.249262
age 1.8873 .3514983 .019534 1.887856 1.184714 2.567883
_cons -46.49866 8.32077 .450432 -46.8483 -62.48236 -30.22105
var 10.27946 5.541467 .338079 9.023905 3.980325 25.43771
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NA AHED AR F1

.bayesmh change group age,likelihood(normal({var})) ///
[ prior({change:},flat)lprior({var},jeffreys) ]

! !

IDDERFHOFFMAMOEE FASTHOTHDER

likelihood()A 743> RE. Ffzl&. 7N LD 5 Fi(normal)

EANTD

prior() A 7L a B/ H

flat 2 E | D5

HRE S A—RIEKHva{ JTHEHD
DEUSTA—RZFIEB D TEET H{var)

jeffreys: T BN A—EDEEZcET S

Stata User Group Meeting Tokyo 2015

-30-




Bl DA ZHERE 1

Bayesian normal regression
Random-walk Metropolis-Hastings sampling

Log marginal likelihood

SFARFE -MCMCT7ILIYXLIZEYETEL
F2INSA—ADZRE, CCTIXIBEDH
DI13.7%= 2R, —iIZ. MHZDIEE X
30%% T ES, 10%LL T DIGEIFINRIZRT
EHY,

MCMC iterations = 12,500
Burn-in = 2,500
MCMC sample size = 10,000
Number of obs = 12
Acceptance rate = L1371
Efficiency: min = .02687

avg = .03765

max = .05724

EMENRUTDIZEE.
MCMCH U T5—%FR8d
B
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.db bayesmh
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{var}

.bayesmh[change group age,likelihood(normal({var})) //}

prior({change:},flat) prior({var},jeffreys)
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.db bayesmh
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Bihit
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prior{{change], flat) — B3 ‘EIE.;%
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.bayesmh change group age,likelihood(normal({var})) ///
[ prior({change:},flat)]prior({var},jef‘freys)
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.bayesmh change group age,likelihood(normal({var})) ///
prior({change:},flat) [prior({var},jeffreys)
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NA AHERE2

change = By + PBgroupgroup + Pagedge + €

v 3IDDFRBHEEMEILIERS M
vV RRESRITHES 5 (HERE S )

(Blo2) ~ i.i.d. N(O,52)

7 2
PN o InvGamma(2.5,2.5)
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BRI DX A A HEE?2

.bayesmh change group age,likelihood(normal({var})) ///
[ prior({change:},normal(O,{var}))I)rior({var},igamma(2.5,2.5)) ]

Bayesian normal regression MCMC iterations = 12,500
Random-walk Metropolis-Hastings sampling Burn-in = 2,500
MCMC sample size = 10,000

Number of obs = 12

Acceptance rate = .1984

Efficiency: min = .03732

avg = .04997

[ Log marginal likelihood = -49.744054 ] max = .06264

Equal-tailed

Mean Std. Dev. MCSE Median [95% Cred. Intervall]
change
group 6.510807 2.812828 .129931 6.50829 .9605561 12.23164
age .2710499 .2167863 .009413 .2657002 -.1556194 .7173697
_cons -6.838302 4.780343 .191005 -6.683556 -16.53356 2.495631

var 28.83438 10.53573 .545382 26.81462 14.75695 54.1965
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Step!. DIEHEOO M HXT R T5T—EEN

Step2. NZ+ 0 KEEY | RYIDNEZEIEEICIKTEF
THER(BERERMELTETS

Step3. 0(i = N+ 1,...,N + m) 2B#%HHHEHID

@EE%*%K&T% MCHMC iterations
Burn-in
MCMC sample =size
er of obs

12,500
2,500
10,000

= 12

Acceptance rate = 21371
Efficiency: min = 02687
avg = .03765

max = 05724
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.set seed 14
.bayesmh change group age,likelihood(normal({var})) prior({change:},
zellnersg0(3,12,{var})) prior({var},igamma(0.5,4))

Bayesian normal regression MCMC iterations = 12,500
Random-walk Metropolis-Hastings sampling Burn-in = 2,500
MCMC sample size = 10,000

Number of obs = 12

Acceptance rate = .06169

Efficiency: min = .0165

avg = .02018

Log marginal likelihood = -35.356501 max = .02159

/

FrEELEWD
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.bayesgraph diagnostics {change:group}

change:group

Trace Histogram
10 B
5 N
0 “
5
' Ité(;g]tion nu?ﬁyoboer o =as % 6 é fO le
Autocorrelation Density
1.00 o A E———
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ESSAAMCMCEEAR Y A X[Z3EULMEE . MCMCEZA DM XFELY,
CORF. NTA—DHTEEXIVEINIGLWLNEEZ S,

.bayesstats ess

Efficiency summaries MCMC sample size = 10,000

/

4 )

ESS Corr. A£ime Efficiency
change
group 215.93 46.31 0.0216
age 214.39 46.64 0.0214
_cons 212.01 47.17 0.0212 2K

\. Vi

var 165.04 60.59 0.0165

HEWFERWA, ENIFEBMEIZIFGRDEN FFIZI%LLT D15
BIX. AYUREBETILELHD.
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.bayesmh change group age,likelihood(normal({var})) prior({change:}, ///
zellnersg0(3,12,{var})) prior({var},igamma(0.5,4)) block({var}) ///

saving(agegroup_simdata)

Bayesian normal regression

Random-walk Metropolis-Hastings sampling

Log marginal likelihood = -35.460606

.estimates store agegroup

AN

MCMC iterations
Burn-in

MCMC sample size
Number of obs

12,500
2,500
10,000
12

Acceptance rate

.3232
.06694
.1056
.1443

Efficiency: min
avg
max

MY ELT!

MEHLGEMHY L TS—NDIEE . ARIE

15%HV550%,
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.bayesgraph diagnostics {change:group}
change:group
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» age&group® X ZEHageXgra BT %

.set seed 14
.bayesmh change group age ageXgr, likelihood(normal({var})) prior({change:},///
zellnersg0(4,12,{var})) prior({var},igamma(0.5,4)) block({var}) ///
saving(full_simdata)

Equal-tailed
Mean Std. Dev. MCSE Median [95% Cred. Interval]
change
group 11.94079 16.74992 .706542 12.13983[ -22.31056 45.11963]
age 1.939266 .5802772 .023359 1.938756 .7998007 3.091072
ageXgr -.2838718 .6985226 .028732 -.285647 -1.671354 1.159183
_cons -47.57742 13.4779 .55275 -47.44761 -74.64672 -20.78989
var 11.72886 5.08428 .174612 10.68098 5.302265 24.89543
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BTV DER

. bayesstats ic full agegroup

INEWFERLY REVWFERL

\ DIC log(ML‘( log (BF)

full 65.03326 -36.73836 .

agegroup 63.5884 -35.46061 1.277756

7
Note: Marginal likelihood (ML) 4§ computed

using Laplace-Metro is approximation.

2x1.28 = 2.56

&K KEFLND T, agegroupD A H AP R LV (mild)
Z&ZRLTLVS, Kass and Raftery(1995)
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bayesmh

bayesmh evaluators
bayesmh postestimation
bayesgraph

bayesstats

bayesstats ic

bayesstats summary
bayestest

bayestest interval

vV VvV VvV VvV VvV V9V VvV V9V V9v VY

bayestest model
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StatalZ & 5 ~\A X#tet

» Statal4MPDFY =27 )L
[Bayes] Bayesian Analysis@Introduction

v Ve BB #RE. SRR FOFE HEEE
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STATAIZEI(T5
DATA MANAGEMENT

BERIKFEXMRAN
INTE

=Fnt iy

-BEZRDARFEXRMRA EHIR WHFE

-FMERE S - BN ERREOES . EXME
- BLGEE
- "Trade Liberalization in Asia and FDI Strategies in Heterogeneous Firms:

Evidence from Japanese Firm-level Data," (co-authored with Kazunobu
Hayakawa), Oxford Economic Papers, 2015, 67(2), 494-513.

- "International Productivity Gaps and the Export Status of Firms: Evidence
from France and Japan", (co-authored with Flora BELLONE, Kozo KIYOTA,
Patrick MUSSO, Lionel NESTA), European Economic Review, 2014, 70,

pp.56-74.
- IStatal2 kBT —2 DA EEDTOEEN S/ ARILDTETIERRE
)

-43-



-
Outline

[ XLHIZ
T —RADEE . TJ7AILOHE

- append, merge, joinby

-HRRLIEERDAE AL

- foreach, forvalues

- #ET R, HETRRDI7AILHA

- estpost, esttab, outreg2

- XEBN - ABEDTOTILAFE

[FCHIZ

- T—RDKIBEL
cEVIT—EDBEDHEFRLGENER
TR IDEEERED-HIZE
- THBEDRE—RT VT
BT OREEBOS
AREDRERE
 BEEORER
c ROFTWITRITSL EEDT ORE
- Data Management® &R IE A EE
;;?ataliﬁ%‘l‘ﬂ‘]ﬁﬁ*ﬁ@ﬂ@%fs T—AEEDHMEILIC
F
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F— Sl O
- #it 75 Rl D =% - append

- ¥ R DK merge
- 1%t 1$%#5% : one-to-one merge
- 15t %45  one-to-many merge
- &%t 134t : meny-to-one merge

- Many-to-many®#&#t: joinby

-
TS T A DR
FsERAACES |

- appenda<k -
1) use A.dta N
append using B.dta

- T —RERA TR

- merge (¥ —%#) using B.dta
- BERAVTWSI7AILAIZ, D7 ILBEERT 5156
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Append Dl

- file_c.dtaZBLNTUL\SIKEE Tile_d&#E#:

file_c.dta file_d.dta
firm_id year sales firm_id year sales

1001 2005 2156 1001 2006 1940

1002 2005 2372 1002 2006 2134

1003 2005 1617 1003 2006 1455

1004 2005 1779 1004 2006 1601

:l 7.> F 15“ firm_id year sales

, 1001 2005 2156
use file_c.dta 1002 2005 237
append file_d.dta 1003 2005 1617
1004 2005 1779
1001 2006 1940
1002 2006 2134
1003 2006 1455

1004 2006 1601

I .
Merge® {5l (one-to-one merge) (1)

- file_c.dtaZBALNTLVDIRRE Tlile_dZHEH

file_c.dta file_d.dta
firm_id year sales firm_id year emp
1001 2005 2156 1001 2005 180
1001 2006 2372 1001 2006 198
1002 2005 1617 1002 2006 135
1002 2006 1779 1002 2007 149

XEF—ZHUL. firm_id&year

use file_c.dta
merge 1:1 firm_id year using file_d.dta
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I
Merge®{5ll(one-to-one merge) (2)

. merge 1:1 firm id year using file d.dta

Besult g of obs.
not matched 2
from master 1 {_merge==l)
from using 1 | _merge==Z)
matched 3 |_merge==3)
firm id year sales e _merge
1 1001 2005 215% 180 matched (3)
2 1001 2008 2371.¢ 138 matched (3)
3 1002 2005 1817 - master only (1)
4 1002 2008 1778.7 135 matched (3)
5 1002 2007 . 148.5 using only (2)

Merge D (3)

“ merge’|Z DLV T: mergeav U REFESEBEMICERSN S
BiTIKRERTER
c1DEEHLEDTFAIL(AdtQ) [CDAFEET BT —4
c 20 EE HEBTHITFAIL(B.AtQ) ICOHFHET DT —3
- BDEE-MADT7AIL(Adta&B.dta) [CHFEET S

<) LT D 22D 774 )LEmerge THERT

use even.dia

even.dta odd.dta merge number using odd.dta
mumber Odd
number Even 1 1 number Even Odd _merge
5 10 2 3 3 10 9 3
6 12 3 5 6 12 1
- 14 4 7 7 14 1
8 16 5 9 3 16 !
1 ! 2
2 3 2
3 5 2
4 7 2
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Merge®{5l(many-to-one merge) (4)

- file_c.dtaZBLNTUL\SIREE Tile_eZ#EH:

file c.dta file_e.dta
firm_id year sales year price
1001 2005 2156 2005 100
1001 2006 2372 2006 105
1002 2005 1617
1002 2006 1779

XKE—ZH#IE., year

use file_c.dta
merge m:1 year using file_e.dta

Merge D fll(many-to-one merge) (5)

. merge m:l year using file e.dta

Besult £ of oba.

not matched i

matched 4 | _merge==3)

firm id year sales price _marge

1 1001 Z005 2158 100 matched (3)
2 1002 2005 1817 100 matched (3)
3 1002 2008 1778.7 105 matched (3)
4 1001 2008 2371.8 105 matched (3)
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Many-to-many M ##5: joinby (1)

- Joinbyaw k. 78455 LI(A13-joingy.do)
joinby-a.dta joinby-b.dta

YEear firmid partner sales year supplier supplier emp
z 2010 z Z 180 2 2010 z 180
3 2010 s : 80 ! z010 3 133

4 2011 1 2 126
4 2010 4 145

5 2011 3 3 130
5 2011 1 1zz2

[ 2011 3 Z 23
& 2011 2 130

7 2012 1 3 130
7 2011 2 203

a8 201z 2 3 134
g 2011 4 152

9 201z 3 4 9z
5 201z 1 1z4
10 2012 2 1749

Mergea<X R DIFHH | year TRH D 11 2012 \ 20e
T—AERETETY, many-to-many 13 zo1z 1 180
[THE-oTLES!

Many- -to- manyd)?%‘m joinby (2)

firmid partner sales supplier supplier emp

1 1 1 123 3 1339
z Z010 1 La] 123 4 1453
2 Z010 1 L] 1232 1 120
4 Z010 1 a 123 2 180
5 z010 2 1 1580 2 180
[ z010 2 Ja] 1580 4 143
7 z010 2 a 1580 3 195
8 z010 2 a 1580 1 120
5 2010 3 a =14} z 180
10 Z010 3 La] a0 4 1453
11 Z010 3 1 a0 1 120
e 1935

’)‘lGDEE‘Zﬁ/ &ém%(flrmld)b\,ﬁ’(_H’J&f#ﬁ"“x(suppller)h\b 203
): 0)11—.%{';%&7‘— M (partner) 122

011 1 1 126 H 130

16 2011 1 use joinby-a.dta,clear

17 2011 : joinby year using join-b.dta

18 Z011 2 1
replace partner=partner==supplier

139 2011 2

20 2011 2 0 130 4 1s2
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#BRYRLIEEDE A1

- forvaluesa<> KR

- ULTFOHITIE, 1980F M 51d D RELGHHIEIMe2Z1ERK T 5
—i [CHEZRATD

gen time2=0
forvalues i=1980/2002 {
replace time2="1'-1979 if year==

} A8-repeat-command.do

- forvalues i=1980(2)2002: 1D#IXL THIEZ A N

gURLIEEZDSE N1

- foreach
- LLTOEITIE v DECAIZvarlistDEADEHEZRATS

foreach v of varlist rent service age floor bus walk {
egen V'_mean=mean( V')

\\\\\\

gen dif_v'=v'-v'_mean

}
- SESELQICAL A AE

- {5l foreach file in file_a.dta file_b.dta {
append using “file™

}

A8-repeat-command.do
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TR HETIERDITAILH A

- User Written Program® F| F

A= YMERIRIETHMNIL. ssc. HBLIE
finditCTAY S LEREL. AV RA—ILT D

EROTFAINEATOT S LA
- esttpost (estout/ N7 —UIZEFEND)

HEEEROIDFAMILVEATOT S A
- esttab (estout/\vsr—IZ&FENS)
- outreg?2

HARDODI7AILE A

- estpost & esttab A< K
(estout/\yr—2F A AR—)L)
- sSUMDFFRZFH AL\ EE
estpost sum (Z#4)

esttab using (774 JL4),cells(“mean sd max min”) nonumber

- cells: HAL-LRETFRDKREEEHZINZE, sumDizE. HALT:
WRETEZIERE

- mean, sd, max, mnlxEH{E, EERE. ZKE. xR/MEEZRT

- mean(fmt(2)): FRETED /MR LU T OHHZRARLI-EE

- nonumber: #iFtRDBELEBE S ZRRIELLL
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HARDODI7AILE A

- tabstatDFFERZH ALT-L\EEF
estpost tabstat (Z#14)

esttab using (774 JL4) cells(“Z%4”) unstack noobs
nonumber

- cells: HAL=LMRETRDREEEHZHIE.

- unstack: iEtEZXEHDHZHRD, TNZEHFITFERLEHEIC
RUL\RIZES,

- noobs: YU T IILHERRSELRWNA T AT, Tzt
(TGS RO TFICH T ILENRREINET,

- nonumber: BYEEEHELGENA T3V TY,

HARDODI7AILE A

- correl DIFRZH AL EE
estpost correl (Z%14), matrix
esttab using (774 JL4), not unstack compress nostar
noobs

- not: AT avIIHEZ R RS ERLLY

- unstack: METEXTEH DI IZHERD

- compress: A RDKBZE/NSKT D

- noobs: RO TFIZHUTILEERRIELLY
- nostar: BEEMZERI*ZfTIT4ELY
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HARDODI7AILE A

- tabulate D#fEETFREH
estpost tabstat (Z#14)
esttab using (774 JL4), not unstack compress noobs
nolegend nonumber

not: EZRRSE ALY

unstack: fFERDFXIZT S

compress: #EARDKRBE/NIKT D

nooobs: RD FIZHUTIILEEFRRSELLY
nolegend: XD T (T¥* 0D EBAZ T 5 LALY
nonumber: BLEESZ{F5LAEL

METRDIT7AILE 71: TOT S LA

*sumDFERH B

estpost sum rent service if year==1999

esttab using table-estpost.csy, ///

cells("mean(fmt(2)) sd(fmt(2)) min(fmt(2)) max(fmt(2))") nonumber noobs replace

* tabstatDFERH F1(1)

estpost tabstat rent service age walk,by(year) statistics(mean sd)

esttab using table-estpost.csy, ///

cells("rent(fmt(2)) service(fmt(2)) age(fmt(2)) walk(fmt(2))") noobs nonumber append
* tabstatDFERH 51(2)

estpost tabstat rent service ,by(year) statistics(mean sd max min) col(stat)

esttab using table-estpost.csv, ///

cells("mean(fmt(2)) sd(fmt(2)) max(fmt(2)) min(fmt(2))") noobs nonumber append
*correl DFERH A

estpost corr rent floor age, matrix

esttab using table-estpost.csv, ///

not unstack compress noobs nonumber nostar append
* tabulate DFERH 1

estpost tab auto_lock year Al8-table-estpost.do
esttab using table-estpost.csy, ///

not unstack compress noobs nolegend nonumber append

-53-



mean sd min max
rent 7.37 1.69 4.60 11.60
service 0.36 0.25 0.00 0.90
Trent I'service 'age :/valk
1999
mean 7.37 0.36 7.19 4.85
sd 1.69 0.25 4.46 4.00
2004
mean 9.48 0.17 8.19 4.19
sd 2.96 0.22 10.74 4.00
Total
mean 8.46 0.26 7.71 451
sd 2.63 0.25 8.26 3.98
‘mean "sd "max "min
1999
rent 7.37 1.69 11.60 4.60
service 0.36 0.25 0.90 0.00
2004
rent 9.48 2.96 18.00 5.30
service 0.17 0.22 0.80 0.00
Total
rent 8.46 2.63 18.00 4.60
service 0.26 0.25 0.90 0.00
rent Floor 'age
rent 1
floor 0.843 1
age -0.337  -0.0476 1
1999 2004 Total
NO 28 21 49
YES 6 15 21
Total 34 36 70

HEERRORT

- HERRORXBEX-EET L0 (TEE

7 mode | 1 mode | 2 model 3 model 4 mode| 5
g7k LT BE-wE BT - iBEHE  HHE HHE
Huriber of obs 2031 520 1451 1207 224
log likelihood -539.5 -90.5 -448. 6 -347.1 -181.8
LR chiz: 759 15.49 615 a3 4 29.8
R
= LEAEE -7 -14.353 -4.804 -8 269 -9 364
[-5.936] %k [-zo080]%k  [-5.7a8]%k [-3.090] %k [-4.630] %k
In(iEREH#HY 0173 -0.475 -0, 055 -0, 175 -0 105
[-2 122wk [-2 328] %k [-0. E45] [-1.827] [-0. 709]
In(FFEEr -0 16S -n147 -0 140 -0 200 -0.127
[-2.039] #* [-0. &00] [-1. 608] [-2. 132] #* [-0. 750]
RaDS BE EEEEE - 11,036 11,219 -16. 732 -8.099 -24 E38
[-1. 883]* [1.101] [-2.561] % [-1.187] [-1.930] %
2 i histE F
In (32 H ) -0, 325 0,247 -0 B2E -0, EFD 0,034
[-2. 124] ¢ [0.572] [-2.710] %% [-2.353] % [0.227]
In(HhIEFRIFSD 2 033 1494 4374 a.642 2519
[2.328] # [0, 505] [2.598] # [2.733] % [0.577]
ABER -7. 655 -5, 983 -9.172 -17. 44 -5.597
[-1.154] [-n. B24] [-1. 202] [-1.z42] [-0.477]
HEER
fizEatliili -0, 030 -0, 054 -0 018 -0, 085 -0 005
[-2.818] % [-1.647]% [-1.112] [-2.812] % [-0. 238]
In(E 3 EH) 0.07% 0105 0.075 0063 -0, 008
[0. 685] [0, a40] [0. 5381 [0. 5021 [-0. 033]
1 OEAIME. z B, MEI0%. LSRR TERHAMICEETE S ETT.
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HEE R R D RTFF outreg2

. OUTRE620)1§L\7§ Hi*)]f_('{replace
reg y x1 x2
outreg2 using resultl.xls,excel stats(coef tstat) replace
reg y x1 x2 x3
outreg?2 using resultl.xls,excel stats(coef tstat) appe@
. Probit/LogitD 184 S LA

logity x1 x2
margins, dydx(_all) post
outreg2 using resultl.xls,excel stats(coef se) replace

25

HETE #5 R D R 7F outreg2
PPN

reg rent floor age distance
outreg? using resultl.xls,excel replace

reg rent floor age distance auto_lock
outreg?2 using resultl.xls,excel append

reg rent floor age distance auto_lock kozashibuya
shonandai mutsuai chapter3-8.do

outreg2 using resultl.xls,excel append
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. outreg? using resultl. xls,excel append
resultl_xls
dir : seeout

. reg rent floor age distance auto_lock keozashibuya shonandai mutsuai

Source 55 df M5 Humber of obs = 221
Fi7, 213) = 221.07

Model 1344 78421 7 132112031 Prob > F = 0.0000
Residual 185.098772 213 .8&300832 RE-sguared = 0.8720
2dj B-sguared = 0.8750

Total 1529.88233 220 ©.95401357 Root MSE = .93221
rent Coef. Std. Erre. t Ex|tl [35% Conf. Intervall
floor .104054% .0035133 293,62 0.000 .0871235 .1103%802

age -.071735%6 .0084331 -8.51 0.000 —-.0884227 —-.0551766
distance —.0361675 .0123581 -2.73 0.006& -.06171 —-.010625
auto_lock 1.600204 .133175 8.28 0.000 1.213424 1.5%303%83
kozashibuys —-.0515765 2235353 -0.23 0.818 —-_.4323135 .3831685
shonandai .31151Z2% .183591 5.87 0.000 5830482 1.233378
mitsuai .B893335 .2T733381 3.26 0.001 3512081 1.428782
_cons 3.410714 .2595725 13.14 0.000 2.893054 3.922374

. ocutreg? using resultl. xls,excel append
resultl _xls

dir : seesout

A B | C | D |
1
2 | w7 @ T @
3 | VARIABLES rent rent rent
4
5 floor 0.114%% | 0104%F | D104%+
6 " (0.00451) " j0.00380) " (0.00351)
7 age -0102%%% | -DO709%*  -D.0718%%*
8 " (00108) | (0.oo9is) T (0.00843)
9 distance -0.0414%*  -D.0514%%% -0.0362%%%
10| " (0oisa) " (po132) 7 (0.0130)
11 |auto_lock 2.059%F* 1.600%%*
12| " o19s) | (0193
13 |kozashibuya " .0.0s516
14 | " (0224)
15 |shonandai 0.912%%*
16 " (0.164)
17 | mutsuai 0.890%%*
18 " (0273
19 Constant 40835  4054%FF  3411%%
20| " o29s) " joz2a0) 7 (0260)
21|
22 Observations & 221 221 | 2n
23 |R-squared " o778 " ossa | osve
24 |Standard errors in parentheses
25 *** pa0.01, ** p<0.05, * p<0.1

-56-



HERTRER D RTF:outreg2

-EBA Ty
- stats(coef tstat) : R EHEZ R, BEERE >se
- dec(x): MR UL T DHEIETE
-excel: TORILFEKTH A, texE AN ELaTex
i f A
- addstat(Adj R-squred, “e(r2_a)’, F-stat, "e(F)’)
- EHEREBEFARERBEFEZRT
° Z’(ﬁg{ a)[FERDOHEHERD BHERRRE

o eg()}%ﬂ)ﬁ%‘l‘i(d:s ereturn lista Y R CHEERT

HEETHIG R D R 1F esttab

- esttabD{F LA (estout/ N r—SF A RR—)L)
eststo: reg y x1 x2

eststo: reg y x1 x2 x3

esttab using ex-estoutl.csv, se ar2 scalars(F) replace

est clear

A TaGE

c HARRTFXRARIPAILEEDOTCSVAEESD. sk FEtexiZT 5L
LaTexieXTEH I TES

- 120 RERY. ar2: BEHEREFARERBERT
- scalars(X): ereturn listCR RSN BT EZE M
- est clearCRER TREL TLSHEEHE R ZHIBR

30
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ST R D R1F esttab

eststo: reg rent floor age

eststo: reg rent floor age distance auto_lock

* 4511
esttab using ex-estoutl.csy, replace

* 5|2
esttab using ex-estout2.csv, se ar2 scalars(F) replace

* {513
eststo: reg rent i.year##c.floor age distance auto_lock
esttab using ex-estout3.csv, ar2 replace

A27-esttab.do

eststo clear

_ 4 A | B | ¢ | D
1

_2 | (1) (2)

L3 | rent rent

_4 |

5 floor 011 Zaotor (01 Od otk
_6 | (2486) (27.33)

<

B age —() Q9GS ek () 07 QG bk
9 | (-215)  (-774)
A0

11 |distance =057 Jck
2 | (-383)
a3

14 auto_lock 2 D5 DA
15 | (1055)
16

17 | _cons J.GG 00k 4 D5 sk
18 (1496)  (16.20)
8

20 N 221 221

21

22 |t statistics in parentheses
23 =k 005 sk 001 ek 500017
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HEEHE R DR outreg? v.s. esttab

-outreg2
-Excelle A TH AN TES
- factor variable B Fl| | T=%4i0 Y
- esttab
- factor variable M F|FH TZ 5
-FEFESNEEMICAESNDS
- BEHORBICZEBITN—ITT DAL EHOH
MZBLIEHEMICRINKRIZES

SRAFRTT

- Mitchell, M., 2010, Data Management using Stata,
A Practical Handbook, Stata press

-THE|EEH ] in INHFEE [Statal2&b5T —%7
MAM BEPTOERNC/NARILSHETI(ERE
XZE)

AB|EDTOTS LBIEUT DY A~ S AT A8

https://sites.google.com/site/matsuuratoshiyuki/japanese-top/text-book
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BT IWRERETZLT
WET M PAICEETEEE

A study on the estimation bias
caused by sample attrition

- LW
o BIAYEA BF o
Mational University Corporation GUNMA UNVERSITY
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Motivation

. /\*)l/;ﬂﬁ(l_l YR DG EHERAE)ZHITH. HHRE
D & i B 5% (Attrition) [ EZIMEL TLVS

The Cumulative Noninterview Rate(SIPP)

Wave 1990 1991 1992 1993 1996
Panel Panel Panel Panel Panel
1 7.3 8.4 9.3 8.9 8.4
2 12.6 13.9 14.6 14.2 14.5
3 14.4 16.1 16.4 16.2 17.8
4 16.5 17.7 18 18.2 20.9
5 18.8 19.3 20.3 20.2 24.6
6 20.2 20.3 21.6 22.2 27.4
7 21.1 21 23 24.3 29.9
8 21.3 21.4 24.7 25.5 31.3
9 - - 26.2 26.9 32.8
10 - - 26.6 - 34
11 - - - - 35.1
12 - - - - 35.5
Source: SIPP Quality Profile, 3rd Ed. (U.S. Census Bureau, P
1998a). @
o BREMNTOTLDKRIAENARILIAEIZELNTEH. Missing Da
BE A3 AN AF~IFA O LFs 71 \NZ  Ghrmaonvers
[CRE9 SRR, FSENEELGRMELH>TLND

Missing Data

@ “Unit nonresponse”: AE R ALY, @E

LTEL, 5B EMTELL unit” (35

E?\T%%’@'Tﬁ*&@ Z <M RE(Missing) 9 515

Ex. Attrition

2“Item nonresponse”: EIZ XL TN TLNDAY,
|3 SEIZEIZLTNGEWNGE

x. AIZEHICAAIGOXELGEDHFZRE |,
'9‘6 ARTIZRERAELDPT LY Q

mmmmmmmmmmm
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Mechanisms of Missing Data
(Little and Rubin 2002)

i ) Missing Completely At Random (MCAR)

BENTEEISTUF LIGHE Jﬂi(] 1 B LARD) . FF=RiE AV F
£THLRR( BT O E O E RIS H ALY

P(a; = 1|R;y,*,Riyp; ®) = P(a; = 1| @) for all R;1,-+, Ry (1)
ii ) Missing At Random (MAR)

MAR Cl&. B (LB AT ST MR, Ryt [SDAKTET B,
P(a; = 1|Ryy, -, Rip; @) = P(a; = 1|Ryy, -+, Rij—1; D)

forall Riq, -+, Ri7 (2)

iii ) Non-ignorable, Missing At No Random(MANR)

BRSEAN, BSER R LIBEDIEHR(R,;, -, Rir) T E DEVAI AR RIREL
DIZKTFELTLNSEE. Eﬁlﬁlllﬁcﬁv-—’ﬂ(; 1 B R) =1+ TIE. H?é
fE(j B ) Z AT Ao LT RS

P(a; = 1|R11 -, Rip; ®) = P(a; = 1Ry, Rij1, -, Rip; @) =%
for all R4, - RT (3)

Dealing with Attrition

(1DComplete Case Analysis
ST THWSZE#MAETHIDTLNST—2t Yk
[ZBREL TH#EITI. MCARZ{RTE :@iﬁ

ZLDFNREDEHRERSI-FFEELGY., T '370)
KERMEBLED

(@)Single Imputation

B XS, ATHAIZE 1T HEIZFFEHRZE K A (Last
Observation Carried Forward:LOCF), &&= DL TLY

H(EILEE:. RICEELGZEDEENREL)T—20),
{EZ 1 A (Hot-deck), MCARZ{RTE ., Item Q
Nonresponse™~ 0 XF its —
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(@Model Based Solutions

Selection Model (Heckman 1974, 1976, 1979)( £
Zo*j'/?)lflzlzb/El/ZExB CHETE DHESE 1B 1E
1Ex|3 T. fifmE] %Té?ﬁ\&')b\d)L?ﬂﬁhT
SE2ERFE T, firfml ’Aéhf*'U‘k?)pj:BEEL’Ct
F'BEI'L,\O)%%J @J?’J—ET( ST, HEBRHGLE)
T, IVIAR%_‘—ﬂiEo

@Nonresponse Weighting

BRI E IR DEEEMIET D, st E 75T,
Hrfot [B] B HE Z= & probit model T, #fg[EIE 9 5 H
t’)b\é‘?&uﬂﬂﬂj"uﬂltb’c MRl OF o, R, &
£ Hh el 3R S 7 & % BRI AT AE 7 =5 B ”‘y&&bf#& &t
L. ZD#EEZTIC. EORIEERDFEHZE
weightE L THWLS, MARZAR = ., Horvitz and g
Thompson(1952), Robins, Rotnizky and Zhao(1995),, ..
Wooldridge(2002, 2007) 77

(B5Multiple Imputation: Rubin(1987)

& [A])FAOPropensity ScoreZi & M (Non-
)Parametricld E A IZKY . R D ELGTHEZTK
AL.BLGSHHKATEIC 1‘5%1&[3’]@75@7_:—9'&/
NrER, T2 T —F YR EICHETL., Boh
MIEZE DM RZMET 5 MAR’EWE

(6)Partial Identification: Manski(1990, 1995,

1997) Q’

mmmmmmmmmmm
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Data

. %ﬁ%;oﬁﬁ_/{*)bﬁ:—’ﬂnxd‘ e 72— B
FEZ 22/ \ 1 JLE & (Keio Household Panel Survey:
KHPS) |

o ?;J)% EEDH20-69% B L (B2 BIEAHMT

o lzoo4¢1ﬁ~$ﬁ7£(¢(:— [a])

- SAEWE(20045F)1F594,0008% . TDE. 1,400%
(20074E). 1,000% (2012%E) |- H Rt &% B0

. :H’KIEE *%mﬂ_* DR, F&h. AFE TS

B OH B 04 TR, HEORE ., B,
P RERELS ﬁ =

H

[ J
e http://www.pdrc.keio.ac.jp/open/ Q
EERBAS KXV TF—20EH - RifE 52— BERAZ

Panel Data Research Center at Keio Univesity

i &R EGEEER)

20054 20064 20074 20084 20094 20104 20114 20124

wave?2 waved waved waved waveb wave’ wave8 wave9
RAERNREH 4,005 3,342 2,894 4,067 3,706 3,448 3,232 3,041
SH.RIFEESTETH 4005 3,342 2,887 4,062 3,691 3,422 3,207 3,030
AxEZE 3,314 2,887 2,643 3,691 3,422 3,207 3,030 2,865
S5HEFEYUTIL - 0 3 0 4 7 10 10
RE 691 455 251 371 273 222 187 175
HR A UR (%) *1 82.7 86.4 91.4 90.9 92.6 93.5 94.2 94.2

*1 (AEEH—EFT Y TIL)/RIEES T X 100
SE: BEZIRI/ARILARE (KHPS) - BAREH/ SRILAE (JHPS) D E

BialhiE=x

KHPS2004 KHPS2007 KHPS2012

WEEH | MEEER | RERRE | HIREY | BEEEE | RERER | NREYH | BRiaEEER | REREE
(A) (%) (%) (A) (%) (%) (A) (%) (%)

20044 | 4,005 -
20054 | 3,314 | 82.75 17.25
20064 | 2,884 | 87.02 27.99
20074 | 2,636 | 91.40 34.18 1,419 - ]
20084 | 2442 | 92.64 39.03 1,239 | 87.32 12.68
20094 | 2,280 | 93.37 43.07 1,130 | 91.20 20.37
20104 | 2,141 93.90 46.54 1,049 | 92.83 26.07 BEEE AL

mmmmmmmmmmm

20114 | 2,037 95.14 49.14 976 93.04 31.22

20124 | 1,926 94.55 51.91 920 94.26 35.17 1,012 - -

-65-




Previous Research(Using KHPS)

McKenzie et al. (2007) & N - {t1(2005) . E 3 (2006)7%5 &

DHEENEERET 51 BET SN FACETRES
O i RN DT LN L
o ESRMOEELEET 5N I%e’ﬁﬂﬁmﬂﬁk
1@%!10)@@??.5’&% BLERBENESH 7

"ﬂ_"fJL% BEEDRMEDTMDLEEL. Eﬂﬁﬁll@ttix(liﬂll
FEnfE =R EE R Ob%li‘fﬁ ERAE L

BEEE(#F, ITE-RE-IRA-XH)ICEREN D=1
DILFET DRI

HERKEARE. HLILENERTH DL THI L0
(iR ZFEPIEHRZREENMENE, TDRAETIES .

©

nnnnnnnnnnnnn

#(2006) TENATEX DHERBAZE I (i%?*é."
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Random Assignment
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Empirical Research

B AN BUERZh B (Treatment Effect) |25 2 222
BIET S

- BEIFETOT S LEZED (Treatment) Outcome
THAIERICEDE I EZHBEHEET

o BERAIERINR &R % & DR {%(2004-08)

% #EmZE &5t
Control Group  A%%| 1,184 9,710 10,894
BiEIELZL % 10.9 89.1 100.0
Treatment Group A%k 223 1841 2064
BEINEHY % 10.8 89.2 100.0
ST.C.DHEAGEEI S =N &t AE| 1407 11551 12958 4 %
% | 109 89.1 100.0 Q
CGR#EmRIEZERLYZDFL ol
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* TreatmentLLfED Outcome(EE)NDEE

Wage
Control Group | Treatment Group |Difference
Yt 1998.82 1897.51 -101.31
Ytt+1 2036.82 2032.29 -4.53
Yt+2 2047.85 2015.83 -32.02
Yt+3 2004.04 2104.49 100.45
Yt+4 1987.99 2167.67 179.68
Yt+5 1998.84 2105.56 106.72
Yt+6 1959.28 2187.84 228.56
Yt+7 1972.08 2233.34 261.26
In(Wage)
Control Group | Treatment Group |Difference
Yt 7.243 7.306 0.063
Yt+1 7.272 7.358 0.086
Yt+2 7.277 7.377 0.100 o
Yt+3 7.272 7.407 0.135 Q
Yt+4 7.270 7.434 0.164
Yt+5 7.275 7.421 0.147 mﬁgg{%
Yt+6 7.273 7418 0.145
Yt+7 7.275 7.440 0.166
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* TreatmentLl9} D EREAZE 2K

ENFEER . F§5([20],30,40,50,60m% L LL L), &
(=2 (B, Effth,E X8, KE KF
), RIEAN KM ERER, BHEDORE,E
SeFRFE([1-29.A1,30-99 A,100-499 A ,500 A -, B
T, B E IS AR AR (K&, [ Db DT HT
), i T 0y (8HX), X =—

nnnnnnnnnnnn

Selection Model

Yt*=Xtﬂ + Ul == al + QTt + ﬁlXt + ,00'/1 + U]_

St*=yt—1)’ t Uz =ap + [Tty + B3Xe—q + PaZi 1 + Uy

£ A 1T7EI A FE L (Wage Equation). T A E R T2 (Select Equation)
Y: Wage, X: Age, Scale, Tenure, Education and etc. T: Training (B
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heckman Y T X, select(S=T X Z) twostep

OLS&Heckman#E &t
Dependent V. : Ln(wage), Independent V.: Training
OLS Heckman Obs
Coefficient Std. Err. Coefficient Std. Err.
151 0.03960 0.01970 ** 0.03610 0.03680 8,163
2 & 0.03310 0.02090 0.02820 0.03630 7,412
3EFER 0.05830 0.02180 *** (0.05470 0.02220 **| 6,813
A5 1% 0.07420 0.02250 ***  0.06940 0.02740 **| 6,288
5% 1% 0.05870 0.02650 ** 0.05390 0.02680 **| 4,497

* p<0.05; ** p<0.01; *** p<0.001

sssssssssss

Weighting Model

St =ay + BoTe—q + BaXi—q1 + BaZi1 +V

A Spredicted response rate S,

ZFDHEH1/S, ZweightELTHWNT

Y, "=a; + OT; + B X, + UZHERT

probitSTXZ
predict pre_S
reg Y T X [pweight=1/pre_S]
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Dependent V. : Response

Coef.  Std. Err. Coef.  Std. Err.
(AGWEZ20) - regular -0.01361 0.03622
AGE30 0.25575 0.05404 *** retire 0.13114 0.16586
AGE40 0.36141 0.05596 *** d_born 0.08692 0.10413
AGE50 0.39004 0.05723 *** d_death 0.01499 0.24228
AGE60 0.33326 0.0594 *** d_marry 0.16511 0.17603
women 0.03424 0.0302 d_divorce -0.3206  0.2089
married_ 0.03416 0.03774 d_separation -0.53025 0.2542  **
nokids 0.16236 0.03561 *** d_independent 0.02155 0.15758
(health1 good) d_backhome  -0.25193 0.22623
health2 0.01532 0.03913 move -0.06478 0.07211
health3 -0.04915 0.03624 own house 0.03567 0.03514
health4 -0.10247 0.05052 ** visit time -0.09585 0.01204 ***
health5 bad -0.42545 0.10534 *** first_visit_ month 0.04696 0.02641 *
junior -0.12544 0.04418 *** weekday 0.01633 0.02912
(high) metropolice 0.03267 0.03251
vocational ~ 0.01393 0.06856 (region)
colledge -0.00145 0.04147 rural -0.08883 0.04077 **
university  0.02459 0.03683 household inc  -0.00011 4.1E-05 ***
scalel 1-29 area block Yes
scale2 30-99 0.01847 0.04858 _cons 1.41357 0.11291 ***
scale3 100-499 0.04669 0.04491
scale4 500- 0.02289  0.0427
scaleb public -0.06298 0.06777 ®
Number of obs 20315 Q
LR chi2(43) 282.45
Prob > chi2 0 Gl Unveksiry
Pseudo R2 0.0262
Log likelihood -5256.23 19
* p<0.05; ** p<0.01; *** p<0.001
* Weighting Model(OLS, Panel )
Weighted OLS Obs
Coefficient Std. Err.
1% 0.04030  0.01740 ** 8,163
2F % 0.03500 0.01790 * 7,412
3FER 0.05900 0.01920 *** 6,813
45 1R 0.07430 0.02000 *** 6,288
5FEE 0.05900 0.02240 *** 4,497
* p<0.05; ** p<0.01; *** p<0.001
Non-Weighted PANEL(R.E)  Weighted PANEL(R.E) Obs
Coefficient Std.Err. Coefficient Std.Err.
1% 0.06400 0.01833 *** 0.06520 0.01834 ***| 8,163
2F % 0.05210 0.01879 ** 0.05410 0.01880 ** 7,412
3ER 0.07650 0.02013 *** 0.07750 0.02017 ***| 6,813
4FE % 0.11060 0.02463 *** 0.11160 0.02474 ***| 6,288
5ER 0.08290 0.02543 ** 0.08290 0.02547  ** 4,497 ]

* p<0.05; ** p<0.01; *** p<0.001

=
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Bounds Model

CNETOHEIT(EFBINIZB AR RERE
O RBAT UL T, SREAE N+ REIHITER
REEE S =

QAT HDFZEIIITRTHOANIZESTH—
Q@REIEIIERBAE B SHEREIL AR LY

Manski(1989, 1990, 1995, 1997), Manski and
Pepper(2000), Horowitz and Manski(2000), B4
(2015)

NETRFBATHREZSL, T—RIFHRZITH
B, INTA— %%nﬁ1l% A3 g
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 Missing DatalZDULVT. boundsH#EEtZ ALV -
Horowitz and Manski(2000)
Y : Outcome VariableY DERY 55w BIELME

Y : Outcome VariableY OEY 555t 5L ME

o INTGA—=RZHANT HD TIIHELT, INTA—
VU LYAWMIN S 2% 52 ) [ S EE)
REDIEESELN 6. ZTDENAMNGY KEL
LDEMLS Q’
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Horowitz and Manski(2000)
Treatment Effect

upper bounds8

0y=P[S =1|T = 1]E[y|T =11+ (1 = P[S = 1|T = 1])Y
—P[S =1|T = 0]E[y|T = 0]+ (1 = P[S = 1|T = 1])Y
lower bounds@y

0,=P[S = 1|T = 1]E[y|T = 1]+ (1 = P[S = 1|T = 1])Y
—P[S=1T =0]E[y|T =0] + (1 —P[S = 1|T = 1])@

nnnnnnnnnnnn Y

Lee(2009), DiNardo et al.(2006)

Sample Selection Indicator

* S, Treatment Group (E&EFIFES M) (ZF|Y IR
btz BLEITES(=1) BETSELN(=0)

* Sy Control Group (Bt Z<FI#EIES M) IZENY) &
bnt=m, ERAITES(=1) EETELLV(=0)
Type T=0 T=1

911 | S, =1,51=1 OQbserved Observed

Jo1 | So=0,51=1 Not Observed Observed

gio | Sy =1,5, =0 Observed Not Observed EO

Jdoo | Sy =0,5, =0 NotObserved Not Observed ol

mmmmmmmmmmm

Source : DiNardo et al.(2006) p.16
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Treatment GrouplZ&|Y#R54TH. Control
GrouplZEIYIREMNTH., #FBITE Mg
S;=0,5,=0,). Ex.fi%. BIZEE

S =8,T+Sy(1-T)

_9.

FEXFRE [LTreatment Groupl ZE|Y RS .
S, = 1T#H BN, Control GrouplZEIY RS,
So = 1THAEL. HBITES €
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c REEZTETHLT, BICBRETEDRMT
11 DX R E DTreatment effect DIEELNDIHY,
RRZHETEFT
(DRandom Assignment of Treatment: Treatmentl3
RandomIZEIYDITHN B ERTE
(@Monotonicity : treatmentD E|Y ZTHME— . £
BEXREDRGERIET 2. BETINIEE
JHETIRTE .
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o FSEL7ELN(Non-Attriters) AR . EREXRIGETEHAAR
(M Average Treatment Effectd D 1= MDBounds

° Sl > Soéﬂifé

—>T.G.0 (HE#5E) B & 2 (LC.G.D (M) I BEE LY FLV(TG.

DIFEZEIL, CG.ELERDEEL)

* (MonotonicityM{RTED T T)&AISNT-TG.DEAD
BERIE. g1 (BICBBITEDHE)Egos(Treatment
GroupZZ HERERA[BE, HY. Control Group/Z L EIER T=
BWE)DEAEHETH S

* gio(Control Group’@ LERER TE S AV, Treatment Grou@'
BB TELELE)EXEENTLEL,

nnnnnnnnnnnnn

Lee(2009)[Z & BBounds

0,

=E[YIT=1S=1Y = ygu,]
—E[Y|T =0,5 =1]

)

=E[YIT=1S=1Y <yq_p)]
—E[Y|T =0,5 = 1]

Yo) = Gs=17=1" (Do)
P[S=1|T=1]-P[S=1|T=0] °

Po P[S=1|T=1] Q

BEAy

GS:LT=1_1:T'=:1,S:: 1E§0)ﬁ£g%ﬁ§§}?ﬁﬁ§§& ssssssssss
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{5l : Treatment Group D 60%H N HEf5 [E1 Z L L. Control Group
0)50%75\%&%,.,@’30::(@10%10%( . Mg E E R
fJ\mL\GroupOD*T%%%ﬂ ﬁB’éﬁ? 154, ELTO)BR
%o BETHEIGE, LHTIEPETE0
0.6—0.5_0.1 Pls=1IT=1]

= —0 2=20%

@Control GroupDFEHEZETE

@Treatment GroupM i, FTHEL20%ZHIFRL-=DBIZ,
treatment Group0):|:i’l7i'n‘|'%:

@D, QTHEL-AFHDELLY, §,FEL

Lower Boundf, DETE A%, BRI, @Treatment OUR #
DISEN J:1_Lzo%(T1_LSO%)J:U.—JL\E’EHRUB’% é) E
control groupM &, By L RS AT Direatment  BEs?
group@?ﬂ@%é&é

Narrowing bounds using covariates

o BRSEICH LT, RBAADHAHERAZTEZIL.
B TINERENTAHIEMNTE, boundsZH
L=t DT IL—NEBIFHETESH, =K
Iz, DEIESNT=ED (T IL— 7)&;0)71@‘?&
WEETE, BN E={FG R & iER

DiNarido et al.(2006): Contact Effort

« BRANEEELTRWLONT-EAEEIEL. SARI#)
B A, SRIE X F BRI AEE DS, 5
BiEIEA4EILLE | TSR B ZF ET“H’J’EQ

binary variable -~
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— Z=1or0
L
=E[YIT=1,S=1,Z=10r0,Y 2 yg,)]

—E[Y|IT=0,S=1,Z =1or0]
0 Z=1o0r0
9L
= E[Y|T =1,5=1Y <yu_p,,Z = lor 0] —E[Y|IT=0,S=1,Z=1]
3’(p0)Z=1 = GS=1,T=1,Z=1_1(pO)
P[S=1T=1,Z=1]-P[S=1|T =0,Z = 1]
P[S=1|T=1,Z = 1]

Po

leebounds YT .

leebounds Y T, tight(Z) Q

g
GUNMA UNIVERSITY

Number Number of Trimming
Coefficient Std.Err. z selected .
of obs. porportion
obs.
1% lower 0.0161248 0.01997 0.81 8964 8163 0.0427
upper  0.1425082 0.01979 7.2 i
25 1% lower 0.0044581 0.01972 0.23 8155 7412 0.0589
upper  0.164331 0.02043 8.04 i
3FE& lower 0.0419339 0.02148 1.95 * 7491 6813 0.0557
upper  0.2022904 0.02142 9.44 il
45 1% lower 0.0684036 0.02257 3.03 kel 6960 6288 0.0506
upper 0.2106991 0.02235 9.43 il
& lower 0.0531426 0.02564 2.07 ww 4997 4497 0.0583

upper  0.2096071 0.02597 8.07 il

* p<0.05; ** p<0.01; *** p<0.001
@

©

i
GUNMA UNIVERSITY
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Tightening

Number of

Coefficient Std.Err. Z Number selected Trlmml.ng
of obs. obs. porportion
1FE# lower 0.0183732 0.02027 0.91 8964 8163 0.0427
upper 0.1426816 0.02068 6.9 wkE
28 & lower 0.0058187 0.02009 0.29 8155 7412 0.0589
upper 0.1636401 0.02084 7.85 il
3ER lower 0.0446906 0.02218 2.01 w* 7491 6813 0.0557
upper 0.2008082 0.02192 9.16 wkk
A5 lower 0.0692268 0.02334 2.97 wkk 6960 6288 0.0506
upper 0.2092511 0.02396 8.73 i
5k lower 0.0580053 0.02736 2.12 w* 4997 4497 0.0583

upper 0.2085591 0.02729 7.64 whE

* p<0.05; ** p<0.01; *** p<0.001
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New evidence on income
distribution and economic growth
INn Japan

4
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%3 VAT LGMMHETE

~ - IR & E »
SUbR—LEEEL avba—nEmey | o SRS
LO9 | 5314 -0.258 -0.331| -0.596 -0.598 -0.599 | -0.574 -0582 -0.575
Income
(044)% (.024)% (.044)1](.063)1 ((063)F (065)% | (067)% (067)% (.068)%
03 0.386 -0.382 0413 0.277 0387 0.274
(219)F (.350) (190)% (.326) (196)f (:331)
Gini |-0.177 -0.270-0.125 -0.055 | -0.114 -0.048
(.069)1 (114)% (.061)} (1074) | (.064)t (.110)
High .0.001 -0.001 -0.001 | -0.001 -0.001 -0.001
School
(.0005) (.0005) (.0005) | (.001) (.001) (.001)
College 0002 0002 0.002 | 0002 0.002 0.002
(001)% (001)F (.001): | (001)F (.001)F (.001)F
Urban -0.001 -0.001 -0.001 | -0.001 -0.001 -0.001
(.0009) (.0008) (.0009) | (.0009) (.0009) (.0009)
old 0.000 0.000 0.000 | 0.001 0001 0.001
(.0014) (.0014) (.0015) | (.0020) (.0020) (.0020)
15
Agriculture 0002 0001 0001 | 0.002 0001 0.002
(002) (.002) (.002) | (.002) (.002) (.002)
Mar]:*r‘:gCt“r 0003 0003 0003 0002 0002 0.002
(001)f (.001) (001) (.001) (.001) (.001)
Finanins 0021 0022 0021 0021 0022 0.021
RealEst
(.006)t (.006)% (.006) (.006)t (.006)% (.006)]
Gove;”me” 0009 0010 0.009 | 0.010 0011 0.010
(009) (.009) (.009) | (.009) (.009) (.010)
Constant | 1.164 0.739 1.421 | 1.881 1743 1.809 | 1.833 1.755 1.735
C152)% (110)E (.202)%| (238)% (.235)% (271)%|(248)% (240)% (.287)1
N.obs. | 188 188 188 | 188 188 188 | 188 188 188

Notes: standard errors in parentheses
T Denotes a parameter which is significant at 10%, I at 5%.
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i HEERER()

. (1) Q3 HEFREIECAEORE
= () PBRBIBRERRICEATHEEORE

= 85 am;%m\ NEREFEI
DEBEHLHS

17

4 HERERQ)

= HDZEE:
s BEROADOKRZEHLRIBERRICETHEER
ZEMNH-oT-,

s SRt RIR- A EEEORESZHIEMITRFER
RICEDEZENH 1=,
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gEIREERR (1)

s DTBREAMENCEEQINF NI ETE AN
ZEEDESIIRRICEDEELNH-T-. cORRAIL,
(BATEOARTEME) NHERIZREDEM
-BUEIREM(KYRELE-RNEESEFEER)
-FrfFB R EORVENEED LR

s (CoEMELTOADFHENERIZDNTEHAILT
NBA, Q3ILFhRE (E3E A i) DFT B 17 DH
EHAEILTLS, )

19

oy FREHE (2)

s EODDERFERARICEDE. FFHEEERE
EREOERIE, BEGOMBLANILTE
B2 TW =, (FREE. SR, BFSE)

» WOT. EFTRREEFRGRICE ITAmE
DEOZEICOVTRICHEZToT=,
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K4 AT LGMMIETE : O hO— )LEHAL

10/50 90/50 Giniand  Giniand 10/50and Gini, 10/50
10/50 90/50 90/50  and 90/50
Logincome -0.287 -0.262 -0.335 -0.346 -0.287 -0.348
(.025)1 (.0238) 1 (.0457)% (.0446)% (.0250)%1 (.0473) %
10/50 0.031 0.016 0.027 -0.036
(.0344) (.0352) (.0342) (.0447)
90/50 -0.007 0.014 -0.006 0.020
(.0043) (.0090) (.0043)  (.0117) ¥
Gini -0.143 -0.354 -0.461
(.0718) & (.1493) % (.1990)
Constant 0.912 0.956 1.142 1.329 0.971 1.323
(.0841) £ (.0893)% (.1534)% (.1570)f (.0904)% (.1683) i
N. obs. 141 141 141 141 141 141
Notes: Robust standard errors in parentheses
T Denotes a parameter which is significant at 10%; I at 5%. ot
x5 VAT LGMMHEEE . avbO— )L E#HHY
Gini 10/50 90/50 Giniand  Gini 10/50  Gini, 10/50
and and And
10/50  90/50 90/50 90/50
Loglncome| -0.596 -0.586 -0.605 -0.596 -0.606 -0.605 -0.607
(.0632)1 (.0638)% (.0632)f (.0641)f (.0653)F (.0644):  (.0670)%
10/50 0.003 -0.013 0.005 0.020
(.0321) (.0330) (.0319) (.0404)
90/50 -0.009 -0.012  -0.009 -0.016
(.0038)% (.0090) (.0039)f (.01116)
Gini -0.125 -0.129  0.045 0.114
(.0610)% (.0641); (.1454) (.1834)
HighSchool| -0.001  -0.001 -0.001 -0.001 -0.001 -0.001 -0.001
(.0005) (.0005) (.0005) (.0005) (.00058) (.0005) (.0006)
College 0.002 0.002 0.002 0.002 0.002 0.002 0.002
(.0009)f (.0009); (.0008)f (.0009); (.0009)f (.0009);  (.0009)
Urban -0.001  -0.001 -0.001 -0.001 -0.001 -0.001 -0.001
(.0009) (.0009) (.0008) (.0009) (.0009) (.0009) (.0009)
Old 0.000 0.000 0.000  0.000  0.000 0.001 0.000
(.0014) (.0014) (.0014) (.0015) (.0015) (.0014) (.0016)
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Agriculture

Manufacturing

FinanInsReal
Est

Government

Constant

0002 0002 0002 0002 0002 0.002  0.002
(.0020) (.00212) (.0020) (.0021) (.0021) (.0021) (.0021)
0003 0003 0003 0003 0003 0.003  0.003
(.0016)F (.0016)F (.0015)F (.0016)F (.0016)F (.0016)F (.0016)t

0.021 0.024 0.022 0.021 0.022 0.023 0.024

(.0064)%  (.0062)F (.0061) (.0065)F (.0066)% (.0062)% (.0066)}
0009 0007 0011 0010 0011 0010  0.010
(.0093)  (.0095) (.0093) (.0095) (.0095) (0.009) (.0096)
1881 1798 1.881 1893 1.886  1.877  1.872
(2380)F (.2389)F (.2355)F (.2442)f (.2423)1 (.2409)% (.2459)%

N. obs.

188 188 188 188 188 188 188

Notes: standard errors in parentheses
T Denotes a parameter which is significant at 10%, I at 5%.

23

6. VAT LGMMEE: AV FA—LEMEHRF I —HY

Gini 10/50  90/50 Gini and Gini  10/50 Gini,
and and 10/50

10/50  90/50  90/50
and 90/50

Loglncome
10/50
90/50

Gini
HighSchool
College
Urban

Old

0574  -0569 -0592 -0570 -0580 -0.591 -0.573
(067)%  (067)F (067)F (068)F (067)F (069)F (.069)i

0.002 -0.013 0004  0.027
(.032) (.033) (033)  (.041)

-0.009 -0.013 -0.009  -0.019

(.003)} (.009) (.004)F (.O11)F

-0.114 -0.117  0.072 0.176
(064t 067yt (.149) (.189)

-0.001  -0001 -0.001 -0.001 -0.001 -0.001 -0.001
(000)  (.000) (.000) (.000) (.000) (.000)  (.000)
0002  0.002 0002 0002 0002 0002 0.002
(001  (.001) (001t (001)F (001 (001)F (.001)F
-0.001  -0001 -0.001 -0.001 -0.001 -0.001 -0.001
(.0009)  (.0009) (.0009) (.0009) (.0009) (.0009) (.0009)
0.001  0.001 0001 0001 0001 0001 0.001
(.0020)  (.0020) (.0020) (.0020) (.0020) (.0020) (.0021)
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Agriculture | 0.002 0.001  0.001 0.002 0.002  0.001 0.002

Manufactur-
ing

Finanlns
RealEst

(.0022) (.0022) (.0022) (.0022) (.0022) (.0022) (.0022)
0002 0003 0003 0002 0002 0003  0.002
(.0017) (.0017) (.0016) (.0018) (.0017) (.0017) (.0018)

0.021 0.023  0.022 0.022 0.022  0.023 0.023

(006);  (.006)F (.006)% (.006)F (.006)f (.006)% (.006)i

Government| 0.010 0.008 0.012 0.011 0.010 0.012 0.011

(.00983) (.0101) (.0098) (.0102) (.0100) (.0102) (.0102)

Constant 1.833 1.783 1.867 1.834 1.836 1.860 1.780

(248)%  (244)F (245)% (254)F (246)F (250)% (.250)i

N. obs. 188 188 188 188 188 188 188

Notes: standard errors in parentheses

1 Denotes a parameter which is significant at 10%, § at 5%.
25

HEERR (3)

s VIR BURERRICEATAEELGEEN D

= 2R EREPEDEESIIRRICEDFZE

s F1+PEIEESTREDORRES =7 D EEEE (90/50)
F. RRICETEELGEENHOT-,

= GBETCOMENEDFEEFIIIRRICENDEE

s FLOT+HGIEESH R ELDFREL 7 D EEER(10/50)
X, RRICEELGEENGT, 1=,

=>f1ﬁﬁﬁ?%l%’G@Fﬁ?%é:‘ﬁﬂ@$%élilﬂi§l:%§%ﬁ’&5

ZTELN,
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i fRFREEZEFR(3)

s ST TOEEARERRIZTIRELSE
BT IBFBROEZIIRRIZEELZSZ 4L
ELVSHRERX. EST4(2014) DEREEER,

27

d pEREER(4)

BETCOIEHZFEITILGERRIZTIRGEOMN?

. |—1Fﬁ1=rJ§'C0)Fﬁ'E/\EE75‘:F%I HbdE ARNBELHEERE
NEBRLULEIZEZFY. BREANDEEN DL S,

s ST EXBCA AN B, FILEREZFIATEHIENS
WD TAMABIZZH TS EEHFYEFLLNH

s SEBOMENSOICEZLHE, B EMIZRET HE
APEERMEZ . DREEHIRNDETNELS=8H,

:Iui
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i Sensitivity analysis

= First-difference GMM ¥ EZ 1T >T=H .
FriF RN BEDIEEDZREIEL AT LCMME
g HEDOEBREEERT LN
T&T-,

(%7 —9)

29

d i o

s BARDEBEFER/SRILT—2D AT L
GMM#EEZRAWT. BRI B EEDIREM
PEDIFFEIBRFRERZSOHTERLIEN
qués7b\'::t;?f)7t:o

s ERHLTEEEL, SRR TOFREFEL. &
BFHREICIEDEENH =N,

s BTGB COEZEIREICEZELEZ TV
hot=,
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AR )IKFEEE PR A BR
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TEH E *

B T

= HER BL(EFEF)
CHFRIIKEZEXIM - TEFHRE ER]IRN
e—mail: mkanno@kanagawa-u.ac.jp T
CHMAF: Tr1F R SMIE-VRAITZIAL | L6
OH BRI '
OBZAFRIR - FERVAVESE (JARIP) RS - 1BH
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FPOFa7)-BiEmE(IREIE R A
ERMERE 7 RINTH1)—
OWS5LIBIRMEES
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OXFEES
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ERVRIDEEETILT TO—F
Rit =Po+PB'Xit-1 +V'Zi—q +Pif + &4

ZCT.
> J;J( 1¥ Nt t=1,..,T):1E OHMTONEE, N - HRcOEMIZE
x YA n{EtDEEBEDIRY IJ79 58— RJ k

S@#i@%%%?lh%iﬁ,ﬂﬂﬁ% T,

zt ﬁﬂF'Eﬁt( BT oOBFI7I3— - RTML,

Bo: BEINET HEEBERADEH,

B, v: EEBEDNIRY I70 32—V OT7I3—DRBAT L,

f=(fue % JEEOLRETHESTlatent LB YR I T 7o 48— - R
5L, REE e T B A5 S .

e BEADRAT A VI RTIRSEFIBEEDOIVRYV I704—, 78R
Lt'(@&a VAR - BRIAETHIL, f,G=1..)EEEDLELTE
\ i,

> W = Pig e JP)) fi ST BRBAY FILTUTOREY,
b= {%:ﬁ%i?ﬁ“#&jl:ﬁd‘éiﬁé
“ L o; EhLs

YV VY VVVY 'V
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> RREANY ML OEBEEZREITS

wl,l cee wl‘]
Corr(f,) = Q = '
a)]’l eee a)]']

> 2ft R D EEEBERE: 25t (a € j,b € k)N EEEF )
RO EROOBRBEI 702 —%E)

l/Jj =k

Corr(Rgt, Rpt) = ’l/)'l/)kw'k'j + k
J 1.k

» Default mode Az: EENRBEMNOZTED EEZDEF
XTI 4L~ &2

VET Lo FRLLAY
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> EXRIOFHMAPD (VOB 0Dy )

exp(—(Bo + B'Xie—1 +V'Z—q + P, 'f,))
pi,t(xi,t—ltzt—lﬂft) = P(Ri‘t < 0] Xi‘t_l,zt_l,ft) = L l

1+ exp(—(Bo + B'Xip—1 +V'Zq + P, 'f))
> £E$D7 + ) ARADdefault NEHAIRIDEE, [, EZFF5ETER— T+ VA L2EDE

exp(— Ziv:tl(ﬁo +B'Xi1 +YZiq + P'f) di,t)
T, (1 + exp(—(Bo + B'Xieo1 + V' Ze_q + W,'F))

Dt (Xi,t—p Zi_q, ft) =

> BRI FEFEERK

pt(xi,t—p Zt—1) N
= ﬂ] l_lpt(xi,t—pzt—p ft)di't (1 _pt(xi,t—lr zt—l'ft))l_di’td)(fl,t: ---'f],t)dfl,t"'df],t
—®0=1
> XNHAEREEH (THROXMHBLEDNDEED

T w Nt )
l = Zt=111’1 (J‘fj‘_m Bpt(xi't_l’ zt_]_, ft)dl'tiL (1 - pt(x,:'t_l, Zt_l, ft))l_di'td)(ft; 0; Q)dfl,t eee df},t)
CCT. o(f; 0, QIFTFHAY bILO, HEATIOQD EEREEIERE EREE

=>STATADgllammBi# (- &k 2 HZAHETE
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SEUO IR

STATA®D g #gllamm (Generalized linear latent
and mixed models)® F| F

OREHES : #EILH 7 AKRFEE

(adaptive Gaussian quadrature method)
OREtHETE : —a—+r> - 5TV ViE
O0/N\—< 3 > SE12.1 T, Corei7-3770 3.4GHz

DI oxEFERLT, 1EOFTEIZEEFRH~
OHMBFMEIIEEDRREZEL -,

201508 STATA User Meeting 10

T—2E

> DHRER  hHAED LGHE

> F—#/AR—2 : EOL (PRONEXUS INC., Japan)

T gg))ﬁéﬁﬁ BEtRBFHET—2., T4 bT—42, I/ OBK

7_

> WREE : BERE., HEX., BIUTBEXD3IXTE
(T 724 FEHBALZNEFZFIDITEE)

|4

%7 EREER T4 ¥
BERE 1,889 23
ENFE 3,423 9
T E}EE 1,010 23
&5t 6, 322 55
> T—7ARIEH :
BoCEABAH), EBITDA(E__ A ERBEREERFRE(ROA) (%) .
7 b o RIS (%) ﬁ@ﬁ*‘lﬁz(%)sﬁiﬁ*ﬁlﬁliﬁﬂ;ﬁlﬁ(ﬁ) i
L3 (%) . é}éétt?;(%) ERPEGE (%), BOEARLLE(%). 194
A RODDT l//z'(F‘) %#J«\y917n—ttz.s(#évzzl7n <—
o) (%), E.%#-—VJ/:L?EI—*'L;. FEELER(%)D13IEH,
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Risk factor Sign
Equity capital (logarithmic transformation; million yen) -
EBITDA (logarithmic transformation) -
ROA (%) -
Operating margin (%) -
Recurring profit margin (%) -
Company-specific | Accounts receivable turnover (month) -
risk factors Current ratio (%) -
(financial ratios) Quick ratio (%) -
Fixed assets to fixed liability ratio (%) +
Capital adequacy ratio (%) -
Interest coverage ratio (%) -
Cashflow margin (%) -
Cashflow to current liabilities ratio (%) -
Real GDP growth rate (s.a., p.q., annualized %) +/-
CPI Core (s.a., year-to-year basis; %) +/-
Overall unemployment rate (s.a., year-to-year basis; %) +/-
Macroeconomic Overnight call rate (month end) - latest value (%) +/-
risk factors 10-year JGB yield (month end) - latest value (%) +/-
10-year JGB yield (month end) - overnight call rate (month end) (%) +/-
10-year long-term JGB yield to subscribers - latest value (%) +/-
TOPIX (first section of Tokyo Stock Exchange, month-to-month basis) latest value | +/-
Real private final consumption expenditure growth rate (s.a., p.q.; %) +/-
Sector-specific risk Construction factor +/-
factors Wholesale trade factor +/-
Real estate factor +/-
201508 STATA User Meeting 12

ETLI (RUOBEFI7IF—EEV) CHTBHVRIT7HE—HEE

X . ® 95%C.1.
Variable Estimate S.E. z P>z
[lower, upper]
B, Construction intercept -6.5393 | 1.3865 | -4.72| 0.000 -9.2569 -3.8217
L., Wholesale intercept -7.5507 | 1.4273 | -529( 0.000 | -10.3481 -4.7532
B, Real estate intercept -6.8398 | 1.3464 | -5.08 [ 0.000 -9.4787 -4.2009
B Eq. capital (log trans.) -0.1400 | 0.0306 | -4.57 0.000 -0.2001 -0.0800
B, EBITDA (log trans.) -0.0638 | 0.0219 | -2.92 0.004 -0.1067 -0.0209
B Current ratio -0.0281 | 0.0059 | -4.76 [ 0.000 -0.0396 -0.0165
B, FATFL ratio 0.0022 | 0.0008 | 2.64| 0.008 0.0006 0.0038
7 CPI Core -1.0013 | 0.2902 | -3.45( 0.001 -1.5700 -0.4325
A Overall unemp. rate -0.0452 | 0.0212 | -2.13| 0.033 -0.0867 -0.0037
75 Overnight call rate 3.0268 | 0.6328 | 4.78| 0.000 1.7865 4.2671
Vs JGB yield-to-sub 2.7021 | 09164 | 2.95]| 0.003 0.9060 4.4981
v, Construction factor 1.291E-18*
v,  Wholesale trade factor | 2.377E-16*
. Real estate factor 9.079E-14* o
For reference: log-likelihood = -505.15111

®,, Const./Wholesale -0.9998*
@, Const./Real estate -0.5852*
®,, Wholesale/Real estate 0.5969*

HPIEZIES . = BEKES%THE.

201508 STATA User Meeting
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ETII (ROOEFI7 I3 8FLEV) ITHTEIVRY 75— EE

Vari X @ | 95%C.L [lower,
ariable Estimate S.E. z P>z
upper]

p,,  Construction intercept -1.5900 | 0.4254 | -3.74| 0.000 | -2.4237| -0.7562
B., Wholesale intercept -2.5958 | 0.5108 | -5.08 | 0.000 | -3.5969 | -1.5947
B,; Real estate intercept -1.9531 ] 0.2991 | -6.53 | 0.000 -2.5395 -1.3668
B Eq. capital (log trans.) -0.0821 | 0.0272 | -3.02 | 0.003| -0.1355] -0.0287
B EBITDA (log trans.) -0.0648 | 0.0207 | -3.13 | 0.002 | -0.1054| -0.0243
B, Current ratio -0.0310 | 0.0059 | -526| 0.000| -0.0426 | -0.0195
B, FATFL ratio 0.0013 | 0.0008 | 1.66| 0.097| -0.0002 0.0029
v,  Construction factor 6.62E-20*

v,  Wholesale trade factor | 4.48E-20*

.  Real estate factor 7.716E-20*

For reference: log-likelihood=-538.48762

@,, Const./Wholesale -0.7078*

@, 5, Const./Real estate 0.5778*

@, , Wholesale/Real estate -0.8064*

#HPIEZHEY . AR/KES%THE.

201508 STATA User Meeting 14
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: s ETIIDOANETILILY
20 1 HLBRUVDVETICREN LD H
1000 — T4
N el aw s EFTIIDANETILILY
61 G2 63 G4 G5 G6 G7 HFEVETICEENZLSH
® Model-1 = Model-2
16 e ]
w | TIHINEEED IO FITFIEI—EEL AN,
w | BESTOLE BECERLT IR
10 1 %. KYBAREICIL BT 8k
®Model-1 = Model-2 g: ;;8 ggj iz:
201508 STATA User Meeting 16
ETILAIARIE
ETILI [ ETII
AR{E 84. 1% 13. 6%
100%
90% - =
80% 7
70%
60%
50% /
40%
30%
20%
10%
0%
10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
el Model-1 == A= Model-2 e=flls=Random model
ETILI OO FIFII—FED
ETND :RYREFIFI3—EEFLEN
201508 STATA User Meeting 17

-105-




ARLROF)ADOFREHREIZIEC T, FEHARDPDOFRAENLE,

> EE#,i“\i’CO)T SRAPETICHIGT 2ERIBHEDYRAIF, <
7 I:l  BERUKEBIRIVFOERBOMEERENY bL

> HARIT + 1ITRIG T 2% HHPD (X1, 27, fT+10)¥AEE1'IE€'Fﬁ'—5-)
exp(—(Bo + B'xir +V'zr + P;'fri1))
1+ exp(—(Bo + B'Xir + V'2r + W'fre1))
> AiT+h; 2T+h; :T+h: ) = 2131 ':ﬂmﬁ—éﬁ%llﬂﬁw U Z7 Fs 77 A

h
F BB, CZ T, Zp A MLARYF A,
Y] if#ﬁ;&b\z\%o >FY) ﬁ'a&iﬁﬂﬁﬂh =123,..0

Pirs1(Xir 2, freq) =

D?f
wld

> HARET + b h = 2,3, .S T B EEAPD :
Pir+n(Xir+n—1, Zr+n-1, Fren) ~
__exp(=(Bo + B'Xir+n-1+VZrin-1 + Wi'frin))
1+ exp(—(Bo + B'Xir+n—1+ V' Zrin—1 + Wi'frin))

> Ea2®km o, UFUARERMAL =123, .18 LI=PDZEFE,
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AR FIA B FRIEIK. 20123 RO B EEDUFHLLERIZ, 200843 A ~201243
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K FUF

201149 A BREDWorld
Economic Outlook® % l:
Baseline

4 DDAV ARYF)F

(P EIZHEITHHELEEDR
S4B (GDPO—1ZERED
BOMNGLavy / ZRERE
DEELH D3 v%): Double
dip mild, Double dip severe

(b)TIVENZEHITRAER
D EHE: Protracted growth
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----- Double dip severe
. 100D

yield surge

NﬁonhalGDPG!v-ﬂ! (Inpercent)

bLbdbbormwuwas

2011, 2012, 2013, 2014, 2015 2016 2017,
Mar.

Mar. Mar. Mar. Mar. Mar. Mar.

Long-term market yields (Inpercent)
3
25
2
13

1
05

o

2011 2012 2013 2014 2015, 2016 2017,
Mar, Mar, Mar. Mar. Mar. Mar.  Mar.

Real Estate Prices (Land price index for all regions)

56 "

55 i ‘\_.,,.

e ':':" -~
.

52 .

51

50

2011, 2012 2013 2014 2015 2016 2016
Sep. Mar.  Mar,

21

Mar.  Mar. Mar. Mar.

-107-




100% 94.7%
oo P
0
8% - i
71.6%,
0% - [
]
60% - (!
so% | ]
[}
0% ]
]
s
#261%
20% [
9.1 [
10% 1 350 0.740,19 0.6% 23% 3% om 4
0% T 09% .
lan-02 lan-06 lan-10 lan-14
. = .
Sample 2: HI5E¥ Sample 3: FEIFEX
100% 40.0% 37.25%
874%
90% * 0% | /
80% ! h
] 300% |
T0% 1 l'
0% ;‘ 25.0% | '
50% 94%g 200% | l'
[}
0% ] 15.0% 1
30% " ,'
100% |
20% I 7.6395‘
| ’
10% Ao 0%
00% D0KOOKO0% o0 oo 00BK 0% g 0.45%0.06%.00%.01% 00% 0043 OO 0.00% !
o eyl 0% A —— gL 155
Jan02 Jan06 lan-10 lan-14 lan-02 Jan-08 Jan-10 Jan-14

2R EXNAIT—2; R ANLARYFUA

201508 STATA User Meeting 22

> BEIDEEXLTH
Li,T+h = Di,T+h ’ LGDi,T+h ’ EADi,T+h

Diryn: T 7 4L MEIZRASK

LGD; 74 p: BERIDloss-given-default (ELGD; 7, = 45%,E &HIZ
[0, 2ELGD; . | DX FR 1R = £ 53 )

EAD; 1, ,: B EEfl D exposure-at-default (=1)

> R— b7+ UAHEK

Lrin = Xieap,p, LiT+n
QreniT+h—1,T+h],h=123,. QYW HEET HBGELER

> BXEE
LT+h*=m 2icQr,, LiT+n
#(Qrin): QranDERHY
{EFE/KEE - F1{8199.9%
VEIalb—L 32 EE: 508E
BEAR—FT7+ U4 : 20125383 1BRERBT L TS E
(E35) 4021t

Y V V
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045

> AMEIE, RELATYTEOTHYAOXRMLATR
FEED-OHIZ, IV OBRBERFTERHIRIE
TFIVIZEBRT 50D TIAILE)RTETILD
ROFIT— ETRMNERFEZIRT,

> STATA12DgllammBa#Z{FERA L T, —i%biRH
BEETIIZEY., ROORFLATFRAMDED
DTIAHILEIRYETILERE,
gllammBA%kCBE 9 525 & Wk - Y1 b
Ohttp://www.gllamm.org/
ORabe-Hesketh, S. and Skrondal, A. (2012). Multilevel

and Longitudinal Modeling Using Stata, Third Edition,
Vol | and Il., Stata Press, College Station, TX.
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Masayasu Kanno (2014), “Macro Stress
Test for Credit Risk,” submitted to a

journal.
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XXX ZERERY  OFFF R -2 Fitting state space model '

is notoriously difficult.
STATA sspce p.14
BROKREERETIL
(Linear SSPM)

\
DL T4ILE3—D)

T7AF2A~NDIGF

Stata Group Meeting in Tokyo 2015

201558 8288 (£MEH)
#HE —BXKE—BEE

BRERSEREE T71F RHER
HT B0

AL T4ILEZ—DIGH: TE

HRFEERAAR Y BERHASEER R

KFDIT7A T2 A~NDIGH
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AL DI E—DIH: TE

Googlel=& % B B #it Hh = AR AT (E L b )

ZTDMEAEADISANHSD

HEAR

IKEEZERETILSSMEIT ?
STATAWIETE I B KRBT T )L D45
STATA sspaceZ FHUL =T G5 E 77 | It FA 51
BELRIE: PEAEER EEZSATATE DI
f?

=l

5. SspacelZBHET HZTDMDED 21 —IL

T7AFT O ARER TOHEANDEERERN NS
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STATAMNE E I SHIKREZERIET /L

HAYRTNESIZ, T TEL AAT—RIBTHAT S,

pheE
AR LR o

(EREH)

mamet Y =dZ + fw /+ gV, 7 RER
were  Z, =aZl_, +DbX +Cé&

;

ZREEH . 1TE 1. abodfgldiET _E/NSA—2(ERELK?). 4
BN CSHVVEREY MEHEBLIENTED
2. IS IEEERIIRETRNE T/ 5 A—4 GRLVEIK)
3. BMEFvEFEVHHI T, EWNCHITIETEYEO
AE—EOERSTHLTND,
4. IREIEVEEZQECDIZREM MM TSI EITEE

BRZDOHILIT T4 ILATIE.
—IRE L HB.DERS T —

S ALRUTALE—TIE, FHOBIIERA T HERE. HBULIL.
EH DRI FH LN T TRRBHESEREL TS
2L, EEHE (DREFEHABERZECTOELO (FRET DDBEHL L,

A B R t
/\ .
Bt
noo ~
Bo > B
AN

E# REODKREERT 5. EEGEIHNGEL,
DARMETFHELZNHREELTEZDRLELH D,
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Jlinl

=151 1

BREXDI1ERETIL+RIMDER
( )
—ERETIL EE
EEMEOI1ERETILEIE
‘ﬁ[ - rF,'t - a_l_ﬂ(rM.t - rF,t)+gt

-
BEEOER)Z—Y

\ J
1

miEDEE) 23—

7 = D X R E UL 2 (rate of reurn on investment)

e = HOYRSTY—L—F

e = AN TSI RO R IELE L

g = tHIDERETE
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SRR E /1(TEPCO) D BB IR 1 2

ri{ —Trt

REABADHRAKREDIRIIL,
ARBEXDATERTIE, KEELD

g1 Y Y N Y
O01jan1995 01jan2000 01jan2005 01jan2010 O1jan2015
date2
R ARARES
19951848 M 5201543 A 31 2011%3A/A11H
HET®H.4997THDEXH

~

H—EJZ%W+ﬁ(m¢—&u)+ft+8t BRAES

f=bf_ +e KaeHER

KHDID7H3—IDEFEHTET S,

1. RHEDT77U3—fIE—ED B S EFBIE (AR())IZHS &R
E

2. HLbAMEL, DEHEHTTET D,

3. KHI7OE—fFSUE L9A—HL TS,

constraint define 1 [Level] L.Level = 1
constraint define 2 [touden] Level = 1
sspace (Level L.Level, state noconstant) (touden rm_rf Level), constraints(1 2)
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HEEHER

State-space model
Sample: 1 - 4977 Number of obs = 4977
Wald chi2(3) = 417 .52
Log likelihood = -11633.217 Prob > chi2 = 0.0000
OIM
touden Coef. Std. Err. z P>|z| [95% Conf. Interval]
Level
Level
L1. -3433921 -0943849 3.64 0.000 -1584011 .5283832
touden
Level .4288969  49.31593 0.01 0.993 -96.22856 97.08635
rm_rf .5237199 .0262751 19.93 0.000 .4722216 .5752182
_cons -.0036098 -0410136 -0.09 0.930 -.0839949 .0767753
var(Level) 9.267277 2131.161 0.00 0.498 0 4186.267
var (touden) 4.418089 .605491 7.30 0.000 3.231349 5.60483
KFDIT7A T2 ANDIE A 11

EDEBARERERMNT7IF—DHEE

predict fac if e(sample), states smethod(smooth) equation(Level)
.tsline touden fac, xtitle("") legend(rows(2))

o
<
o |
N
o
o
S
o
g
T T T T T T
0 1000 2000 3000 4000 \BSQQ
TOUDEN REARAKXEX
states, Level, smooth 2011E38 118

12
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= Te _OH':B(th_ F,t)+gt

1. R=FFHBLARLDEFHEESNETRL,
2. REDHEDVATIFYI DAY (DEIREELTERET
ERVWRIDKRED) ETTEELRIRAIRETHD

AILIDTAINEA—D  RBEERCT7AFTUREBHAD, EZEHSAIC.,
BRETILDBRBOIALELFHTET S E0NH5,
EIRFEB(CDGEEIL. BHARIMDIT7I2—THY . ENICEHRIIEFHL TS

DL DI E3—IZ LB FEIE

DATIFYI)RIDREMN
THEEIZEIET S !

I, =a+ B, (rM T ) +é, BAGEX

:ét - ﬂ~t—l + € KeERRER

B STATADIKEEZER (WL TqI)LA—) sspace THEMNTESM?

BEZA: TRV NEERHITHT H/\TA— ’;‘llilﬁlméh’cmé
FefE (1) AN TSN EZT R DB TH o TIELMFEL
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R—EANERMNIZEFHITHIERETIL

H—iEZETIL > . ~r
- ri,t_rF _ai+ﬁi,t(rM,t_rF,t)+gi,t
ZDH

R—BSTRE, 5 _ (7 _ =
ASSE LB TAVE _ai(lBi :Bi,t)+f9i,t

BRREERETIL(AILIUIIILE—)RRTEZTET L

wn

N == o+ F _ — _ ~r
mnEmmEt § -1 =o+ 0, (N~ )+ &,

pedmret f =af+(1-a)B,  +&

Vasicek, Oldrich A.." A Note on Using Cross-Sectional Information In
Bayesian Estimation of Security Betas," Journal of Finance, 1973,

28(5), 1233-1239.

FHERNMDOFHEFZET DB ZHTE

A 'E,H\HEFﬂ],B_l’\

R—43 EIRT 23(a)
Bit

o g;;;%
Bi A

VN WY U/

Bio

(0]

E%Fﬁﬁ(t)

ABi,t =4 (IB. Biy )+5ﬂ ~i,t =af+(1-8)p8,, +‘§iﬁ
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AL—SUTFER Byr  EviewslzkaHERE

Smoothed SV1 State Estimate
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Smoothed SV1 State Estimate

R:B t]' Eviewsloh TS

500 1000 1500 2000 2500 2011¢3ﬁ11a
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KFDIT7AF 2 A~DIGF

DL T4 E—IZ KB ERIE: 1

DADZERIMNZTBAVDEERG, BIRXDORBELTROEHIENTE
(Pt+1 _ Pt):a_i_h(FtH o Ft)+e

OB BN LLENEHMIZEHLT —E T ChITHLT
AYTHRZEREHAICEDY RS, RE/SA—ShELTHET S,

(F~)t+1_Pt) a+ht( t+1 Ft)+et

BREELICEDAANY UL REZHTET BH=HIZIE.
AT EB—FRAWNBEMTELS,

KFDIT7A T2 A~DIEF 20
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FEEYMANY UL EDHETE
—HILR T4 EA—IZLBERIE2 —

5 _ gipraz | NUUHEET
AR =a+h(F, —F)+e ®aneEs

: YERY DEE
AT=5A.
Ah, = a(b —h ) +é&, REAEX  Ap _p _p
AR =R -F,
AP, =a +hAF, +¢, BpAEt

h = ab+(1_a) h_, +é& wures

CCTCAF, = F; — F IS E T, KNy LR, [TIRBE M
FAFRREREAENDREFEOWERE, /\T4A—Fa, a,blE. 7
W74V E—EERICRAETIHEE T S

1.

_CT

CCT

SEISFO B R ENDIF YA X=InSZTHE TE
Schwartz[1997]DET )L 1
gAAERX

STATATI
HEE TELL

y, =ZX, +d, +& EADTOVESEY

y,=InF(tT), Z = e""“t’j
2

d, = b*(l—e‘a(T‘t))+Z—a(l—e‘2a(”)), 2~ N(0,02At)

2. KeEeHER \

INGA—Z(ZBHL TIE#R

X,=QX,_, +C+6&| —

* /
c =baAt, Q=(1-a)At, é~N(O,02At)
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Yl £ & = (X FBHEIET D,

A7, =a(u—rn_)+& §t~N(O,0'82)

MEATUBIFF (AL RO REAFELY)
alFHAFFICTEIF 1Y 558, HLa=1GoEEIZ(COHZE1AT) mFpcEIFET 5.

LU —E LB/ \TA—FuLaldOLS THE AT 5
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DL 4L 23— KB ERIE

~ ~ ~  BUAIARK(TOHHEE
AT, = a(,ut - 7Z't_1) +é& =)

~ RAESTER (4L I
fo=Cc+dy  +e OB AR L)

%

*

inflation expectation mu Stata

*

use inflation.dta, clear
generate t = d(1980m1) + _n-1
format t %tm

tssett, m

constraint define 1 [ D.cpif0161b Jmu = [ D.cpif0161b Jcpif0161b

sspace (mu L.mu, state noconstant ) (D.cpif0161b mu cpif0161b, noconstant) in 253/422 , constraints(1)
iterate(300) difficult technique(nr) nolog

predict fac if e(sample) in 253/422, states smethod(smooth) equation(mu)
. tsline cpif0161b fac in 253/422, xtitle("") legend(rows(2))

HEEHER

State-space model

Sample: 2001ml - 2015m2 Number of obs = 170
Wald chi2(2) = 89.93
Log likelihood = -29.956949 Prob > chi2 = 0.0000
(1) [D.cpif0l6lb]mu - [D.cpif0161b]cpif0161b = O
OIM
cpif0l61lb Coef. Std. Err. z P>|z| [95% Conf. Interval]
mu
LTU 9927763 41.9052 0.02 0.981 81.13992 83.12547 i’kﬂ:ﬁ*u'i
o ) ' ) A ' BZIL TULMELY
_cons .0000278  .1615065 0.00 1.000 -.316519 .3165747
D.cpif0161b
mu .6916874  .0729376 9.48 0.000 .5487324 .8346425
cpif0161b .6916874  .0729376 9.48 0.000 .5487324 .8346425

var(mu) 2.83e-16 - - - - -
var(D.cpif0161b) .0832895  .0090341 9.22  0.000 .065583 .100996
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CPIFO161B
states, mu, smooth

FHI(Rx-ante) DEEEFIDHEE

(Ex ante real interest rate)

-126-




Fisher AR EZTDEE

Fisher, Irving (1977) [1930]. The Theory of interest. Philadelphia: Porcupine Press,

ke
ey |

(I+i)=(1+r)(1+E7,,)

~

l+i=1+r+Ezx,  +rxEx,  =1+r+E7,,

I~r+E7,, & /
4

£ BEF()=EELF()+BEAILEE,T,,)

rE®MIGEESH(e) = 2 BEF() — ERUMEL SRR

ERDREEF (r IETEELY) T, = % P {fik 2

t

[E%MIBEESH(e) = & BSF() — ERL-Mf LS =)

=1 —
=1 — Etﬂt+1 + Etﬂ-t+l — 7t
=f. +¢
T f = —EF,,  SRTECLHTELL.[BHIORASA
J’_
o ~ ) AL EIF (TR &
=€z, —7n,~N (0,08) £, FFHFEOT, ]

WTESHEWIEELST
DAL TLDERE
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BETERERLEESF
garex  L=a+f +&5 (esmromsaessrns
Wil L R EEELEI]

sirasy NOSVONEEEN .. ... ioxEem:

Alinl

SRIDEEEHDOHEE

2005418 hn20124418

\ BHMEEEEF
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AIEEEH D

HEEE
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'
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real_i
states, f, smooth
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AL DI EA—IZ KB HETETEE

State-space model

Sample: 2005m1 - 2012m4 Number of obs = 88
Wald chi2(2) = 263.91
Log likelihood = 84.047142 Prob > chi2 = 0.0000
OIM
real_i Coef. Std. Err. z P>]z] [95% Conf. Interval]
f
f
L1. .8643745  .0532104 16.24  0.000 .760084 -968665
real i
f .4471855 2.594091 0.17 0.863 -4.63714 5.531511
_cons .3859764  .0682333 5.66 0.000 .2522416 .5197113
var (f) .04267 -4950604 0.09 0.466 0 1.012973
var(real_i) 9.96e-14
S

DO 73—

—®

pavl%
Dynamic Factor Model of

term structure of interest rate
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Dynamic Factor Model of
term structure of interest rate

EFEHAME.1, 2, 3, 4, 550D
EE D &L FIELY (YTM)

BRIZETABIOZER(
Factor)m&% %,

0 2000 4000 6000
seqnum
y1 y2 o~
y3 y4 EiEDT—4
s THET 5.
KFDI7 A+ A~NDIEH .
Dynamic Factor Model
1 = D 5EME DB IEFIEL . D
5o E RS FE st FENSSEENREFIEYE, FDT

Yii=a + bl ft T &
Yor=a, + bz ft + &y,
Yii=a3 b, f, + &34

Yer =4t b4 ft T &y

Y =as + bs ft + &5,

f=a+pf_ +¢

— DDIRREHER

BIZHNTWNARID—DDIT7HI5—

THIT 5.

18EDINFGA—2ZHTET B,

re)
&

T
10400

KFDIT7A T A~DIEF
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use JGBYTMDaily.dta, clear
tsset se

sspace (f L.f, state) (y1 f) (y2 f) (y3 f) (y4 f) (y5 f) in 10198/10562, iterate(300)
Itolerance( 0.001) difficult technique(nr)

predict fac if e(sample), states smethod(smooth) equation(f)
. tsline y1 y2 y3 y4 y5 fac, xtitle("") legend(rows(2))

HEEHER

State-space model

Sample: 10199 - 10562 Number of obs = 364
Wald chi2(5) = 11499.53
Log likelihood = 4905.1564 Prob > chi2 = 0.0000
om
Coef. Std. Err. z P>|z] [95% Conf. Interval]
f
fac
(Ll 1834083
_cons .1593938
yl
fac -4337846 -0150406 28.84 0.000 -4043055 -4632637
_cons 0489079 -0009499 51.49  0.000 -0470462 -0507696
y2
fac -4528927 -015949 28.40 0.000 -4216331 -4841522
_cons -0574193 -0010072 57.01  0.000 -0554451 -0593934
y3
fac -5947267 -0168015 35.40 0.000 -5617964 .627657
_cons .0742647 .0010611 69.99  0.000 .072185 .0763443
ya4
fac 7415323 -0133016 55.75  0.000 . 7154616 . 767603
_cons -1116079 .00084 132.86 0.000 -1099614 .1132543
y5
fac -8267522 -0111473 74.17  0.000 -8049039 8486004
_cons -1549362 .000704 220.08 0.000 -1535564 .156316
var(f)|  4.73e-06 . . . . .
var(yl) -0002955 -0000219 13.49  0.000 -0002525 0003384
var(y2) .0003322 -0000246 13.49  0.000 -000284 -0003805
var(y3) -0003687 -0000273 13.49  0.000 -0003151 0004223
var(y4) -0002311 -0000171 13.49  0.000 -0001975 -0002647
var(y5) -0001623 .000012 13.49  0.000 0001387 .0001859

Note: Tests of variances against zero are one sided, and the two-sided
confidence intervals are truncated at zero.
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STATAIZ LB HETE

use Price_elct_gas.dta
tsset segnum
generate ztouden = In(touden”2)

constraint drop _all
constraint define 2 [ ztouden ]h =1
constraint define 3 [ var(ztouden) ]_cons = 4.9532

sspace ( h L.h, state) (ztouden h), constraints(2 3) iterate(300) Itolerance(
0.01) difficult technique(nr) nolog

predict fac if e(sample), states smethod(smooth) equation(h)
tsline touden fac, xtitle("") legend(rows(2))

HEEHER

State-space model

Sample: 1 - 4977 Number of obs = 4977
Wald chi2(1) = 163.49
Log likelihood = -13420.513 Prob > chi2 = 0.0000
(1) [ztouden]lh =1
( 2) [var(ztouden)]_cons = 4.9532
OIM
ztouden Coef. Std. Err. z P>]z]| [95% Conf. Interval]
h
h
L1. .297613 .0232757 12.79  0.000 .2519935 .3432324
_cons .1276827 .0450152 2.84 0.005 .0394545 .2159108
ztouden
h 1 (constrained)
_cons -1.371315
var(h) 7.553575 .2680313 28.18 0.000 7.028243 8.078907
var (ztouden) 4.9532 (constrained)
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random initial values failed; use the from() option to supply initial estimates

EDKSIZLT. from() ZANT, ARELDEEZSZAHDH ?

matrix b0 = e(b) /// HEFERZIRYHL. ENZEDOEES1THIIZHEH
matrix list bO Il bODHBEFERT B, INTA—EDERLFBEFENDD

matrix b0[1,1] = 0.40  A—YhREZZUEEEZEZ S,
matrix b0[1,2] = 1.0
matrix b0[1,3] = 0.84
matrix b0[1,4] = 0.001
matrix b0[1,5] = 0.09

constraint 1 [real_i]f=1.0
constraint 2 [f] L.f = 1
sspace (f L.f, state ngeonstant) (real_i f) in 1/88 , covstate( diagonal ) covob( diagonal )
constraints(1) from(b0) iterate(300) nolog
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1. dfactor: dynamic Factor models
2. ucm: unobsereved components model
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Determinants and Impacts of Health
Insurance Nonutilization

Hisaki Kono

Graduate School of Economics
Kyoto University

Stata Conference, August 2015

Motivation and Research Question

Motivation and Research Question

@ Expansion of health insurance programs to cover the poor and
disadvantaged group .

@ Mixed results on the impact of health insurance on service
utilization and OOP payment:
e Service utilization:
(+) Waters (1999, Ecuador), Trujillo et al. (2005, Colombia), Yip and
Berman (2005, Egypt), Wagstaff et al. (2009, China)
insig. Thornton et al. (2010, Nicaragua), Waters (1999, Ecuador), Wagstaff
(2010, Vietnam)
@ OOP payment:
(-) Thornton et al. (2010, Nicaragua), Yip and Berman (2005, Egypt),
Wagstaff (2010, Vietnam)
insig. Wagstaff et al. (2009, China)
@ The impact on health outcomes will depend both on the demand
and supply side factors, making it context-dependent.
e demand side: price elasticity
@ supply side: accessibility (distance, waiting time, staff presence),
quality
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Motivation and Research Question

Motivation and Research Question

@ An issue missing in the literature: discrimination against the
insurance holders and nonutilization of insurance.
@ Insurance is helpful only when it is utilized.
@ A story of a patient visiting a central cancer hospital in Hanoi
(Ha, 2011):
o If he would use it, it would take two days for him to be fully checked.
@ When he paid by himself, it finished in a morning.
@ Vietnam Household Living Standard Survey 2006

@ insurance utilization (free health insurance card): 0.80 for inpatient

treatment, 0.55 for outpatient treatment
@ Three most cited reasons for the nonutilization
@ cumbersome procedures (21.9%)
@ |ower quality of health care service when using the insurance (11.9%)
@ little prospect of receiving reimbursement (9.0%)

@ But no info when and where they chose not to utilize insurance.
@ We have detailed info on insurance utilization at each facility visit.

@ Need to correct endogeneity of the facility choice (and sample
selection).

Motivation and Research Question

Overview of the Result

@ Insurance utilization tends to be lower at the public central
hospital.
o Reflecting low incentives of the public, especially crowded,
healthcare facility to increase the number of patients?
@ Limitation: Lack of data to infer the problem in each facilities.
@ Less prospect of utilizing health insurance at the central hospital
discourages people from visiting there.
@ The average effect of insurance nonutilization on the healthcare
expenses per visit is around 1 million VND, which is 1.5 times
larger than the average healthcare expenses per visit.
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Health Insurance System in Vietham

Health Insurance System in Vietnam

@ Compulsory health insurance (CHI) and voluntary HI.

@ Health Care Fund for the Poor (HCFP) in 2002: free HlI for the poor,
the disadvantaged, and ethnic minorities..

@ HCFP integrated into the CHI system in 2005.

@ As of 2010, 69.8% of the target population enrolled the CHI, and
58.5% of the total population enrolled the CHI or VHI.

@ For the poor and the priority group, >95% enroliment as it is free.

@ Quite generous insurance package.

e Covers medical consultations; diagnosis & treatment; x-ray & lab
tests, functional exam, ...; drugs approved by MOH; surgery;
antenatal exam & delivery; transport costs for the poor referred.

@ Covers 100% of exam & treatment costs for meritorious people &
all treatment at CHCs; Covers 95% of exam & treatment costs for
beneficiaries of social allowances, the poor & ethnic minority.
Others are reimbursed 80% of exam & treatment costs.

o Exclusion: early detection of pregnancy, medical check-ups, family
planning services & infertility treatment, prosthesis & aesthetic
surgery...

Health Insurance System in Vietnam

Discrimination against insurance holders

@ (Anecdotes) insurance utilization often results in longer waiting
time or lower quality of healthcare service.

@ This will be likely to happen in crowded public hospitals.

o Private facilities concern attracting many patients to raise profit,
and have incentives to ensure insurance utilization to attract more
patients.

e In public facilities, they may not care for attracting more patients as
it will not increase their income. Rather, more patients implies more
work, and insurance utilization will cause extra admin works.

@ In crowded facility already facing a heavy workload may have more
incentives to discriminate the insurees.

@ Public facilities with the best quality may be in stronger position to
ask bribe given their monopolistic technology.

@ In Vietnam, public facilities are the main service providers,
making the insurance nonutilization problem important.
e Hopefully have data on crowdedness (e.g. patients/staff ratio) at
each facility.
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Data

Data

@ 2,673 adults aged > 18 in 60 communes, by the multi-stage
stratified random sampling.

@ Health insurance is quite familiar. 68.7% have some health
insurance, 16.2% do not have but did have.

Table: Summary statistics of demographic variables

(1)

Mean
gender: female 0.576  (0.016)
Age of the respondent 43.201  (0.553)
Respondent is an ethnic minority 0.236 (0.030)
Years in school 8.548  (0.322)
log(1+household income per capita) 13.729  (0.065)
In(work hour) 3.020  (0.082)
can read Kinh 0.963 (0.006)
chronic disease 0.320 (0.015)
last iliness: severity (1-4) 2.329 (0.021)
have HI 0.687  (0.027)
does not have but did have HI 0.162  (0.014)

Observations 2426

Standard errars in narentheses

Insurance holdings

@ The majority of health insurance is health insurance for the poor.

@ In the analysis, we exclude those who hold voluntary government
health insurance, the second largest group.

(B) Insurance holdings across insurance types

(1)

Mean

student HI 0.042 (0.007)
Poor household HI  0.326  (0.043)
priority group Hl 0.131 (0.013)
obliged gov. HI 0.176 (0.030)
voluntary gov. HI 0.287 (0.031)
private HI 0.023 (0.006)
other HI 0.022 (0.005)
Observations 1929

Standard errors in parentheses
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Pattern of Health Insurance Utilization

Empirical Results on Insurance Utilization

@ Use the healthcare facility visit level data for the last disease in

the last 12 months.

@ Information on the type of the healthcare facility visited,
insurance utilization, and the amount of healthcare expenses for

each visit is available.

@ Use observations which have health insurance, experienced
illness in the last 12 months, and visited any healthcare facilities.
@ Insurance utilization rate is slightly lower for the ethnic minority

and female.

Table: Insurance Utilization

(1)

M

Full sample Full sample
last iliness: use HI last iliness: use HI
Kinh 0.782  (0.028) male 0.803 (0.029)
Ethnic_Minority 0.744  (0.034) female 0.753  (0.028)
Observations 1177 Observations 1177

Standard errors in parentheses

Standard errors in parentheses

Empirical Results on Insurance Utilization

Pattern of Health Insurance Utilization across Facilities

@ Private facilities: often no contract with the insurance agency,
especially small clinics.
@ Excluded in the analysis.
@ Highest insurance utilization rates in the district
hospitals/policlinics.
@ Set as the reference category.
@ The central hospital has a lower utilization rates.

Table: Insurance Utilization across healthcare facilities

(1

Treatment or examinations only

last iliness: use HI

Central 0.789 (0.047)
Province 0.949 (0.030)
District 0.960 (0.016)
Commune 0.886 (0.022)
Private_hospital 0.712 (0.140)
Private_clinic 0.034 (0.028)
Observations 1025
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Empirical Results on Insurance Utilization

Econometric Issues

@ Sample selection
@ |nsurance utilization decision is observed only when the individual
(1) had an insurance and (2) chose to visit public health facilities.
@ Free insurance might have been provided to the poor, who were
unfamiliar with insurance and hence less likely to utilize insurance.
e Individual may not go to public health facilities because they expect
that they will not utilize the insurance.

@ Endogeneity of facility choice
@ Healthcare facility visit choice will depend on Pr(utilize insurance |
facility).
@ People who visited the central hospital might have higher prospect
of utilizing insurance.
@ The insurance utilization rate at the central hospital itself does not
tell us how difficult to utilize insurance there.

Empirical Results on Insurance Utilization

Econometric Specification

Insurance utilization decision:
yi = 1[x;B +wjy +u; > 0], (1)

where 1[-] is the indicator function.

@ y; = 1 if observation i utilized insurance and zero otherwise.
@ Xx; are indicators for the healthcare facility visited.

@ Reference category is the district hospital/policlinic (highest
insurance utilization)

@ w; are exogenous control variables.

@ sy, = 1if i held the health insurance card and zero otherwise.
@ sy, = 1if i visited any public facilities and zero otherwise.

@ We observe (x;, w;, ¥;) only when s; = sq; - Sp; is one.
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Empirical Results on Insurance Utilization

Correction for the sample selection problem

@ Sample selection problem: E[u;|s; = 1] # 0.
@ Use the IPW
e Estimate p; = Pr(s; = 1|q;), where q; are variables predicting
selection, and

Pr(sj = 1la;) = Pr(sy; = 1,83 = 1]q;) = Pr(sy; = 1]a;) Pr(sy; = 1[sy; =1
@ Weight each observation by 1/p;.

@ Required assumptions:

Pr(s; = 1|ri,q;) = Pr(s; = 1|a;) = p(a;)
p(q;) > 0 for all the possible values of q;
q should predict the sample selection sufficiently well in the

sense that once q are controlled, the probability of observing obs
i is uncorrelated with the unobservable component u;.

Empirical Results on Insurance Utilization

Correction for the endogenous facility choice

@ Endogeneity problem: E[x;u;] # 0.
e Individual might choose a facility because it is easier to utilize
insurance there.
@ Use the village average of the health facility utilization, z;, which
would reflect the distance to each facility, as the instruments.
@ Might not satisfy the exclusion restriction £(zju;] = 0, but would
satisfy E[z/u;] > 0 and |Corr(z;, u;)| < |Corr(xj, u;)|.
@ An individual who lives in a village with greater utilization of a
health facility is not less likely to utilize insurance at that facility.
@ Use Nevo and Rosen (2012)’s Imperfect IV (11V) to obtain the
conservative estimates on .
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Empirical Results on Insurance Utilization

Nevo and Rosen (2012)’s IIV

@ Consider a linear model only consisting of a dummy for the
central hospital, x;:

Priyi=1) =a+xp+u;.

@ plim of the OLS and IV estimators with an instrument z; is

0, (o
S = F=p+2% (2)
Ox Ox
v Ozy Oxu
= —=p+—— 3
z Ozx ﬁ Ozx 3

@ If oy, < 0 — a two-sided bound: BYY < g < BOLS.
If oy, > 0 — a one-sided bound: g < min{g°-S, glV}.

@ when oy, 07, > 0.
@ B < 0 as we set the facility with highest insurance utilization as the
reference category.
@ Can narrow the band by using an IV v; = 0xz; — 07X;:
BY < B <plVifox, <0; B<min{plY, BV} ifoy, > 0.

Empirical Results on Insurance Utilization

Procedures for additional regressors and multiple endogenous variables

@ Regress x, z and y on w to obtain the residuals X, Z and j.
@ Partial out the effect of w.
@ y; = X;8 + u; (no constant term)

©@ Demean z to obtain z.
o Define \_/,'j = U’ijij — O’ij(,'j.

@ Obtain the IV estimators (1) using z as the IVs, and (2)
vi=(W",..., k) as the IVs:

Y - Elx|ElzY)
BY = EWYEWY)
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Empirical Results on Insurance Utilization

An informal test for the effect of the low prospect of insurance utilization
on the healthcare facility choice

@ The endogeneity problem will arise mainly because the
healthcare facility choice will depend on the expectation how
likely they will use the insurance there.

o p<min{p.py'}.
o If[B}] > |BP-°| against the null [8]| = |B°-5|, which can be
tested by Durbin-Wu-Hausman test, it is implied that the low

prospect of utilizing insurance at a given healthcare facility
actually discourages people from visiting that healthcare facility.

@ Required assumption: measurement errors ignorable.

Empirical Results on Insurance Utilization

(1) ) (3) (4) (5)
oLS Probit \% oLS [\
Central hospital -0.143**  -0.135***  -0.278**  -0.135*** -0.277**
(0.051) (0.031) (0.134) (0.050) (0.131)
Province/City hospital 0.008 0.022 0.188 0.026 0.172
(0.037) (0.054) (0.147) (0.039) (0.137)
Commune health center -0.048 -0.046 -0.151 -0.080* -0.069
(0.033) (0.029) (0.113) (0.040) (0.102)
poor HH HI -0.056 -0.061 -0.017 -0.061 -0.051
(0.055) (0.046) (0.056) (0.047) (0.051)
priority group Hl 0.086** 0.103*** 0.108** 0.063* 0.086**
(0.036) (0.023) (0.044) (0.037) (0.043)
female -0.026 -0.038* -0.021 0.007 0.006
(0.028) (0.022) (0.030) (0.023) (0.024)
Ethnic_Minority -0.041 -0.042 -0.025 -0.027 -0.037
(0.043) (0.031) (0.049) (0.034) (0.037)
In(HH income per capita) -0.040 -0.047* -0.040 -0.034 -0.029
(0.029) (0.021) (0.028) (0.022) (0.021)
In(work hour) -0.017 -0.044* -0.000 -0.026 -0.010
(0.016) (0.027) (0.021) (0.017) (0.018)
can read Kinh 0.105 0.105** 0.143* 0.049 0.044
(0.074) (0.049) (0.078) (0.077) (0.080)
health No No No Yes Yes
Observations 704 704 704 698 698
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Empirical Results on Insurance Utilization

Use time/distance to central hosp and district hosp as the additional IVs

(1 2) (3) (4)
IV:Time IV:Time  IV:Distance IV:Distance
Central hospital -0.282**  -0.279** -0.282** -0.283**
(0.128) (0.127) (0.129) (0.131)
Province/City hospital 0.172 0.161 0.168 0.150
(0.139) (0.127) (0.140) (0.133)
Commune health center -0.146 -0.067 -0.150 -0.068
(0.115) (0.104) (0.113) (0.103)
poor HH HI -0.020 -0.053 -0.020 -0.055
(0.057) (0.052) (0.056) (0.051)
priority group Hl 0.106** 0.084** 0.106** 0.083**
(0.042) (0.042) (0.043) (0.042)
female -0.022 0.006 -0.022 0.007
(0.030) (0.024) (0.030) (0.024)
Ethnic_Minority -0.027 -0.038 -0.027 -0.038
(0.049) (0.037) (0.049) (0.037)
In(HH income per capita) -0.040 -0.029 -0.040 -0.029
(0.028) (0.021) (0.028) (0.021)
In(work hour) -0.001 -0.010 -0.001 -0.011
(0.020) (0.018) (0.020) (0.018)
can read Kinh 0.139* 0.042 0.139* 0.039
(0.080) (0.082) (0.081) (0.083)
health No Yes No Yes

Empirical Results on Insurance Utilization

Imperfect instrumental variables

(1 (2) (3) 4) ®)

vz VvV IV Z: outpatient IV V: outpatient est§

Central hospital -0.277**  -0.083 -0.277* -0.083 -0.277
(0.131)  (0.163) (0.131) (0.163) (0.13

Province/City hospital 0.172 -0.005 0.172 -0.005 0.17
(0.137)  (0.148) (0.137) (0.148) (0.13

Commune health center -0.069 -0.082 -0.069 -0.082 -0.06
(0.102)  (0.099) (0.102) (0.099) (0.10

Observations 698 698 698 698 698
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Empirical Results on Insurance Utilization

@ Correcting the endogenous healthcare facility choice (Column
(5)) substantially increases the magnitude of the coefficient of
central hospital and commune health center.

o |f a patient visits the central hospital, the probability of utilizing
insurance will be 31 percentage points lower than visiting the
district hospitals.

@ Durbin-Wu-Hausman tests rejects the null hypothesis that these
facility choice variables are exogenous (p-value < 0.001).

@ The low prospect of health insurance utilization at the central
hospital actually discourages people from visiting there.

@ Patient with chronic disease are more likely to utilize insurance;
patient with severe iliness are less likely to utilize the insurance,
suggesting that in the case of the severe iliness, the patients
prioritize the treatment, and insurance utilization is the second
matter. However, if the illness is very severe, in which case the
medical expenses could be huge, patients seem to try to find a
way to utilize the insurance.

@ The low insurance utilization at the central hospital is not due to
the health characteristics of the patients. Rather, once we control
the health and iliness status, the insurance utilization at the
central hospital is even lower.

Empirical Results on Insurance Utilization

Coding tips (1)

@ Use macro to reduce programming errors and complication
which often occur in revising the code.
@ Use LaTeX to automatically update the results in the manuscript.

global xvar x1 x2 X3 // "$xvar" is read as "x1 x2 x3"
global ivset zl z2 z3
global control wl w2 w3 w4 w5 i.district
* global control Scontrol wé
* global control wl w2 w3 w4 w6
global ifs "if sample"
global sumopt "cells("mean (fmt(2)) sd(fmt(2)) /x
%/ min (fmt (1)) max(fmt(1l))") tex replace label nomtitle"
global meanopt "b(%8.3f) se(%$8.3f) tex replace label wide nostar"

*%* Summary statistics

cd Soutput

est clear

estpost tabstat y $xvar $ivset S$control $ifs, s(mean sd max min) c(s)
esttab using sum_a.tex, $sumopt

est clear
eststo: mean y $xvar $ivset $control $ifs, noheader
esttab using sum _b.tex, S$meanopt
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Coding tips (2)

** Regression

global vce vce(cluster district) // Define variance estimator

global dropv xdistrict _cons

global etopt r drop(sdropv, relax) omit nobase label compress nogaps /|
x/ b(%8.3f) se(%8.3f) star(x 0.05 %% 0.01) i("district= xdistrict")

est clear
eststo: reg y $xvar Scontrol $ifs, $vce // OLS

probit y $xvar Scontrol $ifs, S$Svce // Probit
eststo: margins, dydx(x) post

eststo: ivregress 2sls y ($Sxvar = $ivset) $control $ifs, Svce // IV
esttab * using regl.tex, Setopt mtitles("OLS" "Probit" "IV")

@ Use input (for table) or include (for graph) command in LaTex

\begin{table} [htbp]
\caption{Table title here}
\centering
\footnotesize
\input{../analysis/output/regl.tex}
\label{t regl}

\end{table}

Empirical Results on Insurance Utilization

Implementing IIV in STATA: A coding example (1)

global xvar xl1 x2 x3 // define endogeneous variables
global wvar wl w2 // define control variables
global zvar zl z2 z3 // define imperfect IVs

capture program drop iiv
program iiv
qui reg S$yvar S$wvar [pweight=weight] if sample
tempvar t_S$yvar
predict double ‘t_$yvar’ if sample, resid // get residuals
local xzvar S$xvar S$zvar
drop _iiv_«
foreach x of local xzvar {
qui reg ‘x’ sSwvar [pweight=weight] if sample
predict double _iiv ‘x’ if regsample, resid // get residual

local varlabel: variable label ‘x’ // get the variable label
label variable _iiv_ ‘x’ "‘varlabel’"

qui corr ‘x’ _iiv_‘x’ if sample, covariance
scalar sigma_ ‘x’ = sqgrt(r(var_1)) // obtain sigma_x
scalar sig t_ ‘x’ = sqgrt(r(Var_2)) // obtain sigma_til x
scalar cov_‘x’_t = r(cov_12) // obtain sigma_x tilde x

-152-



Empirical Results on Insurance Utilization

Implementing IV in STATA: A coding example (2)

global endvar ""
global IIV ""
global Vv_IV ""
local j=1
foreach x of global xvar {
global endvar $endvar _iiv_‘x’
local zk : word ‘j’ of S$Szvar
global IIV $IIV _iiv_ ‘zk’
tempvar V_x‘j’
gen ‘V_x‘'j’’ = sig t_ ‘x’ % _iiv_‘zk’ - sig t ‘zk’ » _iiv ‘x’
global V_IV $V_IV ‘V_x'j’’
local ++j
}
eststo: ivregress 2sls ‘t_S$yvar’ ($endvar =$IIV) [pweight=weight] i
estat firststage, all
eststo: ivregress 2sls ‘t_S$yvar’ ($endvar =$V_IV) [pweight=wtad] if
estat firststage, all
end

The magnitude of the effect of insy

The magnitude of the effect of insurance nonuntilization

@ How important is the insurance nonutilization in terms of the
health expenditure?

@ For examining the effect of health insurance nonutilization on the
health expenditure, we use the self-reported health care
expenditure which is elicited by the question “In total, how much
did you pay for this visit?”.

@ The drawback of this question is that it is not clear if the
respondent reports the health care expenditure net of health
insurance reimbursement.

@ ltis likely that some respondents report the expenditure net of
reimbursement, and others report the gross health care
expenditure.

@ We use a second outcome variable which is obtained by
subtracting the amount of health insurance reimbursement
elicited by the question “How much were you paid by health
insurance in total at that time?”. The true value of the expenses
should be somewhere between the first outcome variable and
the second one.
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The amount of the self-reported health care expenditure for the visit at
the last iliness

count mean sd
not use HI
last iliness: pay for the visit 78 1037730.8  3735050.8
last iliness: pay for examination 81 84252.1 406606.1
last iliness: pay for medication 83 639999.9 2731860.4
last iliness: pay for incentive money for health staff 81 28888.8 176167.5
last iliness: pay for transport 82 52073.1 233920.9
last iliness: pay for other category 83 156024.0 690499.9
use HI
last iliness: pay for the visit 473 544564.5 3147995.1
last iliness: pay for examination 372 64089.8 578916.0
last iliness: pay for medication 387 217278.7 1317363.0
last iliness: pay for incentive money for health staff 385 13506.4 77600.2
last iliness: pay for transport 383 58018.1 185152.1
last iliness: pay for other category 386 237745.9 1114456.1
Total
last iliness: pay for the visit 551 614377.5 3238389.6
last iliness: pay for examination 453 67694.9 551730.2
last iliness: pay for medication 470 291929.5 1661084.3
last iliness: pay for incentive money for health staff 466 16180.1 101716.5
last iliness: pay for transport 465 56969.7 194371.7
last iliness: pay for other category 469 223283.4 1051787.0

The magnitude of the effect of insy

The amount of the self-reported health care expenditure for the visit at
the last iliness

@ While almost half of those who used insurance paid nothing for
the visit, more than a third of those who did not use insurance
paid 100,001 - 500,000 VND.

@ The ratio of those who paid more than 1 million VND for the visit
is also higher for those who did not use health insurance.

@ More than a forth of those who did not use insurance eventually
pay no more than 50,000 VND, in which case there is not so
much benefit for insurance utilization.

not use HI

3462
2692

1795
0513 0385

use HI

Density

@ 4672

1839
1395
0698 074

0465 o1
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Econometric analysis

@ The characteristics of those who used the health insurance and
those who did not are different.

@ To estimate the average treatment effect on the treated of
insurance nonutilization, we use the nearest neighbor matching
and the regression adjustment with propensity score weighting.

@ The latter is doubly robust in the sense that consistency of the
estimators only requires either the conditional mean model or the
propensity score model to be correctly specified, not both.

@ Only use the observations with 0.1 < p < 0.9.

@ Use the same set of the covariates in the insurance nonutilization
analysis.

@ These may not suffice to explain the difference between the two
groups, but it is likely that the estimates are conservative ones.

e |f there remains some unobservables which affect the expenses, a
major factor will be “selection” and “moral hazard”.

@ People do not utilize insurance because their expenses are not so
high.

@ People who use insurance will receive more healthcare service as
the costs are discounted.

The magnitude of the effect of insy

Impact of Insurance Nonutilization on Healthcare Expenditure

@ Columns (1) and (2) use the self-reported healthcare expenditure
(“In total, how much did you pay for this visit?”).

@ Columns (3) and (4) use a second outcome variable which is
obtained by subtracting the amount of health insurance
reimbursement elicited by the question “How much were you
paid by health insurance in total at that time?”.

@ The estimated effect:: around 0.9-1.1 million VND (1.5 times
higher than the average of the healthcare expenses)

Table: Health care expenses for the visit

(1) (2) (3) (4)
NNM Reg Adj PSW NNM Reg Adj PSW
HI nonutilization  843084.5*** 1084540* 974463.9*** 1181121*
(198194.2) (571180.2) (187435.4) (659005.8)
Observations 549 124 549 124
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Conclusion

Expanding the coverage of the health insurance will not be
enough. Some occurrence of insurance nonutilization.
In Vietnam, insurance nonutilization is actually an issue. The
likelihood of insurance utilization is significantly and substantially
lower at the public central hospital, which in turn discourages
people from visiting there.

@ Probably due to the lack in incentives in overcrowded public

hospitals?

The average effect of insurance nonutilization on the healthcare
expenses per visit is around 1 million VND, which is 1.5 times
larger than the average healthcare expenses per visit of our
sample.

Barriers to insurance utilization may partly explain the mixed
results of health insurance on healthcare utilization and OOP
payment across countries.

Need to improve supply side as well.
Self-targeting?? Target for those whose time costs are low.
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Kyoto Heart Study
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Valsartan Amlodipine Randomized Trial
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Effects of Valsartan on Cardiovascular Morbidity and
Mortality in High-Risk Hypertensive Patients
With New-Onset Diabetes Mellitus
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Table 1. Baseline Characteristics for Baseline Diabetes and Baseline Non-Diabetes
Baseline diabetes. Baseline nen-diabetes
All patients Valsartan Nen-ARB All patients Valsartan Non-ARB
(n=807) (n=401) (n=406) (n=2,224) (n=1,118) (n=1,108)
Age (years) 6511 6511 65+11 65:11 6511 65+11
Gender (M/F) 487/320 247/154 240/166 1.241/983 614/502 627/481
Systolic blood pressure (mmHg) 156:13 156213 156213 157415 158215 157+14
Diastolic blood pressure (mmHg) 85211 85+10 85211 89412 89211 89412
Heart rate (beats/min) 7017 69:18 71217 70+17 70217 71216
Body-mass index (kg/m?) 25+4 2524 2624 2424 2424 2424
Echocardiography
Ejection fraction (%) 6219 6219 63:9 63410 6310 63:10
Fractional shortening (%) 3847 3827 38:8 38125 37230 3819
LV mass index 17350 175:49 172152 175255 17656 17554
LDL-cholesterol (mg/dl) 118231 119:31 117232 124242 123151 125+30
HDL-cholesterol (mg/dl) 53214 54115 52:14 56116 55:15 5616
Trigriceride (mg/dl) 149296 146+103 152+86 152484 15193 153296
HbAe (%) 7215 7.2+1.7 Tix14 54218 55225 54205
Fasting plasma glucose (mg/dl) 16467 16468 16365 106220 107220 106£20 -
Serum creatinine (ma/dl) 0.9:0.4 0.8:0.3 0.9:0.5 0.8:0.3 08103 0.8+0.3
Serum sodium (mmoliL) 146213 141213 150:16 143130 143241 142+13
Serum potassium (mmol/L) 4.5:39 4.545.0 44122 44168 45293 43:22
Risk factors, n (%)
Curent smokers 155 (19%) 83 (21%) 72 (18%) 518 (23%) 258 (23%) 260 (23%) *
Diabetes mellitus 807 (100%) 401 (100%) 406 (100%) 0 (0%) 0(0%) 0 (0%)
Dyslipidemia 510 (63%) 252 (63%) 258 (64%) 1,634 (73%) 814 (73%) 820 (74%)
Obesity 341 (42%) 174 (43%) 167 (41%) 836 (38%) 419 (38%) N7 (38%)
LV hypertorophy 202 (25%) 104 (26%) 98 (24%) 601 (27%) 295 (26%) 306 (28%)
Cerebrovasoular disease 25 (3%) 13 (3%) 12 (3%) 98 (4%) 45 (4%) 53 (5%)
Coronary heart disease 212 (26%) 98 (24%) 114 (28%) 495 (22%) 257 (23%) 238 (21%)
Heart failure 47 (6%) 18 (4%) 29 (7%) 146 (7%) 66 (6%) 80 (7%)
Medication, n (%)
ccB 459 (57%) 227 (57%) 232 (57%) 1,198 (54%) 598 (54%) 600 (54%)
ACE inhibitor 228 (28%) 107 (27%) 121 (30%) 366 (16%) 182 (16%) 184 (17%)
B-blocker 154 (19%) 74 (18%) 80 (20%) 387 (17%) 190 (17%) 197 (18%)
a-blocker 31 (4%) 14 (3%) 17 (4%) 65 (3%) 31 (3%) 34 (3%)
Thiazide 23 (3%) 12 (3%) 11 (3%) 74 (3%) 40 (4%) 34 (3%)
Anti-aldosterone 19 (2%) 10 (2%) 9 (2%) 38 (2%) 21 (2%) 17 (2%)
Other diuretics 61 (8%) 26 (6%) 35 (9%) 101 (5%) 50 (4%) 51 (5%)
Statin 329 (41%) 165 (41%) 164 (40%) 665 (30%) 326 (29%) 339 (31%)
Fibrate 25 (3%) 14 (3%) 11 (3%) 40 (2%) 21(2%) 19 (2%)
Other anti-hyperlipidemic agents 23 (3%) 18 (4%) 5(1%) 51 (2%) 27 (2%) 24 (2%)
Sulfonyl urea 342 (42%) 173 (43%) 169 (42%) 0 (0%) 0(0%) 0(0%)
Other oral hyperglycemic agents 275 (34%) 137 (34%) 138 (34%) 0(0%) 01(0%) 0 (0%)
Insulin 80 (10%) 37 (9%) 43 (11%) 0(0%) 0(0%) 0 (0%)
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Cardio-Cerebrovascular Protective Effects of Valsartan in
High-Risk Hypertensive Patients With Coronary Artery Disease

(from the Kyoto Heart Study)

Jun Shiraishi, MD, PhD**, Takahisa Sawada, MD, PhD", Masahiro Koide, MD, PhD",
Hiroyuki Yamada, MD, PhD", and Hiroaki Matsubara, MD, PhD", for the Kyoto Heart Study Group

Am J Cardiol. 2012 May 1;109(9):1308-14.

Table 1

Baseline charactenstics

Mm;ENa{EDSD

Characteristies

With CAD Without CAD With v

Without CAD

All Valsartan Non-ARE P All Valsartan Non-ARB p Value
{n = W7 {n = 335) (n = 352) Yalue (n = 2.324) (n = 1,162 (n = 1162}
=9 nxzg nnz9 03001 65 =11 6 =11 6 =11 0.6964 <0.0001
1 4751232 236/119 23071 07477 1.253/1,071 625537 G28/534 0.9337 0.0001
e blood pressure (mm Hg) 156 = 14 157 =15 154 01226 15714 157 = 14 15714 0.6936 0.0959
Diagtolic blood pressure (mm Hg) B5 11 8511 85 = 07651 R~ 11 8 x 11 80 =12 01549 0.0001
Heant rate {beatsfnuin) 10+ 15 0+ 15 70 08514 70+ 1% 70+ 13 n*x17 0.1%15 049772
Body mase index (ka/em®) 24 =3 4=4 2 0.7621 25=4 3=x4 15=4 0.5037 0.0522
Waist size (cm) 86 £ 10 86+ 10 86 - 07385 8511 86+ 10 EAER | 0.5763 04057
Cardiothoracic rano (%) 516 ME6 52%6 01606 S5 518 51=5 1.6805 .8049
Electiocardiography (5 wave in lead V, 0= 11 0= 11 0 =12 0.6086 =1 il =10 =11 0.4892 0.2326
+ R wave in lead Vo mm)
FEchocardiographic ejection fraction (%) 60+ 11 60 =11 60 =11 0.8230 6dx0 [ E-) (o ] 09215 ==0.0001
Low-density hpoprotein cholesteral 113 =30 112 =30 1529 (1448 125 =42 125 = 51 125 = 31 0.8562 <0.0001
Img/dly
High-density lipoprotein cholesterol 5215 53%15 5115 01572 56+ 16 56 %15 56+ 16 0.7673 -20.0001
mg/dly
Triglycerides (mg/dl) 144 = 78 143 = 80 144 =75 08137 153 99 152 = 100 155 = 98 0.4060 =<0.0001
Hemoglobin Ale (%} 62x25 6.1x33 62x13 09310 60x 1.7 61 = 2. 5012 01237 0.0361
Fasting plasma glucose (mg/dly 12342 120 = 40 12524 0.1332 122 =47 122+ 49 121 =46 10,4399 0.5669
Serum creatinine (mg/dl} 09=03 0903 0.9 =03 0.2332 08 =03 0Ex02 0.8 =03 0.7180 0.0777
Estimated glomerular filtration rate (ml/ 64 = 20 64 = 20 63 =20 (L5389 70 = 20 0=19 0=20 0.7773 <0.0001
min/l.73 m*)
Serum sodium (mEqg/L) 217 141 £ & 143 £ 22 0.1043 144 = 33 143 = 40 145 = 110 0.5119 0.6242
Serum potassium (mEg/L) 42z 04 4204 4204 0.9832 4570 4696 43=x25 0.4293 0.4029
Current smokers 152 (21%) 76 (21%) 76 (22%) 0.9741 521 (22%) 265 (23%) 256 (22%) 0.6907 0.6433
Obesity 231 (33%) 111 (31%}) 120 (35%) 0.4715 946 (41%) 482 (41%) 464 (40%) 0.4729 0.0001
Diabetes mellitus 212 (30%) 98 (28%) 114 (32%) 0.1919 595 (26%) 303 (26%) 292 (25%) 0.6346 0.0238
Dyslipidemia 484 (68%) 236 (66%) 248 (70%) 0.2907 1.660 (71%) 830 (71%) 830 (71%) 0.9634 0.1408
Cerebrovascular disease 23 (3%) 11 (3%) 12 (3%) 0.9835 100 (4%} 47 (4%) 47 (4%) 0.6093 0.2586
Heart failure 80 (11%) 33 (9%) 47 (13%) 0.1133 113 (5%} 51 (4%) 62 (5%) 0.3348 0.0666

Am J Cardiol. 2012 May 1;109(9):1308-14.
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Cardio-cerebrovascular protective effects of valsartan in high-risk hypertensive
patients with overweight/obesity: A post-hoc analysis of the KYOTO HEART Study
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Mm;ENa{EDSD

Table 1
Baseline characteristics of the population with and without overweight/obesity at baseline
Characteristics With overweight/obesity Without overweight/obesity Comparison between
Al Valsartan Non-ARB Al Valsartan Non-ARB overweight/obesity; +/
n=1177 n=3593 n=>584 n=1854 n=924 n=930

Age {years) 64£11 64£12 64+11 6711 67x11 6810 <0.0001

Gender {men/women) 630/547 312/281 318/266 1098/756 614/504 594/516 0.0023

Systolic blood pressure (mm Hg) 156 £14 157414 156114 1571£14 158415 157114 0.1552

Diastolic blood pressure {mm Hg) 89&£11 8911 89+ 11 88412 8811 87+12 0.2680

Heart rate {beats/min) T0£17 69+18 T1+£16 7117 T1+£18 T£17 0.2063

Body mass index {kg/m*) 27£3 2743 27 +4 2343 23+3 23+3 < 00001

Overweight/obesity 1000/ 177 504/ 89 496/ 88

Waist size {em) 9249 9249 9249 8119 81+9 81+9 <0.0001

Cardiothoracic ratio (%) 52+10 5146 5245 5011 50+6 50+£6 0.2249

Electrocardiography {Sv1+RvS mm) 29412 29410 29410 31+14 32411 3£ 0.1470

Echocardiography
Ejection fraction (%) 6349 6349 63+9 63410 6310 63£10 0.5869
LDL-cholesterol {mg/dL) 125451 126 + 64 124431 121431 120431 122431 0.0079
HDL-cholesterol {mg/dL) 53414 53+£15 53+14 5616 5616 56+16 <0.0001
Triglyceride {mg/dL} 163 £105 163 +£114 163494 144 + 86 141480 147 £92 <0.0001
Hbalc (%) 61420 62425 6.14+£13 6.0+£19 6.0+23 6.0+1.2 0.1039
Fasting plasma glucose (mg/dL) 124 £49 124 £ 48 124149 120 £ 44 1214146 12043 0.1409
Serum creatinine {mg/dL) 08+03 08403 08+03 0.9+04 08+03 09+04 01178
Serum sodium {mEq/L) 143 £40 144 455 142412 143 £88 1418 146 £123 0.9038
Serum potassium {mEq/L) 43429 44+4.1 4204 45%75 46+103 44427 0.3628
Risk factor n {%)
Current smokers 210 (18%) 109 (18%) 101 (17%) 463 (25%) 232 (25%) 231 (25%) <0.0001
Diabetes mellitus 341 (29%) 174 {29%) 167 {29%) 466 (25%) 227 (25%) 239 (26%) <0.0001
Dyslipidemia 784 (67%) 390 {66%) 394 (67%) 1360 (73%) 672 (73%) 688 (74%) <0.0001
Coronary heart disease 231 (20%) 111 {19%) 120 {21%) 476 (26%) 244 (26%) 232 (25%) <0.0001
Cerebrovascular disease 33 (3%) 18 {3%) 15 {3%) 90 (5%) 40 (4%) 50 (5% 0.007 1
Heart failure 57 (5%) 22 (4%) 35 (6%) 136 (7%) 62 (7%) 74 (8%) 0.0078

Int J Cardiol. 2012 Jul 12.
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Enhanced cardio-renal protective effects of valsartan in high-risk hypertensive
patients with chronic kidney disease: A sub-analysis of KYOTO HEART Study

Katsuya Amano "2, Jun Shiraishi ®* "2, Takahisa Sawada ', Masahiro Koide *',
Hiroyuki Yamada *', Hiroaki Matsubara !

* Department of Cardiovascular Medicine, Kyoto Prefectural University Scheol of Medicine, Kawararachi-Hirokoyi, Kamigyo-ku, Kyoto 602-8566, fapan
® Department of Cardiology, Kyoto First Red Cross Hospital, Honmachi, Higashiyama-ku, Kyoto 605-0981, Japan

Int J Cardiol. 2012 Feb 13.

Table 1
Baseline characteristics of the population with and without CKD at baseline. Comparison between with/without CKD: *p<0.05; **p<0.01; **p<0.001. Comparison between valsartan/
non-ARB: Tp<0.01.

With CKD Without CKD
Valsartan Non-ARB All Valsartan Non-ARB All
n= 480 501 981 989 959 1948
Age (years) 70410 70+10 70410 63.9+11.1 63.8+10.8 638411
Gender (men/women} 273/207 276/225 549/432 563/426 561/398 1124/824
Blood pressure {mm Hg)
Systolic blood pressure 158 + 15 158 + 15 157 4+ 14 156413 156414

Diastolic blood pressure 89+11"
Heart rate (beats/min) aECKDg¥ T0+17

Body mass index (kg/m*) 2464+ 3.8

Cardiothoracic ratio (%) 5044£51%
Electrocardiogram

Svl+Rvs 303+104
Echocardiography

Ejection fraction (%) 63+9
HbAlc{%) . 78-'__ 16 6.041.3°
LDL-cholesterol (mg/dL) 123+£32 123431 123431 122+£53 123 +31 122443
HDL-cholesterol (mg/dL) 54+15 54+16 5416 56+15 5! 55+15
Triglyceride (mg/dL) 151+82 152+ 86 152 484 149+ 102 154 +97 151+99
Fasting plasma glucose (mg/dL) 124+49 122 +44 123447 121+45 122+ 46 + 46
Serum creatinine (mg/dL) 08+02 09+03 09+03 0.8+0.2 08+02 0.84£02"
eGFR 4849 48 £ 10 4849 78415 79416 7816
Sodium (Eq/L) 144+ 16 142+ 14 143+14 1416 146+ 11 14448
Potassium (Eq/L) 43+04 43+1.0 43408 46+1.0 43+25 45+0.8
Risk factor

Obesity 189 (39%) 179 (36%) 368 (38%) 382 (39%) 384 (40%) 766 (39%)

Dyslipidemia 349 {73%) 378 (75%) 727 (74%) 687 (69%) 669 (70%) 1356 (70%)

Diabetes 124 (26%) 148 (30%) 272 (28%) 260 (26%) 241 (25%) 501 (26%)

Current smoking 87 (18%) 87 (17%) 174 [18%) 244 (25%) 232 (24%) 476 (24%)°

Coronary artery disease 143 {30%) 152 {30%) 295 (30%) 200 (20%) 182 (19%) 382 (20%)*

Cerebrovascular disease 19 (4%) 26 (5%) 45 (5%) 39 (4%) 37 (4%) 76 (4%)

Congestive heart failure 35 (7%) 67 (13%)f 102 (10%) 45 (5%) 36 (4%) 81 (4%)***
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Baseline diabetes Baseline non-diabetes
All patients Valsartan Non-ARB All patients Valsartan Non-ARB
(n=807) {(n=401) {n=406) (n=2,224) (n=1,116) {n=1,108)
Serum sodium (mmol/L) 14613 141£13 150+16 14330 14341 14213
Serum potassium (mmol/L) 45139 45250 44122 4.4+6.8 4.5+9.3 4.3+2.2

2ARDEHN. ¥, SONcDEFAZBEHNENE Nl CircJ. 2012 Sep 12.
n2MD BT T -EEIT, F%Fpl, p2. SD%ol, 02&F
b, CDEE,
NXUL=nlxpul+n2xpu2
MY D, 51T, p pl, BB LZTEHELIESE,
nxoZ = nlxol2+n2xo02?
MREYILD,
SE ) DR EE ~ Baseline diabetesEEDNaT
146 x 807 =117822
141 x 401 + 150 x 406 = 117441

SDM & EE ~Baseline non-diabetes MK T
2224 x6.8x 6.8 =102837.76
1116 x9.3x9.3+1108x2.2x2.2=101885.56

FIOFILERX

@ Furopean Hteirt journal s Table | Baseline characteristics
conoreay  doi0.1093/eurheartj/ehp363 ESC HOT LINE
Valsartan, MNon-ARB,
n=1517 n= 1514
Effects of valsartan on morbidity and mortality in | pontee g
uncontrolled hypertensive patients with high Men/women 861/656 (57/43%)  867/647 (57/43%)
. o Current smoker 341 (22%) 332 (22%)
cardiovascular risks: KYOTO HEART Study Obesity BMI 25 593 (39%) 584 (39%)
Takahisa Sawada ', Hiroyuki Yamada', Bjérn Dahl6f?, and Hiroaki Matsubara’, Cdranary-artery.diseasa 335 (3%) “? (23R)
for the KYOTO HEART Study Group Cerebrovascular disease 58 (4%) 65 (4%)
. . Heart failure 84 (6%) 109 (7%)
Department of Cardiovascular Medicine, Kyoto Prefectural Uriversity School of Medicine, Kajicho 465, Kamigyoku, Kyoto 602-8566, Japan: and “Department of Medicie,
Sahigrenska University Hospitall Ostra, Goteborg, Sweden Diabetes 401 (26%) 406 (27%)
Receved ¢ Aupust 2008; aaspied 13 At 2000 Dyslipidaemia 1065 (70%) 1079 (71%)
LVH by electrocardiogram 122 (8%) 129 (95%)
Systalic blood pressure 157 (14) 157 (14)
(mmHg)
Eur Heart J. 2009 Oct;30(20):2461-9. doi: 10.1093 Ol peodprosmrs  88(19) 1)
Heart rate {b.p.m.) 70 (18) 70 (16}
EF (%) 63 (10) 63 (%)
HOL cholesterol (mg/dl) 55 (15) 55 (15)
LDL cholesterol (mg/dL) 121 (31) 123 (31)
Triglyceride (mgl/dL) 147 (83) 150 (84)
Fasting plasma glucose 121 (43) 121 (43)
(mg/dL)
HbAte (%) 61(23) 60 (1.3)
Serum creatinine (mg/dL) 0.87 (0.35) 0.84 (0.38)
Sodium (mEg/L) 142 (2.7) 142 (25)
Portassium (mEg/L) 452.2) 4.3 (22)
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Prediction model for 3-Year Rupture Risk of Unruptured
Cerebral Aneurysm in Japanese Patients. (ann Neurol 2015;77:1050-1059)
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Prediction Model for 3-Year Rupture
Risk of Unruptured Cerebral Aneurysms
in Japanese Patients
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Y=a+B X +B,X,+...+BX

OO ATy TG HT
log{(p/1-p)} = a+ B X;+BX,+ ... + BX

Coxtb B/ N — R ElIF 7 4
log{h(t)/hy(t)} = BiXy+ BoXy + .+ BiX

Centor criteria (ZEFRETIV)
(Centor 1981)
tonsillar exudates

swollen tender anterior cervical nodes
lack of a cough

. o]
fever history (2101 F) Table 3. Predictive Model for Positive Culture
Number of Probability of
Variables Present Positive Culture
4 55.7%
3 30.1-34.1%
2 14.1-16.6%
1 6.0-6.9%
0 2.5%
x
=g and x=a+5,(p)+ee +b,0), or

X = —2.69+1.04(exudtons) + 1.00(swolacn)— 0.95(cough) + 0.89 (fevhist).
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Transparent Reporting of a multivariable prediction
model for Individual Prognosis Or Diagnosis (TRIPOD)
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TRIPOD Checklist: Prediction Model Development and Validation

em Checklist ftem

Section/Topic
Title and abstract
Title 1 oV Identfy the study as developing an:horva]danng a muitivariable prediction moded, the
x target population, and the cutcome to be predicted.

Abstract 2 DV Provide a summiary of objectives, study design, setting, participants, sample size,
- predictors, outcome, stafisbical analysis. results, and conclusions.

Explain the medical context -|r|d\n:||ng wheli\e( diagnostic or prognostic) and rationale

Background la 33 feu;mn n'Eu:Iedl or le prediction model, incuding references fo
and pigecies b o Specify the objectives, incleding whether the study describes the development or
. validation of the model or both.
Methods
4a DV Describe the study design or source of data (e.g., randomized trial, cohort, or registry
s aFdata . data), for the pmient and data sets, if
e wo | O | SPechy the key study dates, ncluding start of acorual. end of acerual; and, T apphicabi,
= end of follow-up ..
53 DV Specify key elements of the shedy setfing (e.g., primary care, secondary care, general
. [populdation] incheding number and location of centres.
* ’ S | DV [ Describe eligibility criteria for partcipant
5c DV | Give details of fr received, if relevant
Ba DV Clearly define the outcome that is predicted by the prediction model, including how and
Outeome Z when assessed.
@ | O:V [ Report any actions o biind assessment of the outcome to be predicted.

D Clearly define all predictors used in developing or validating the multivariable prediction

=
w

Predi . maodel. including how and when they were measured.
! Report any actions to biind assessment of predictors for the cutcome and other

To | OV jolors.
Sa size a DV | Explain how the study size was arrived at.
il Descﬂbehuwms data were handled (e.g., complete-case analysis, single
Mesing data 9 Pl . rrawli 5"@ son) with details c;"an . utation meﬂa:{is.
103 D Desnnbe hrm ErEdlD‘lDrS were handled in the analyses.
106 o Specify type of model, all medel-building p o B ing any predictor sel
Statistical and methed for intemal validation.
analysis 10c v For validation, describe how the predictions were caleulabed.
methods ’ Specify all measures used to assess model performance and, if relevant, to compare
ol e multiple models.
10e v Describe any model updating (e g.. recalibration arising from the validation, if done.
Risk groups 11 DV | Provide details on how risk groups were created. if done.

Drevelopment 2 v For validation, identfy any differences from the development data in setting, eligibility
vs. validation criteria, outcome, and predictors.

Results

Describe the flow of participants through the study, incheding the number of participants
13a | DV | with and without the outcome and. if applicable, a summary of the follow-up tme_ A
diagram may be helpful.

Describe the characteristics of the participants (basic demographics, clinical features,
available predictors), including the number of parficipants with missing data for
predictors and outcome.

Participants 136 | ov

Fior validation, show a ison with the devel data of the da ion of
nt variables ics, ictors and outeomel.

13c

14a Specify the number of parficipants and outcome events in each analysis.

g‘:dﬂ nt 14 If done, repon the unadjsted association between each candidate predictor and

Pi'esent me full predickion mode! to allow predictions for ndividuals (i.e., al regression
and model intercept or baseline survival at a given time pnlnt)

olo|lo @O <

156

Explain how to the use the prediction model.

fEMT G
1. £EFESHERWEETILOER

(Development)

2. ETILDZ U EDEEE
(Validation)

3. ETILDIRTF
(Presentation)
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T F IE
1. EFSWZERAWEETILO/ER

(Development)

ETILERAT—5

e UCAS (Unruptrued Cerebral Aneurysm Study) Japan
[C&AaATR—Fk

- REHRBIKEZIERI7+O0—93 470K

o KR TIX6606ENARE DT —2%EH

Survival-time data
(BRI DOFIBER T HABHY . :THHYUH
T IOMNLREETEND)
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,

File Edit View Data Tools

== T [

dataid[1] ‘UADZ?SD
[_@_J: dataid size dau sex =ah zmoking age oo day censarbyrx htn loc
2 1 E 0 0 0 0 84 0 1080 1 0 1o
Tg— 2 UAI37E3 3 0 0 0 1 15 0 8 1 0 Ic
7 s UAD5TS5 3 0 0 0 1 54 0 204 0 0 G4
4 407982 3 0 0 0 1 53 0 83 1 0 04
| 5 U0 1605 3 0 0 0 1 61 0 a6 1 0 04
g UAI7954 5 0 0 0 0 69 0 183 0 0 IC4
7 UADE482 4 0 0 0 0 18 0 878 0 0 ICh
8 UAD29 16 5 0 0 0 0 65 0 47 1 0 ICh
3 UAN7NZ2 5 0 0 0 1 50 0 36 0 IC
10 U1 4333 4 0 0 0 0 2 0 1086 0 0 Ic
1 U430 12 3 0 0 0 0 58 0 1039 0 0 G4
12 UA02343 4 0 0 0 0 53 0 5§17 0 0 04
13 UADD305 3 0 0 0 0 19 0 1085 0 0 04
14 UADG187 3 0 0 1 0 56 0 1152 0 0 IC4
15 UAD 4386 4 0 0 0 0 2 0 1096 0 0 ICh
| 18 UADG4T4 4 0 0 0 1 13 0 20 1 0 ICh
17 UAD3785 4 0 0 0 1 15 0 14 0 0 IC
18 UADTTES 5 0 0 0 1 37 0 §7 1 0 IC4
19 UAIT184 3 0 0 0 0 50 0 1100 0 0 G4
20 UAI5235 3 0 0 0 0 3 0 1098 0 0 04
2 UADG158 3 0 0 0 1 57 0 27 1 0 04
2 U0 4940 4 0 0 0 0 50 0 18 1 0 IC4
| 23 UADES 12 5 0 0 0 0 &0 0 1029 0 0 ICh
| 24 UADE 158 3 0 0 0 1 57 0 1 0 0 IC
25 UABA1T1 § 0 0 0 1 54 0 35 1 0 Ic
26 UADSTOS 3 0 0 0 1 B4 0 116 0 0 IC4
27 UAIG362 § 0 0 0 0 35 0 22 1 0 G4
28 UA04130 4 0 0 0 0 67 0 157 0 0 04
13
lare d b ival-time d
Declare data to be survival-time data
f .
stset day ,failure(oc) scale(365.25)
FEHEHN
day.. g% H
oc.. 7 IhAL
=1: E Al
OC=1: INZ=R
oc=0: T4V
CRE. RAEUSMNZELDHET
/B 750 =< ~ ~
B f: JAR—7w7
14
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FAlAF

EE%‘G)E'I!E EJHIT&#E@%‘EE

Age (years old) Size (mm)
* Sex (male/female) e Location
* Smoking (yes/no) (ACA, ACOM, MCA, ICA,
 Hypertension (yes/no) IC-PCOM, BA, VA)
* Diabetes (yes/no) * Daughter sac* (yes/no)
* History of SAH (yes/no) (*Irregular protrusion of

aneurysm wall)
* Number of aneurysms (yes/no)

15

CoxEb /N —FElgIZ&LS
Risk estimate Mt & =

Risk estimate =1 — S(t)e"P(BX)

S(t) = Baseline survivor function
when all covariates are zero
B = Regression coefficients
X = Individual values of the risk factors

XKBXIERTRIL BX=B X, + B X, + ... + B.X.

(Sullivan 2004; lasonos 2008) .
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=T IILDVERFIE

1. RANE~ND R (41  IEEI temo
2. FRIEFDCoding (k%) ] ttem 102
- EREHOHATINELGE
3. FRIEFDEIR L] ttem 10b
4. BRI TRZEETE L) item 10b
5. [BlIFE57 T DRTIR DFER (4)
— Schoenfeld residuals, log-log plotZ&&

6. S(t)ZxETE

// Stepwise selection
Xi: sw stcox age70 sex htn dm smoking sah Isize/*
*/ (i.loc) dau num ,pr(0.2) nohr

_t Coef. Std. Err. z P>|z] [95% Conf. Intervall]
age’l0 . 2536673 . 200245 1.27 0.205 -. 1388056 . 6461403
Isize 1.988876 | . 1642172 12. 11 0.000 1.667016 2.310736

sex . 4205425 | . 2296954 1.83 0.067 -. 0296522 . 8707372
htn . 2553019 | .1986919 1.28 0.199 —-. 1341271 . 644731
loc

1 1.447078 | . 4444233 3.26 0.001 . 5760246 2.318132

2 .8709635 | .4329189 2.01 0.044 . 0224581 1.719469

3 1.447933 | . 4225284 3.43 0.001 .6197922 2.276073

4 1.225519 | . 4614973 2.66 0.008 .321001 2.130037

5 . 3758657 . 80445717 0.47 0.640 -1.200842 1.952574

6 . 5502358 . 8063582 0.68 0.495 -1.030197 2.130669

dau . 3947133 .212769 1.86 0.064 -.0223062 .8117329
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// Calculate baseline survivor function S(t)
stcox age70 Isize sex htn i.loc dau

predict bs ,basesurv [ samzsonszo

baseline survivor functionZst &

sort _t

File Edit View Data Tools

=2 TN A

var37[4661]
e st d [ ks | ~ |Variables "
g 4859 1 0 28978460 CHH8YE1E A, Filter variables here
| 4860 i 0 ?2.9979486  .9987615 ey -
71 4661 i 0 2.8979486  .9987615
4562 i 0 2.8978466  .9987615
4663 i 0 2.9979486  .9987615 _t=30) t%o)
4564 i 0 2.9979486  .9987615 . . .
4685 | 0 _7.9979486  .0987615 basehne survivor functlon
6B i 0 | 2.0970488 | .9987815 |
4667 i 0 | 3.0006845 | 9987615 5(3) = 09987615
4668 i 0 3.0006845  .9987615
4669 i 0 3.0006845 .9987615 :
AR ! N A.NNRR4E  LAARTRIR |Propert|e5 l;ll
19

// Display baseline survivor function (optional)
stcox age70 Isize sex htn i.loc dau

predict bs, basesurv

SOI‘t t local ... 77D€E§
- N..T—2ADOYUTILE
local N=_N var[n] ... Z#HvarOnBB DT —4

forvaluesi=1/"N"{
if _t[hi']<=3{
local b3=bs['i']
}
}

di "Baseline survival at 3yrs =""b3'

20
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L K1) )] item 15a

ERELTE=FRIETIL

3-year rupture risk estimate = 1 — S(3)exp(Bx)

=1-0.9987615 " exp
(0.254% X gen70 + 0.421% X, + 0.255% X, ertension

+ 1.989%X,50) + 0-871%Xypca + 1.A47* X0,
+ 1.448*X, oeon + 1.226% X5, + 0.376% X,

+0.550%Xca + 0.395* X5, gter sac)

fEtTFIR

2. ETILDOZRLHEDIREE
(Validation)
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Item10d
Validation D2 $E(1)

Internal validation

« ETILIERICERLE-T—4%%.
ETILNEDLSWIEFEIZF BT HH

External validation

s ETILERIZERLIE=OEIEBIDONET—53%.
ETILNEDLSWNIEFEIZF AT HH

LEifd & 0])] Item 10d

Validation D FE$E(2)

Discrimination
 Harrell’s C index (Harrell 1982)

Calibration

e Calibration plot

Calibration is preferably reported graphically with

predicted outcome probabilities (on the x-axis) plotted against
observed outcome frequencies (on the y-axis).

This plot is commonly done by tenths of the predicted risk.

(TRIPOD)
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TR'PODRIE R

// Discrimination (Harrell’s C index) on derivation data
stcox age70 Isize sex htni.loc dau
estat concordance

. estat concordance
failure _d: oc
analysis time _t: day/365.25
id:  dummyid

Harrell’ s G concordance statistic

Number of subjects (N) = 6606
Number of comparison pairs (P) = 383220
Number of orderings as expected (E) = 311958
Number of tied predictions (T) = 795
Harrell's C = (E + T/2) / P = . 8151

Somers’ D = . 6302

Lt g} item 16

// Confidence interval of C index by bootstrapping

stcox age70 Isize sex htni.loc dau
estimate store A

program define b_ci, rclass )

estimate restore A r(harrellc) IZ#ERZIR T
estat concordance > O<URDb ciEVERE
return scalar harrellc=r(C)

end _J

bs c_index=r(harrellc), reps(100): b_ci
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TR'PODRIE R

// Discrimination (Harrell’s C index) on external data
stcox sex htn age70 Isize i.loc dau

UCASEIS B 51661 ENRE D

use dtext ,clear survival-time data

estimate esample:
estat concordance

27

// Draw calibration plot - 1
stcox age70 Isize sex htni.loc dau

xbA T a ..

prediCt Ip ,Xb linear prediction (BXIZAE &) &5t EHE

xtile ptile=lp ,ng(10)
tabstat Ip ,by(ptile) stat(mean) save

saveA g

T ISHERZERTT

28
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. tabstat Ip ,by(ptile) save . return list

Summary for variables: Ip .
by categories of: ptile (10 quantiles of Ip) macros- r (namel0) :© “10”
: r (name9) : “9”
ptile mean r (name8) - "8
1 . 6373263 r (name7) @ “7”
2 1.280797 r (name6) : “6”
3 1. 622222 r (nameb5) : “5”
4 1.921806 r (named) : "4~
5 2.213566 r (nameS) 73"
6 | 2.507699 r(name2) : "2”
i 2.828371 r (namel) : “1”
8 3.214074
9 3.691053 . .
matrices:
10 4. 677921 r(Stat10) @ 1 x 1
Total | 2.451787 r(Stat9) @ 1 x 1
r(Stat8) : 1 x 1
r(Stat7) @ 1 x 1
r(Stat6) : 1 x 1
r(Statb) : 1 x 1
r(Stat4d) : 1 x 1
r(Stat3) @ 1 x 1
r(Stat2) : 1 x 1
r(Stat1) : 1 x 1
r (StatTotal) : 1 x 1

// Draw calibration plot - 2

matrix define r=/*
*/r(Stat1)¥r(Stat2)¥r(Stat3)¥r(Stat4)¥r(Stat5)¥/*
*/r(Stat6)¥r(Stat7)¥r(Stat8)¥r(Stat9)¥r(Stat10)

. mat list r
r[10, 1]
Ip
mean .63732627
tabstatDFE R % mean  1.280797
4= - mean 1.6222221
THUrCFE EHT= mean 1.9218062

mean 2.2135661
mean 2.5076993
mean  2.828371
mean 3.2140737
mean 3.6910528
mean 4.677921
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// Draw calibration plot - 3
sts list ,at (0 3) by(ptile) saving(“stslist" ,replace)

> -
] Data Editer (Browse) - [stslist]

 mam ® W e

StSI |St . dta File Edit View Data Tools
1)) ':F' E’ Ha® HE TE
ward[1]
&: ptile t ime bezin fail survivor std_err Ib ub
é” 1 1 0 0 0 1 e
% 2 1 3 293 0 1 .
R 2 0 0 0 1 . .
| 4 2 3 2m 3 .9920846  .004ER15 9743302 .997516
. 5 3 0 0 0 1 . . .
B 3 3 210 4 .9895549  .00535B9 971591 .99B1849
7 4 0 0 0 1 . . .
] 4 3 196 2 L99480156 0039496 L 9¥T4E07  L998T716E
k] 5 ] ] ] 1 . . .
10 5 3 186 4 9880038 .00BE16Z  .AF01982  L9353671
11 E ] ] ] 1 . . .
12 E 3 177 1 JAB2E032 0 L0112982 L3326877 0 LATaRNIY
I 13 7 0 0 0 1 . . .
14 7 3 bl 7 .9839086  L00B2E73  .9BBEE02 L9a26812

// Draw calibration plot - 4

use stslist, clear
keep if time==3

gen km=(1-survivor)*100
gen km_u=(1-Ib)*100
gen km_I=(1-ub)*100 |

svmat r

- ——
] Data Editor (Browse) - [stslist] l - e s -

File Edit View Data Tools
== TENA = A
varl4[1] |
&: time Lem bem_u bem_| ri
g 1 3 .0080705  .0012704 0201228 .B373263 |:
% 2 3 ] . 1.280797
|“ | 3 3 .0087213 0027935 L027058  1.622222
4 3 .0111343 0045335 Rikra 1.921808
I 5 3 .0150347 (0061239 .036EE33  2.213B66
] 3 J012BEY3 0047217 .0337BB1  2.BO7EHY
7 3 .0178415 (0076721 0403668 2.828371
g 3 .0308887 017101 0544158 3.214074
9 3 .0261287 0122144 0554428 3.B91053
I 10 3 .1620487 (1249366 2088018 4.8778N

replace r1=(1-0.9987615"exp(r1))*100

/™

1-5(3) exp(BX)
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TRAPODERILE

// Draw calibration plot - 5
twoway scatter kmrl || rcap km_u km_|rl

w |
N

o
N

15

10

oﬂn'i/

T T T T T T
0 5 10 15 20 25
Predicted Risk of Rupture (%)

fEtTFIR

3. ETILDRT
(Presentation)
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=T )L DRI

o AOAT7RIZKDIRETR

« FPHIRFDORFZREuZ2ELTHHIER AL,
BHBELLE-BLDEROTELT:,

« EHREDRAOATDEFEHEZ &IZ, 3FEMD
WA ETDEERRBZEL,

// Scoring - 1
stcox age70 Isize sex htn i.loc dau

matrix scoring = e(b) BUR ST 5 LBRMA
B 1T5lle(b)#a =2
(EHEHFI%)

. mat list e(b)

e(b) [1,12]

0Ob. 1. 2.
age/0 Isize sex htn loc loc loc
yl .25366733 1.9888762 .42054254 25530192 0 1.4470783 .87096352
3. 4. 5. 6.
loc loc loc loc dau

yl 1.4479326 1.225519 .37586566 .5502358 .39471332
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// Scoring - 2

local N=colsof(scoring)

forvalues i=1/"N*{
matrix scoring[1,i']=round(scoring[1, i']*2)
}

matrix list scoring

. mat list scoring

scoringl[1, 12]

0Ob. 1. 2. 3. 4, 5. 6.
age70 Isize sex htn loc loc loc loc loc loc loc dau
y1 1 4 1 1 0 3 2 3 2 1 1 1

AA7 % (1)

<70 0 3<size<7 0
Age (years)

70< 1 7<size<10 2

Size (mm)
Male 0 10<size<20 5

Sex
Female 1 20<size 8
Hyper- NO 0 ICA 0
tension Yes 1 ACA or VA 1
Location  \jca or BA 2
ACOM or IC- 3
PCOM

Daughter No 0
sac Yes 1

-195-



// Scoring - 3
predict Ip, xb
predict se, stdp

matrix score sumofscore = scoring

tabstat Ip se, by(sumofscore) stat(mean)

39
istics User Window Help
i3 2100 oo .
. tabstat 1lp se, by(sumofscore) stat(mean) Pl el @ DB ' \/\ Z I\

Summary statistics: mean

P categeries Ty sumetseere _

sumofscore 1p se File Edit View Data Tools
o | .5020228 .ea14ses =" NI ._'1||i}|?;
1 .9298573 .2842953 varl[l] 0
2 1.396905 .4548651
3 | 1.868829 .5096@87 e warl war? wvar3
4 2.295249 525123 ol
. 5 = il ! [ 0] .502023  .041451
6 | 3.316179 .5390084 z 2 1 .929857  .254295
7 | 3.815317 .5482162 " ] ) 1.3969 454865
a8 4.893737 .561
o aasross ssd | Copy 4 3 1.86603  .509609
| copy Table | ] 4 2.33575  .525123
Total | 2.451787 .4 Copy Table as HTML B 5 2.8004  .53812
Copy as Picture 7 B 3.31618  .533008
. _ Select Al CtrisA B 7 3.81532 540218
end of do-file ] 8 4.08374  .BE1NY
Clear Results
1 9 4.83783 LhEE1TE
Preferences...
|Command Font...
Print...

X FE =L calibration plot DD E3IZ1THZEBLNIL T R TDo-file N TEHET S

40
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// Scoring - 4

rename varl score

genp3 =(1-.9987615"exp(var2))*100

gen p3_| =(1-.9987615"exp(var2-1.96*var3))*100
gen p3_u =(1-.9987615"exp(var2+1.96*var3))*100
list score p3 p3 I p3_u

. list score p3 p3_I p3_u

score p3 p3_1 p3_u
1. 0 .229037 .204837 .257491
2. 1 .354509 .211225 .662501
3. 2 .565161 . 242564 1.5114
4. 3 .908331 .356699  2.43908
5. 4 1.37825 .514084 3.7597
6. 5 2.26438 . 81713  6.28478
1. 6 3.6577 1.32714 10.0528
8. 1 5.7446  2.07445 15.7513
9. 8 7.59688 2.67429  20.8169
10. 9 17.2446 6.39048 39.9153

A7 (2)

Risk of rupture in 3 years (%)

Sum of scores
[95% CI]

0.2 [0.2-0.3]
0.4 [0.2-0.7]
0.6 [0.2-1.5]
0.9 [0.2-2.4]
1.4 [0.5-3.8]
2.3[0.8-6.3]
3.7 [1.3-10]
5.7 [2.1-16]
7.6 [2.7-21]
17 [6.4-40]

0 I NO N [W|IN|FL|[O

Xo)
IN
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TRIPOD Checklist: Prediction Model Development and Validation

Section/Topic Item Checklist item
Title and abstract

e L ity e tuy as developng andlor valcaing a muvariablepredicion model e

target population, and the outcome to be pre

Provide a summary of objectives, study de: s\gn semng pariciparts, sample size
Abstract ‘ 2 ‘ oV ‘ predictors, outcome, e analysis. results, and conclusio

‘Explain the medical context (including whether diagnostic or prognostic) and rationale
Background 3a for developing or validating the multivariable prediction model, including references to

existing models.
Specify the objectives, including whether the study describes the development o

and objectives

o | OV | Jalidation of the model or both.
Wethods

42 | D | Desciibe the study design or source of data (e.g. randomized tial, conor, of registry

"V | data), separately for the and validation data sets, if applicabe.
Source of data

a | o | Speciy the key study dates, including start of accrual; end of accrual: and, f appicable.
V| end of follow-up.

o | Do | Specit key elements of the study seting (e.g. primary care, secondary care, general

population) including number and location of centres.
5b DV Describe eligibility criteria for particij
5¢ DV Give details of treatments received, if relevant.

6a | D | Clearly define the outcome that s predicted by the prediction model, including how and
Outcome N when assessed.

0| DV | Report any actions to biind assessment of the outcome to be predicied.

Clearly define all predictors used in developing or validating the multivariable prediction

Participants

Predictors 7a | DV | model, including how and when they were measured.
75 | D | Reportany actions o biind assessment of predictors or e outcorne and ofher
V| predictors.
Sample size 8 | DV | Explain how the study size was arived at
/| Describe how missing data were handled (e.g.. complete-case analysis, single
Missing data ® | BV | imputation, multiple imputation) with details of any imputation method.
0a | D | Describe how predictors were handled n the analyses.
1ob | o | Specily type of model, all model-buiding procedures (including any predicior selection).
Statistical and method for internal validation.
analysis 10¢ | V| For validation. describe how the predictions were calculated
methods o Specify all measures used to assess model performance and, f relevant, to compare
multiple models.
106 | V| Describe any model updating (e.d.. arising from the validation, i done
Risk groups 11 | DV | Provide details on how risk groups were created. if done.
Development |y, | , | For validation,identiy any difierences from the development data in seting, elgibilty
vs. validation criteria, outcome, and predicors
Results
Describe the flow of participants through the study, including the number of participants
13a | DV | with and without the outcome and, if applicable, a summary of the follow-up time. A
diagram may be helpful.
Paricipants Describe the characteristics of the paricipants (basic demographics, cinical features,
13b | DV | available predictors), including the number of participants with missing data for
predictors and outcome.
130 | v | For validation, show a comparison vih the development data of e distribution of
important variables predictors and outcome).
odel 14a | D | Specify the number of participants and outcome events in each analyss,
Geveopment | 14 | o | 1done. fepotthe unadusted associaton between each candidte predicior and
oel Tsa | o | Present the full prediciion model o allow predictions for indwiduals (. al regression
coefficients, and model intercept or baseline survival at a given time poin).
15b | D | Explain how to the use the prediction model.
Wiodel

16 | DV | Report performance measures (with Cls) for the prediction model.

Model-updating | 17 | v | 1 9one. report the results rom any model updating (i, modef specificaion, model

Discussion
Limitations 18 | Dy | Discuss any iimitations of the study (such as nonrepresentative sample, few events per
predictor, missing data)
For validation, discuss the results with reference to performance in the development
19a v
data, and any other validation data.
10b Give an overall interpretation of the results, considering objectives, limitations, results
from similar studies, and other relevant evidence.
Implications 20 Discuss the potential clinical use of the model and implications for future research.
Supplementary [, Provide information about the avauammy of supplementary resources, such as study
information protocol, Web calculator, and data
Funding [ 22 | D,V | Give the source of funding and the m\e of the funders for the present stud [

“Items relevant only to the development of a prediction model are denoted by D, items relating solely to a validation of a prediction model are
denoted by V, and items relating to both are denoted D;V. We recommend using the TRIPOD Checklist in conjunction with the TRIPOD
Explanation and Elaboration document.

-198-




AMKRZDEFLHERUV S MK HE
ERERBE RIS Stata D F| AWK

AWM KRZF (BEF) [SHITS Stata

« WNMRZFEIZEITSH EFEHEFTO Stata DFIH
>3 A D Users

> 5By

- ERERSER . BIERIATT L Stata
>EERRER. BIREZICBITAHEROBES
>EEERBIZR TO) Stata D E G

s BETENRART A2  DEEFBOHTE

- S EFERMMBITICHITIDEERNBDHETE

c BERARICETEILEFERN D HETE
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N K (EFSEF) TO Stata DFIFE

e 3ANM users (IFEL)
> BRFEF
FHEZEDE
>ERAFEYC
B al et SN =-H DR FE 42—
>EXKET
MAAN AT A=AVt

e Stata Z{F-RXIF10ERTEE 101 AL E

ARFEF(FHLESR)
DFALTLNSEDE
> ) LESE

2)ERALTCL SRR FiE
» logistic regression
» meta-analysis

» ROC analysis etc.

3)Stata Z{FH>TELV=EEX
XA ZSTATAZ{FE>1=M HY. Kiyohara C, Shirakawa T, Otsu A,
Fukuda S, Hopkin JM. Genetic polymorphisms and lung cancer
susceptibility: a review. Lung Cancer, 37: 241-256, 2002.
Stata Ver7 TY o, LAK I DESTATATY
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Department of Health and Human Services

Centers for Disease Control and Prevention

Human Genome Epidemiology Network (HuGENet™)

T A hEEFHEE 42— (Centers for Disease Control and Prevention, CDC) I&. &7/ Ls
EFMEDEEDT-0HIZHUGE reviewDEEZXEFAFIZIKFELTLVS,

Kiyohara C, et al., Genet Med 2005; 7: 463-478.

Kiyohara C, et al., Epidemiol 2006; 17: 89-99. \ AL UGE Reviews

5 ) LEZFHEENRILATIOIZIE., HUGENet™IZ LYIRHEN B1FER (HUGE ReviewsZi &)
#EFIERTAIVLENDHD

FAESTATAZ EAL TLVET !
BR(FHESR)

A

Wi
%’g ILCCO Project

T DNABELHREEARIEICREH DB IEFEMMNAIRY:
T— LS HT (NCIRO3 grant (CA 119704) ) (Efl=8,454 . xt#8=9,344)

R

Bz FEE major/major major/minor minor/minor

APEX1 Asp148Glu 1.0 (F#) 0.89(0.81-0.99) 0.91(0.78 - 1.06)
0GG1 Ser326Cys 1.0 (B#) 0.94 (0.84 - 1.07) 1.34 (1.01 - 1.79)
XRCC3 Thr241Met 1.0 (E#) 0.89 (0.79 - 0.99) 0.84 (0.71 - 1.00)
ERCC2 Lys751Gln 1.0 (E %) 0.99 (0.89 - 1.10) 1.19 (1.02 - 1.39)
TP53 Arg72Pro 1.0 (F#) 1.14 (1.00 - 1.29) 1.20 (1.02 - 1.42)

Hung RJ, Kiyohara C, et al. Cancer Epidemiol Biomarkers Prev 2008; 17: 3081-3089.

18(M DNABIEBIEEIZF D55 LEC5 DEEFZRAMMNA R LEE
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Graduate education and
research training program in

DECISION SCIENCE

1) FIALTWASRE
EXREZE. HtSEF(DNREESF).
EER-EEET Qwﬁﬂﬁ@&%(iﬂ%\ﬂ%tﬁﬁ)

2)EALTLWSIRET AT F &

FIRTE . tFRTE . Wilcoxon|[EGIFIFRTE . RT7HRTE . Wilcoxonfi&
{TIERLFIFRTE . B #T. DB HT.
AL (ET7YY . RET7IUHBE®REGE) .
NAZERE., Tavv—DIEFEHERE.
BOEIFAIT. U LNBRETILIZKDERAE. intrinsic
estimatorz FALN=APCET )L (EEIGEHDHT) «
AR T4y BIRSHT. —MRALIERETIL.
TILFLANILDHT

SEAREY T GRETRSEEA—) <>

Graduate education and
research training program in

DECISION SCIENCE

for a sustainable society
TMARFRBHEXRZRTIOIS L

3)Stata ZFESTENRXDYRANGEZE 10 F41)

Nishikitani M, Nakao M, Karita K, Nomura K, Yano E. Influence of overtime work, sleep duration,
and percelved job characterlstlcs on the phyS|caI and mental status of software engineers. Ind
Health 43:623-629, 2005.

* Nishikitani M, Yano E. Differences in the lethality of occupational accidents in OECD countries.
Safety Sci 46: 1078-1090, 2008.

* Nishikitani M, Inoue S, Yano E. Competition or complement: relationship between judo
therapists and physicians for elderly patients with musculoskeletal disease Environ Health Prev
Med 13:123-129, 2008.

* Nishikitani M, Tsurugano S, Inoue M, Yano E. Effect of unequal employment status on workers'
health: Results from a Japanese national survey. Soc Sci Med 75:439-451, 2012.

* Nishikitani M, Nakao M, Tsurugano S, Yano E. The possible absence of a healthy-worker effect: a
cross-sectional survey among educated Japanese women. BMJ Open 2(5):e000958(1-10), 2012.

* UmiharaJ, Nishikitani M. Emergent use of Twitter in the 2011 Tohoku earthquake. Prehosp
Disaster Med, 28(5). 1-13, 2013.

* Umihara J, Nishikitani M. Effect of perceived economic status on knowledge about cancer
prevention, healthy behaviors, and cancer check-up rate in Japan. Ningen Dock International,
1:47-53, 2014.

* Umihara J, Kubota K, Nishikitani M. Rapport between cancer patients and physicians is a critical
issue for patient satisfaction with treatment decisions. J Nippon Med School (in press).
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4)Stata ~DEWNAN
—ERINZHERBEREOFERELIEZ T, ETHENDOTLGYEL=, i
FEEDEATOY O, STATA(K#) DIERLTWWSHEHELED
HY. ETHEEMNYET , REFREDFFIZ, version8MDHRIBTF AT
FLELEN BFERDODEBFLEDORERTIIRETHELNTEY.
FIZE ATz ! & SOICEEMNEEYELIZ, — 5. SPSS. SAS. IMPHE
ZFIT O, FACESTIESTATANN R BEAEL O FELVOT 21T,

5) F Mt Stata D A8

EWTATSL(DoZ7AMIL)ZE-T  T5—HELEBRIENTES
CRBILET , BB HL, EHUBIANCERFEOSEHENER
TEFELE=D T—ADBMA B HESLLY ., BITETILFLARNILDHEGE
(25 5E. RYIZHERBNHNY (ETBELIMNBZELHY) . KEILTLY
B15HE (STATAEPCOM A IZ) BREILTLVET,

EREZ(AT DAV r=Y30t08-)

1) FIALTWLSI5RT - 287
AR - ek E BB (DA HIERDALGE)

FRER R -BEMROMET V12 EGIBHETE)
PR PRELER - SRR DT AR

2)ERALTW St FiE
power analysis (sample size) , Monte Carlo simulation, ralloc
logistic regression, Cox regression,
Wilson confidence interval, Kappa statistics,

random effects linear regression, ROC curve
RERE
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Shinohara N, Nomura N, Eto M, Kimura G, Minami H, Tokunaga S, Naito S. A randomized multicenter phase II trial
on the efficacy of a hydrocolloid dressing containing ceramide with a low—friction external surface for hand—
foot skin reaction caused by sorafenib in patients with renal cell carcinoma. Annals of Oncology 2014;25:472-
476.

Ideno N, Ohtsuka T, Kono H, Fujiwara K, Oda Y, Aishima S, Ito T, Ishigami K, Tokunaga S, Ohuchida K, Takahata
S, Nakamura M, Mizumoto K, Tanaka M.Intraductal Papillary Mucinous Neoplasms of the Pancreas With
Distinct Pancreatic Ductal Adenocarcinomas Are Frequently of Gastric Subtype. Ann Surg. 2013
Jul;:258(1):141-51.

Takeuchi S, Saeki H, Tokunaga S, Sugaya M, Ohmatsu H, Tsunemi Y, Torii H, Nakamura K, Kawakami T, Soma Y,
Gyotoku E, Hide M, Sasaki R, Ohya Y, Kido M, Furue M. A randomized, open—label, multicenter trial of topical
Tacrolimus of the treatment of pruritis in patients with atopic dermatitis. Ann Dermatol. 2012 May;24(2):144-
50.

Tsukimori K(*), Tokunaga S(*), Shibata S, Uchi H, Nakayama D, Ishimaru T, Nakano H, Wake N, Yoshimura T,
Furue M. (* Equal contribution) Long-term effects of polychlorinated biphenyls and dioxins on pregnancy

outcomes in women affected by the Yusho incident. Environmental Health Perspectives. 116:626—630, 2008.

4)Stata ~DENAN
London School of Hygiene and Tropical Medicine D#RZE#FETY T+
ZHEE. StkEE. Rl
ERRGETOTSIVIHAEE (X VBDFIA. ado file)
fELNPT LY Help, 12—y BEEE.....

Stata ZFIFHL =55 X D B

I Clinical trial I Genetic (molecular) epidemiology
I Observational epidemiology I Social epidemiology
I Meta—analysis/Pooled analysis
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>3 AN Users
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« HERNETREHE
> ROV ETEEZ DN SMEAREMEHKT S
> MARDELGHBIMEAFZNT T AURTE. HETHETETEZEDER. IR
XD—EPE. BEHRESNDORIG
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5 GHEAM DT ED1-8)

BIRARIZE TS Stata DFERH

A EMNHART IV LEEFNBROHETE
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» Phase Il study
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Stata [CRDWHEIEBIERDHETE (1)

« EE =, 2B
- JEBIETERE (L 60 HID RAH
c RIAFNATEWEDNDEEZZILIETHREHZFE

H9 o

e power twomeans 0 (4.5(0.1)10.5), sd(7.9) n(60) table
graph(ydimension(power) xdimension(m?2)
plotdimension(sd) yline(.8 .9) xlabel(4.5(.5)10.5)

legend(off))

sf@apnics  STEUsSCs  User  windaow  Help

- One sample

wo independant samples

- Two paired samples, Mohemar's test
i--Regression slope, Cox model

4} Standard deviations

-;---Sumivel rates

- Variances

+- Duteome
4)--Analysis type
+-Sample

‘'ommand

&l Power and sample-size analysis = B
Methods oreanized by Filter methods here
=) Population parameter
i} Domelations
Hazant rates ® Tast comparing fwa indepandant means
-Means
AEAfmultiple means) =] power twomeans - Power analysis for a two-sample mean... — =
- One sample
ndependent samples Main | Table | Graph | Iteration
wo paired samples
Compute: * ficcepts numlist (Examples)

Power W

Error probabilities

0.0s * Significance level 0a

Sample zize
Specify:
Total zample gize and allocation ratio w| | G0 * Total zample size

[] Allow fractional sample sizes 1 * fillacation ratio, M2/M1

Effect size
Means Standard deviations
] * Contral (® Commaon standard deviation
—] 4501105 * | Experimental  w 8 * Comman value
(7) Group standard deviations
[[] Azzume a known standard deviations
Sides:

Two-gided test W

[[] Treat number lists in starred(*) options as parallel

@0 Cancel Submit
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EiRE e, 2B LLER . 60%E 15l

Estimated power for a two—sample means test

t test assuming 61 =G, = GC
Ho: 2 = 1y versus Ha: Mo # Ly

i JESaniEn

T T T T T T T T T T T T T
45 5) 55 6 6.5 7 715 8 8.5 9 95 10 105
Experimental-group mean (L,)

Parameters: o =.05, N =60, Ny =30, N, =30, py =0, =8

Stata [CKAWHEIEFIEDHETE (451)

- EL=. 28R
- JEBIEFEREN (L 60 HID RIAH
c RAFENLSTFHEDEZZILIETRHEAZER TS

power twomeans 0 (4.5(.1)10.5), sd(8) n(60) table graph(yline(.8 .9)
xlabel(4.5(.5)10.5))

« Bgof-sD TREANZEHT S

power twomeans 0 (4.5(0.5)10.5), sd(8(1)12) n(60) table
graph(ydimension(power) xdimension(m2) plotdimension(sd)
ylab(.4(.1)1) yline(.8 .9) xlabel(5(1)10) xtick(4.5(.5)10.5) legend(on
rows(1)))
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Power for a two—sample means test

t test assuming 61 =G, = GC
Ho: 2 = 1y versus Ha: Mo # Ly

T T T T T T T T T T T T T
) 6 7 8 9 10
Experimental-group mean ( 12)

Common standard deviation ()
g 8 ® 9 —&—— 10 —*— 11 —— 12

Parameters: o =.05, N =60, Ny =30, N, =30, n; =0

Single-arm phase Il study
EWEIE. 13, FAIRE

[ J
4= A
Z
¢ J ™ 7ns I:IIJ VS IHH‘[#I:II ==
c SEBIBZEZILSETHRHAZER TS
* Binomial test vs. Score test
5] Power and sample-size analysis - B I
Methods organized by: Filter methods here
@--F"?pulatim parameter
--Dmelatims Einomial test compating one proportion taa A Score test compating one proportion to a reference
i oHazand rates referencs value valug
--Means
B Hop e ‘Wald test comparing one proportion toa reference

i el walue
- Two independent samples
- Two paired samples, Mohkmar's test
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Single-arm phase Il study

=l power oneproportion - Power analysis for

Main | Table | Graph o B| n O m |a | tESt
. REEMES =03
Povver W
Errar probabilities L IEH ?#% 3(':)] IEI:I?—IJ o = O . 5
0.0% * Significance level

* 25 ~ 50 fiEffl
Sample zize A —
2501350 * Sample size ° 7 77€¢E<

Effect size
ropertens - power oneproportion .3 .5,
'5 R test(binomial) n(25(1)50) onesided

table graph(yline(.8)

[(IShow critical values
Sides:

Ore-sided test ]

Single-arm phase Il study
Binomial test

Estimated power for a one—sample proportion test

Binomial test
Ho: p = po versus H.: p > po

9
) AN
= Y4
T
6
T T T T T T
25 30 35 40 45 50

Sample size (N)
Parameters: o =.05,8=.2, po=.3, p. =.5
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Single-arm phase Il study
Score test

Estimated power for a one—sample proportion test

Score Z test
Ho: p = po versus Ha. p > po

85

B)

757

T T T T
25 30 35 40 45 50
Sample size (N)

Parameters: 00 =.05,8=.2, pp=.3, p.=.5

Estimated power for a one—sample proportion test

Binomial test
Ho: p = po versus Ha p > po

9
* Binomial test
: AA /\/\//
- vV
- * Exact confidence interval
71 (Binomial Cl)
6
Estimated power for a one—sample proportion test
Score Z test
Ho: p = po versus H. p> po
9
. * Score z-test

* Wilson confidence
interval

T T T
25 30 35 40 45 50
Sample size (N)

Parameters: 00 =.05,8= .2, po=.3,p, = .5
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Survival time analysis

stpower THIEETHD N .......... WHE event LD IHETE

IRSE(C(X., SHREARAIZ event HEZSHEUNMEFINTF
"rI5

WHhE event B 2 LWEZ R

artsurv.ado

* Barthel, F. M.-S., P. Royston, and A. Babiker. A menu-driven facility for complex

sample size calculation in randomized controlled trials with a survival or a binary
outcome: Update. Stata Journal 2005;5: 123-129.

e Barthel, F. M.-S., A. Babiker, P. Royston, and M. K. B. Parmar. Evaluation ofsample

size and power for multi-arm survival trials allowing for non-uniform accrual,
non-proportional hazards, loss to follow-up and cross-over. Statistics in Medicine
2006;25:2521-2542.

artsurv

artsurv (X ZHEBEAD T artsurv.dlg TR EEMIZETSHE
HEEF

artmenu on = user menu [ZBN&EN S
HARZEBIRETIE—EDAYvE—IUMNHEDHEN(TAHRD
=86 7?)

LT, ZexHifE1E (12 8) ( BEMEARI2E (244 A).
EUAXD28. EithIEEER. Baseline D EFHAM R
E 87 A./\TF—KL 0.7, &E&(F 0 ADSEREHT-Y
—EDHE, Ml a=0.05, #&HH 80%. fi%E- VORI —
IN—EL. DEE%TRY,
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"Number of periods" o
SRR &B AR
AitEANT S,
"Time unit" TREEL

F-EAZEED,

FERNAEDHDRTIIELA,
ZDHITIE Month IZLT=A
MRERLOT L,

"Number of groups"

ZDPFITIE 2 B

[/

Baseline survival probability
[FHIRIC &EICZEZABND,
CTIl& median survival time
(EFHRPRIE) ZEFES,
Median survival time [Z
FruiEANNIL,
probability D A [XEE AT AT
&%,

\
\@ ART - ANALYS? dF RESOURCES FOR TR}{A}K— Su.. = ¢

Panel 1 | Panel 2 | Pangl 3/ Advanced options
Set-up
Mumber of
Time unit (= 1 period) | Manth )
;7 Mediar survival time 4

Bazeline survival or failure probabilities
At the end of periodis)

Ciptions

(®) Specify power

(®) Specify baseline survival probabilities

[ ] Man-inferiority design

o 05

Mumber of 2
flpha (2-sided) 005
Power or M ns

() Specity sample size
() Specify bazeling failure probabilities

[]ome-zided alpha

Cancel Submit

B8 ART - ANALYSIS OF RESOURGES FOR TRIALS — Survival out... [o |/51/[X]

Group 2 ? hazard
ratio # A 19 %716,
ZZEVIVIT B,

T

Allocation ratio

| Panel 1| Fanel 2 | Parel 3 | Advanced options |
Required treatment arm zet-up Group 1 é C(_)ntrOI arm &L’
Choose treatment group _C hazard ratio lj: 1 &l’_c
[Grenp 1 fror B (MPREDEF)
Giraup 2 (required. =3 1
Giroup 3
Group 4 BE
Group 5
Group 6 b
Hazard ratios Allocation ratio
Enter relative to the control Detault: equal allocation for all eraups
Group 1 |1 Giroup 1 |1 ‘
Doze
[ Trend Group 1 ‘
=l ART - ANALYSIS OF R|
Coa
Panel 1| Panel 2 | Panel 3 variced options
Required treatment arm up
Chooze treatment eral
"Enter relative to the
control distribution"
Giroup 4
Group 1 (control group) Giroup 5
% referent ELTz/\H'— Group B he
FEEEA DT B, I\\ Hazard ratios
N

Group 207

[ Trend

00

\ Enter relative to the control

Default: equal allocation for all eroups

Growp 2 |1

Diose

Giroup 2

Gancel
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ZExHEEA
19 %, (Panel
1E2SRDIL)

FEHYRLCET
BERINDEE (1)
HARRE)

Patient recruitment

Duration

Equal weights over period:

"Method of () Unequal weights:
sample size

calculation", Mode! Options
7_:77-'_)1" N2 . Local alternatives
logrank 1R E A%

N
_EQE,‘JO I———> Meltholdl_of zample zize

[[] Additional details in output

Q0=

ruited at start i

Uniform accrual

() Exponential accrual:

() Distant alternatives
logrank, unweighted ]

Save uging

Cancel

Submit

Loss to follow-

B ART — ANALYSIS OF RESOURGES FOR TRIALS — Survival out... | up %%L(?EE
| Pariel 1| Panel 2 | Panel 3 | Advanced aptions | — TE5,
Chooze treatment eroup: Lozs to follow-up
| | Enter cumulative distribution
Group 2 —
Group 3 Group 1 | |
Group 4 L8 f
Group & . At the end of perindiz)
Group & ¥ Group 1 | | .
Withdrawal 4>
Withdrawal from allocated treatment crossover %ﬁ
{(=1—1 3
Enter cumulative distribution it the end of periodiz) _\I L/(?EI E—Ggéo
Group 1 | | Group 1 | |
Enter postwithdrawal hazard ratios, or . _ .
éroup's Oh CHOSSOvVEr @Specn‘y target group on crossover Eai'filv Su bm|t
S poe e
Group 1 | | () Specify hazard ratios postwithdrawa 771_\3_21&7 )‘J
N
artsurv HET
B (o J[ ocwneel ][ submi—=H aha,
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. artsurv, method(l) nperiod(36) ngroups(2) fp(0) median(8) hratio(1, 0.7) alpha(0.05)
power (0.8) aratios(1 1) recrt(12 0, 1, 0 ) distant(0) detail (0) onesided(0) ni (0)
tunit (4) trend(0)

ART — ANALYSIS OF RESOURCES FOR TRIALS (version 1.0.7, 19 October 2009)

A sample size program by Abdel Babiker, Patrick Royston & Friederike Barthel,
MRC Clinical Trials Unit, London NW1 2DA, UK

Type of trial Superiority — time-to-event outcome

Statistical test assumed Unweighted logrank test (local)

Number of groups 2

Allocation ratio Equal group sizes

Total number of periods 36

Length of each period One month

Baseline median survival time 8 months

Survival probs per peraggg(group 1) 0.917 0.841 0.771 0.707 0.648 0.595

Survival probs per period (group 2) 0.941 0.886 0.834 0.785 0.738 0.695

el

Number of recruitment periods 12

Number of follow-up periods 24

Method of accrual Uniform

Recruitment period-weights 111111111111000000
0000000000O0OO0O0OO0OOOO

Hazard ratios as entered (groups 1,2) 1, 0.7

Alpha 0.050 (two-sided)

Power (designed) 0. 800

Total sample size (calculated) 282

Expected total number of events 248

27 (WifE) T 282 EBILEELHEESNT=,

Observational studies

BRI ZEa7/R—Mf3E (prospective cohort study) %
HBET D

BREHM CTARNV IS RIN-FREZLLERT S
(hazard ratio D #t5F)

Hazard ratio Mo L EEFIEDHETE . HHULVIE.
SiE NI B/ B EXJE I 2 THe Hi I 7% hazard
ratio DHETE

BEFEDERILEGRGEER (T AWRE) DBFE
ERILCT=AN, E%L,Iu’d"\%,mb 0B
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Observational studies

SEREER (T AR ICHITHLEREFIEHE L

DE (— R E R EHEEEE)

» AR— MR TIIEHDER (BRE. Ex%GE)I(C
EB9 5

> TNETNDIRBFHDODERA T DE|E (prevalence) [&
A~BH

> EH2{RD cumulative incidence NERESNTLVS
E(XZULVH...

> BEDERICIEESNT-EED hazard (incidence) &
DDBIEND N —ARH

Observational studies

SEREER (T AR ICHITHLEREFIEHE L

DIE (— R EF AR EEETE)

> TNTNDOBRZFHDODERFDEE (prevalence) (X
1~BH
> NTAAEDEGTEEIZFES

> BEDERICIFEZEINT-EED hazard (incidence) &
DINSTEND D — A% HY
> 9T A T baseline hazard [ZF8 24

> E£FHE{AD hazard & hazard ratio AV 5 baseline
hazard ZH#E T HVLENH D
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T €A hazard & hazard ratio H 5
baseline hazard Z#E 7€ ({51

Survival = 0.3 after 5 years
Two groups (1:1), Hazard Ratio = 3

SERICEFEIEN 30%

| € {A 0 hazard & hazard ratio H\5

i
A
2

baseline hazard Z#£ 7€ ({51)

Survival = 0.3 after 5 years
Two groups (1:1), Hazard Ratio = 3

1_

R RIED =3 |
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