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1부산외국어대학교 컴퓨터 소프트웨어학부
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요 약

이산형 와이블 회귀모형 (discrete Weibull regression model) 은 셀 수 있는 가산 자료 (discrete

count data) 의 분포 형태와 상관없이 적용시킬 수 있는 모형이다. 자료의 산포 종류에 상관없이 모

두 적용가능하다는 장점이 있지만 가산 자료에 대해 이를 적용한 논문들이 많지 않다. 본 연구에서

는 이산형 와이블 회귀모형을 결측치가 있는 가산 자료에 적용하여 보았다. 국민건강영양조사 제 7기

1차년도 (2016) 자료를 바탕으로 단일 대체법 (single imputation)을 이용해 결측치들을 대체한 후

이산형 와이블 회귀모형과 영과잉 포아송 모형 (zero-inflated Poisson model)을 비교한 결과 두 모

형 중 이산형 와이블 회귀모형이 더 잘 적합이 되었다. 또한 모의실험을 통하여 여러 다양한 세팅 하

에 결측치를 대체한 경우와 대체하지 않은 경우의 편향 (bias) 을 비교해 단일 대체법을 사용하는 것

이 편향정도를 줄일 수 있는 것을 확인하였다. 따라서 결측치가 있는 가산 자료에 결측치를 대체한 후

이산형와이블회귀모형에의적합은검정력은물론모형의적함도도높일수있을것으로사료된다.

주요용어: 가산자료, 국민건강영양조사, 대체방법, 이산형와이블회귀모형.

1. 서론

일정한시간혹은공간에서발생한사건의수로정의되는셀수있는가산자료 (discrete count data)

는여러분야에서발생한다. 이러한가산자료에대해일반적으로가장널리적용하는모형은포아송모

형 (Poisson model) 이다. 포아송모형은적용하기쉽다는장점이있는반면기댓값과분산이동일해야

한다는강한가정때문에실제데이터에잘맞지않는경우가많다. 자료가과대산포 (over dispersion)

혹은 과소 산포 (under dispersion) 인 경우 포아송 모형의 적용은 추정치의 편향 (bias)을 가져오고 잘

못된 결론으로 이어질 수 있다. 음이항 모형 (negative Binomial model) 은 자료가 과대 산포되어 있

을 때 많이 사용되지만 자료가 심하게 치우쳐져 있는 경우에는 적합이 잘 되지 않는다. 영 (zero)을 과

도하게 포함하고 있는 영과잉 자료 (zero inflated data) 도 이산형 자료에 많이 쓰는 모형 중 하나이다.

Chun (2017) 은 보험 자료에 대해 영 과잉 음이항 회귀분석을 적용하였고 Kim (2003) 은 영 과잉 자

료에 대해 영과잉 모형과 포아송 회귀모형 그리고 의사결정나무 모형을 비교 분석하였다. 또한 Kim 등

(2017) 에서는 영과잉 허들 모형을 이용하여 그러나 이러한 영과잉 포아송 모형은 자료에 영이 과도하

게 많은 경우에 적용이 되고 과소 산포인 경우에는 적합이 잘 되지 않는다. 반대로 과소 분포 되어 있는
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이 논문은 2018년도 부산외국어대학교 학술연구조성비의 재원으로 수행된 연구임.
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자료의 경우 일반화 포아송 회귀모형 (generalised Poisson regression) (Efron, 1986; Famoye, 1993)

또는 Conway-Maxwell Poisson (COM-Poisson) 회귀모형 (Sellers 등, 2010) 이 많이 적용되기도 하는

데 모형이 다소 복잡하고 계산과정이 복잡하다는 단점이 있다 (Chanialidis 등, 2017). 본 연구에서 사

용한 이산형 와이블 모형 (discrete Weibull model) 은 이산 자료가 과대 산포 혹은 과소 산포인 경우

에 모두 적용할 수 있는 모형으로 Nakagawa 등 (1975) 에서 처음 소개되었다. 이후 이산형 와이블 분

포에 대한 모수 추정에 대한 논문들 (Khan 등, 1989; Kulasekera 등 1994) 이 몇 편 발표되었고 최근

에 Klakattawi 등 (2018) 에서는 이산형 와이블 모형을 실제 여러 데이터들에 적용하여 데이터가 과대

산포., 과소 산포를 보이는 경우 다른 모형들에 비해 적합이 잘 됨을 보였다. Peluso 등 (2018) 에서는

이산형와이블분포에기반한일반화가법모형 (discrete Weibull generalised additive model) 을적용

하여각모수들을공변량에대한선형, 비선형인형태로모델링하여모의실험결과를통해모형의다양한

확장가능성을보여주었다. 이렇듯이산형와이블모형에대한소개는오래전에있었지만이모형을기

반으로한논문은많지않고더더욱자료에결측치들이있을때이를고려한논문은없다.

본 연구 논문에서는 결측치가 있는 자료에서 단일 대체 방법 (single imputation)을 이용해 결측치들

을 대체한 후 이산형 와이블 회귀모형을 이용하여 셀 수 있는 가산 자료에 대한 분석을 하였다. 결측치

대체를 통해 분석의 검정력을 높일 수 있고 이산형 와이블 모형을 통해 자료의 다양한 분포에 적용 가

능한 것을 보였다. 2절에서는 Klakattawi 등 (2018) 에서 설명한 이산형 와이블 회귀모형을 소개하고

본연구에에사용한단일결측치대체방법을설명하였다. 3절에서는국민건강영양조사제 7기 1차년도

(2016) 자료를 바탕으로 분석한 결과를 기술하였다. 4절에서는 모의실험 결과를 설명하였고 연구 결과

에대한결론과향후연구의방향은 5절에서다루었다.

2. 결측값이 있는 이산형 와이블 회귀 모형

2.1. 이산형 와이블 분포

확률변수 Y가 (type 1) DW 분포를따를때기호로는다음과같이나타낸다.

Y ∼ DW (q, β),

여기서모수들은 0 < q < 1와 β이고 Y의누적분포함수는아래와같이나타낼수있고,

F (y; q, β) =

1− q(y+1)β y = 0, 1, 2, · · ·

0 y < 0.

확률질량함수는다음과같다.

f(y; q, β) = qy
β

− q(y+1)β for y = 0, 1, 2, · · · ,

f(0) = 1 − q이므로 모수 q는 확률변수 Y가 0이 아닌 값을 갖을 확률을 의미하고 모수 β는 Y가 가

질수있는범위의값들을조절하여분포의왜도를결정한다. 특히 β는이산형변수에대해서자주언급

되는 VR (variance rate)로 표현되는 산포 (dispersion) (Cameron과 Trivedi, 2013)와 연관되어 있다.

VR은다음과같이정의된다.
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V R =
observed variance

theoretical variance
.

VR>1 이면 과대 산포 (over dispersion), VR<1 이면 과소 산포 (under dispersion) 라 하며 VR=1

인 경우에는 등 산포 (equal dispersion)라 한다. 특히 0 < β ≤ 1인 경우와 β ≥인 경우에는 q값과 상

관없이 각각 과대 산포와 과소 산포가 되며 1 < β < 3인 경우에는 q값에 따라 과대 혹은 과소 산포가

된다. 포아송 분포는 대표적인 등 산포에 해당되고 음이항 분포는 과대 산포 모형의 대표적인 경우이다.

DW 모형은 과대, 등 산포, 과소 산포 모두에 대해 다룰 수 있고 이것이 이산형 자료에 적용되는 여러

다른모형들에비해갖는가장큰장점이라고볼수있다.

모수들 q, β에대한최대우도추정량은아래와같이주어지는로그우도함수

l(y1, · · · , yn) =
n∑

i=1

log((q)y
β
i − (q)(yi+1)β )

를최대화하여쉽게구할수있다.

Y의기댓값 E(Y )과분산 V ar(Y )는각각다음과같이나타낼수있는데닫힌형식 (closed form) 이

없어서수치근사방법을이용해야하는단점이있다.

E(Y ) =

∞∑
y=1

(q)y
β

, V ar(Y ) =

∞∑
y=1

(2y − 1)(q)y
β

.

그러나 τ분위수인 즉, P (Y ≤ µτ ) = 1 − q(y+1)β ≥ τ를 만족하는 µτ에 대해서는 아래와 같이 구할

수있다.

µτ =

[
(
log(1− τ)

log(q)
)

1
β − 1

]
.

이를바탕으로 DW 분포의중위수는 µ0.5 =

[(
log(2)
log(q)

) 1
β − 1

]
와같다.

2.2. 이산형 와이블 회귀 모형

다음으로독립변수들을고려한이산형와이블회귀모형 (discrete Weibull regression model) 을생각

해볼 수 있다. 독립변수들을 고려한 이산형 와이블분포를 따르는 확률 변수 Y에대해서는 아래와같이

나타낼수있다.

Y |X ∼ DW (q(X), β(X)).

이때 X = (1, X1, · · · , Xp)는 p개의 독립변수들로 이루어진 벡터이다. 독립변수들은 각각 모수

q(X)와 β(X)를 통해 연결될 수 있는데 본 연구에서는 q에 대하여만 독립변수들을 연결한 Y |X ∼
DW (q(X), β)를고려하였다. Y의누적분포함수는아래와같고
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F (y; q(x), β) =

1− q(x)(y+1)β y = 0, 1, 2, · · ·

0 y < 0.

확률질량함수는다음과같이나타낼수있다.

f(y; q(x), β) = q(x)y
β

− q(x)(y+1)β , for y = 0, 1, 2, · · · , 0 < q(x) < 1, β > 0.

독립변수들을고려한이산형와이블회귀모형식은아래와같이나타낼수있고

log(− log(q(X))) = Xθ, log(β) = ϑ,

이때 θ = (θ0, θ1, · · · , θp)′는 회귀계수들로 이루어진 벡터이고 ϑ는 β에 대한 모수이다. 이 외에도

q(X)에대하여로짓링크인 log( q(X)
1−q(X)

)를사용할수도있다.

모수들에대한최대우도추정량은아래의우도함수를이용하여

L(y, x, θ, ϑ) =

n∏
i=1

f(yi|xi) =

n∏
i=1

((q(xi))
y
β
i − (q(xi))

(yi+1)β ).

다음의로그우도함수를최대화시키는값으로구해진다.

l(y, x, θ, ϑ) =

n∑
i=1

log((q(xi))
y
β
i − (q(xi))

(yi+1)β ).

모수들이 추정이 된 후 E(Y |X)는 닫힌 형식이 아니어서 수치 근사방법을 이용해야하지만 독립변수

들을고려한조건부 τ분위수 µτ
는아래의식과같이쉽게구할수있다.

µτ =

[
(
log(1− τ)

log(q(x))
)

1
β − 1

]
.

τ = 0.5일때즉, 중위수 µ0.5에로그를씌우게되면아래식처럼나타낼수있고

log(µ0.5 + 1) =
1

β
log(log(2))− 1

β
Xθ,

이러한 형태는 모수들에 대한 해석을 용이하게 한다. 즉, 1
β
log(log(2) − θ0)는 독립변수값들이 모두

0일 때의 조건부 중위수와 관련되어있고 − θp
β
는 Xp변수가 1단위 증가할 때 중위수의 변화정도를 의미

한다. 중위수에 대해 로그를 씌워서 독립변수들과 연결시키는 모형의 형태는 평균에 대해서 로그 연결

함수를사용하는포아송분포와음이항분포에서의회귀모형식과유사하다.
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2.3. 결측값 대체 방법

공변량들에 결측치 (missing value)가 있을 때 이를 무시하고 분석을 할 경우 표본수의 감소로 인해

검정력이 낮아지게 된다. 따라서 결측치들을 단순히 제거하기 보다는 그럴듯한 (plausible) 값으로 대

체를 하여 분석하는 방법들이 많이 사용되고 있다. 결측치를 처리하는 방법은 크게 단일 대체법 (single

imputation)과다중대체법 (multiple imputation)이있다. 본연구에서는단일대체법중 PMM (pre-

dictive mean matching) 방법을 사용한 후 본 분석을 실시하였다. 이 방법은 회귀 모형에서의 예측값

을이용하여결측치를대체하는방법이다 (Heitjan과 Little, 1991; Schenker와 Jeremy, 1996).

YYY = (Y1, · · · , Yn)를 n개의개체와 p개의변수들로이루어져있는행렬이라하고 Yi = (Yi1, · · · , Yip)를

i번째개체에대한자료벡터로가정하자. 또한 Y obs = (Y obs
1 , · · · , Y obs

p )와 Y mis = (Y mis
1 , · · · , Y mis

p )를

각각 자료 행렬 YYY에서 관찰된 데이터와 결측 데이터라고가정하자. 그러면 각 개체에대해 조건부기대

값 µ̂ = E(Y mis|Y obs)이추정되고결측치는가장가까운개체의값으로대체된다.

3. 국민건강여양조사 (KNHANES) 자료 분석

3.1. 데이터 설명

국민건강영양조사 (KNHANES)는 1995년에 제정된 국민건강증진법 제 16조에 근거하여 시행되고

있는전국규모의건강및영양조사이다. 2007년부터국가통계의시의성향상을위해 2007년이후매년

시행되고있고보건정책의기초자료로활용되어오고있다. Lee 등 (2010)은국민건강영양조사대상자

들의 민간의료보험 가입여부에 따른 입원 이용 횟수를 비교 분석하였다. 또한 Kim 등 (2008)은 소득계

층에 따른 의료이용 격차 분석을 목적 국민건강영양조사 2005년도 자료를 바탕으로 1년간 의료서비스

(외래이용, 입원) 이용 횟수에 영향을 미치는 요인들을 찾고자 다중 선형 회귀분석을 실시하였다. 그러

나 입원 횟수 또는 의료 서비스 횟수에 대해서는 선형 회귀식을 이용하는 것보다 이산형 와이블 모형을

적용시키는 것이 더 적합할 것으로 사료된다. 본 연구에서 사용한 제 7기 1차년도 (2016) 자료는 가장

최근 자료로서 이 자료에 들어있는 8150 명의 1년간 입원일수에 영향을 미치는 요인들을 찾아내기 위

해 이산형 와이블 회귀모형을 적합하였다. 1년간 입원일수에 영향을 미치는 요인들로 고려한 변수들은

성별 (sex), 나이 (age), 동/읍면 (town), 가구 소득 사분위수 (home income), 교육수준 (education)과

직업 (job) 이었다. 제 7기 1차년도 자료에서 분석에 사용한 변수 구성 및 각 변수들의 결측률은 아래

Table 3.1에 나타나있다. 성별과 나이는 결측치가 존재하지 않았고 가구 소득 사분위수는 0.4%의 낮은

결측률을 보였다. 교육수준은 8.4%의 결측률을 보였고 직업의 결측률은 25.1%로 상대적으로 높은 결

측률을 보였다. 1년간 입원일는 8.2%의 결측률을 보였고 다섯 수치요약값은 (0, 0, 0, 0, 365)로 나타나

결측값을제외한전체대상자의 72.8% 가 1년간입원일수가 0으로나타났다.

1년간 입원일수에 대한 분포는 Figure 3.1에 나타나있는데 그림에서 보는 바와 같이 그 분포가 상당

히 왼쪽으로 치우쳐있음을 확인할 수 있다. 또한 자료에 결측치도 존재하여 8.2%의 결측률을 나타났다.

각 개체에 결측치가 하나라도 존재하면 이들 개체들을 제거하고 분석하는 list-wise deletion method을

사용할 경우 데이터의 25.6% 가 제거 되고 전체 데이터의 74.4% 만이 분석에 사용되어 결과적으로 검

정력이떨어질수있다. 따라서결측치들을단일대체 (single imputation) 방법중의하나인 predictive

mean matching (PMM) 방법을 이용하여 대체한 후 이산형 와이블 모형을 적용하여 1년간 입원 일수

에영향을미치는변수들을알아보고자하였다.
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Table 3.1 Descriptive statistics and missing rates for the KNHANES data

variables categories n (%) or mean (SD) missing rate

sex male 3665 (45) 0%

female 4485 (55)

age 41.81 (22.98)

town town 6604 (81.0) 0%

country 1546 (19.0)

home income low 1407 (17.3) 0.4%

mid-low 2047 (25.1)

mid-high 2316 (28.4)

high 2346 (28.8)

education under elementary 2665 (32.7) 8.4%

middle School 820 (10.1)

high School 1881 (23.1)

university 2101 (25.8)

job management, expert, 2134 (26.2) 25.1%

service etc.

agriculture, assembler, 1328 (16.3)

etc.

no job 2638 (32.4)

0

2000

4000

6000

0 100 200 300

1yr hospital stay

Figure 3.1 Distribution of 1 year hospital stay in KNHANES data

3.2. 결측치값을 대체한 이산형 와이블 모형 적용 결과

1년간 입원일수에 영 (zero) 값이 상대적으로 많이 나타나 영과잉 포아송 모형과 이산형 와이블 회귀

모형과의 적합도를 비교를 해보았다. 아래 Table 3.2는 결측치값들을 단일 대체법인 PMM 으로 대체

한 후 이산형 와이블 모형과 영과잉 포아송 모형 (zero-inflated Poisson model) 을 각각 적용하여 분석

한결과이다.

분석 결과 두 모형간의 유의한 변수들이 상이하게 나탔고 각 범주형 변수 안에서도 유의한 범주들도

다르게 나타났다. 두 모형 모두 성별, 나이, 가구 소득, 직업이 유의한 변수로 나타난 반면 교육수준과

동/읍면 구분 변수는 영과잉 포아송 모형에서만 유의하게 나타났다. 직업 변수의 경우에는 이산형 와이

블모형과영과잉포아송모형에서유의한범주가상이하게나타났다.
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Table 3.2 Maximum likelihood estimates, AIC of the KNHANES data using discrete Weibull regression and zero

inflated Poisson models

variables DW ZIP

sex female -0.199* 0.110*

age -0.003* 0.017*

town country 0.0119 -0.137*

home income mid-low 0.181* -0.332*

mid-high 0.240* -0.727*

high 0.220* -0.917*

education middle School 0.025 -0.272*

high School 0.036 0.011

university 0.044 -0.097*

job agriculture, assembler etc. -0.006 0.312*

no job -0.088* 0.736*

other =0.290*

AIC 18280.94 59062.88

*: p-value<0.05

모형의 선택 기준은 AIC 값을 기준으로 하였고 이때 이산형 와이블 모형의 AIC 값이 로 영과잉 포

아송 모형의 값 보다 월등히 작아 1년간 입원일수에 대한 모형은 이산형 와이블 모형이 적합이 더 잘

된다는 것을 알 수 있다. 이산형 와이블 모형에 근거하여 1년간 입원일수에 성별 (sex) 의 경우 남성

에 비해서 여성이 1년간 입원일수의 중위수가 유의하게 높았고, 연령 (age)은 높을수록 1년간 입원 일

수의 중위수가 높게 나타났다. 소득 사분위수 (home income) 의 경우에는 하위 25%에 비해 나머지 소

득 분위수에 해당되는 사람들의 입원일수의 중위수가 유의하게 낮게 나타났다. 직업의 경우에는 전문직

(management, expert, service etc.) 에 비해서 무직인 경우가 1년간 입원일수의 중위수가 유의하게 높

게나타났다.

아래 Figure 3.2 은 결측치를 단일 대체법을 사용하여 대체한 후 와이블이산형 모형과 결측치들을 모

두 제거한 complete case (CC) 에 대한 추정치값들을 비교한 그래프이다. 결측치들을 대체한 경우와

단순히 제거하여 완전 자료 (complete case)에 대하여 분석한 경우에 있어서 유의한 변수들이 상이함을

확인할 수 있다. 즉, 나이 변수는 단일 대체법인 경우 유의하게 나타났지만 완전 자료인 경우에는 유의

하지 않게 나타난 반면, 교육 수준의 범주가 3 (high school)와 4 (university) 인 경우에는 CC 분석에

서만 유의하게 나타났다. 결측치를 모두 제거한 경우에는 전체 데이터의 74.4% 만이 사용되므로 검정

력이떨어질수있다.

3.3. 모의 실험

모의 실험을 통하여 결측치가 있는 자료에서 단일 대체법을 이용하여 이산형 와이블 모형을 적용한

경우와 대체법을 이용하지 않고 complete case (CC) 로 분석한 경우에 대해서 여러 다양한 세팅 하

에 추정치들의 편향 (bias)을 비교하였다. Y |X ∼Discrete Weibull (q(X), β)를 가정하고 q(X) =

exp(− exp(θ0 + θ1X))에서 각 모수들은 θ0 = −2.6,θ1 = 0.9, β = 4로 놓았다. 한 개의 독립변수 X ∼
U(0, 1)는 균일분포를 따르도록 하였고 missing mechanism은 임의 결측 (missing at random; MAR)

을가정하였다. 전체표본의크기를 n = 50, 300, 500 3가지로설정하고결측률은 20%, 50%, 75%로하

여 각 시뮬레이션 조합 안에서 단일대체법 (SI) 과 CC 의 편향정도를 비교하였다. Table 3.3은 모의실

험결과를정리한것이고 Figure 3.3은수치로나타난값들을보기쉽게그림으로그려본것이다.

Figure 3.3을 보면 표본의 크기가 50인 경우에 모든 결측률에서 단일 대체법이 CC 보다 편향정도가

작게 나왔고 CC 는 결측률 값에 따라 편향 정도가 영향을 받지만 단일 대체법은 편향정도가 크게 변하
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Figure 3.2 Discrete Weibull coefficient for using single imputation and complete case

Table 3.3 Bias of θ0, θ1 and β of SI and CC under various missing rates with n = 50, 300, 500

n = 50 θ0 θ1 β

missing 20% CC 0.8661 -0.0990 -1.5940

rate SI -0.1548 0.0747 -0.3775

50% CC 0.6605 -0.5602 -0.5764

SI -0.1691 0.17064 -0.3766

75% CC 5.3064 -5.9265 -2.2404

SI -0.9578 1.1041 0.1397

n = 300

missing 20% CC 0.3183 0.0619 -0.4216

rate SI -0.0584 0.0362 0.0800

50% CC 0.1017 -0.1789 0.4649

SI 0.0072 -0.0956 0.0720

75% CC 1.6090 -1.1642 -0.1298

SI 0.5496 -0.3422 -0.3298

n = 500

missing 20% CC 0.7699 -0.0018 -1.033

rate SI 0.0551 -0.0071 -0.0472

50% CC 0.4215 -0.0735 -0.1081

SI 0.0177 -0.0410 -0.0051

75% CC 2.1260 -1.490 -0.8070

SI -0.2137 0.0731 0.2324

지않는것을확인할수있다. 결측률이 75%로증가한경우에는 CC 와 SI 모두편향정도가증가하지만

CC 의 경우 증가 폭이 상대적으로 훨씬 크다는 것을 알 수 있다. 이러한 현상은 표본의 크기가 300인

경우에도 SI 가 CC 보다 편향정도가 월등히 낮은 것을 확인할 수 있었고 결측률이 50%로 증가하여도

편향정도가 크게증가하지 않음을 보였다. 결측률이 75%인 경우에는 CC 의 편향정도가 상당히 증가한

것을 볼 수 있다. 표본의 크기가 500인 경우에는 SI 의 경우 대부분의 결측률에 대해서 표본의 크기가

작을때보다편향정도가훨씬작아지지만 CC 의경우에는표본의크기가으로커져도편향정도가작아
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지지않는다는것을확인할수있다. 모의실험결과를통해서자료에결측치가있는경우에는이를대체

한후분석을하는것이추정치가덜편향됨을알수있다.
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Figure 3.3 Comparison of bias of and of SI and CC under various missing rates with n = 50, 300, 500
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4. 결론

본 연구에서는 셀 수 있는 가산 자료에 존재하는 결측치들을 단일 대체법을 이용하여 대체하여 정보

손실을 최소화 한 후 이산형 와이블 회귀 모형을 적용하였다. 데이터의 분포가 과대 산포 (over dis-

persed), 과소산포 (under dispersed)또는등산포 (equal dispersed)인경우이들에모두적용할수있

다는 점이 이산형 와이블 회귀모형의 큰 장점이다. 제 7기 1차년도 (2016) 국민건강영양조사 자료에 있

는 결측치들을 대체한 후 이산형 와이블 모형과 영과잉 포아송 모형을 적용하여 비교한 결과 이산형 와

이블모형의 AIC 값이월등히작게나와모형이더잘적합됨을알수있었다.

또한 모의실험 연구를 통하여 결측값을 대체하는 경우가 결측치들을 모두 제거하는 경우 보다 추정치

들의편향정도가낮다는것을확인하였다.

본 연구에서는 결측치 대체 방법으로 단일 대체법을 사용하였는데 향후 연구계획으로는 다중 대체

법 (multiple imputation)을 이용하여 결측치들을 대체해보고 더 다양한 모의실험을 통하여 분포가 잘

못 정의 (miss-specification) 되어 있을 때의 이산형 와이블 모형의 추정의 정확도를 보고자 한다. 또

한 본 분석에 사용한 국민건강영앙조사 자료는 복합 데이터 (complex survey data) 로 복합표본설계

(complex sampling) 요소를 반영해서 비교해야 더 정확한데 본 논문에서는 이산형 와이블 모형의 적합

에더초점을맞추어이러한데이터의특성을정확히반영하지는못했다. 따라서차후후속연구는복합

데이터 내의 층화 변수, 집락변수 그리고 가중치를 고려하여 이산형 와이블 모형을 확대 적용하고자 한

다.
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Abstract

Discrete Weibull regression model can be adapted to discrete count data with dif-

ferent type of dispersions. It can be adopted to various types of dispersion however it

is not used widely in discrete data and there isn’t much research papers that deal with

discrete Weibull regression model. In this paper, discrete Weibull regression model is

adapted to data that has missing values. Single imputation method is used to impute

the missing values. We analyzed the seventh Korea National Health and Nutrition Ex-

amination Survey (KNHANES Ⅶ), 2016 to assess the factors for 1 year hospital stay.

We compare the results using discrete Weibull regression model with zero-inflated Pois-

son model and shown that discrete Weibull regression model provided better fit. We also

performed simulation studies to show the accuracy of the discrete Weibull regression

with using single imputation under various missing rates and sample size. Through

simulation studies, it was shown that using imputation methods yield better results

then deleting the missing values. Using imputation with discrete Weibull regression

model to discrete data will increase the power and enables the wide applicability to

various types of dispersion data.

Keywords: Discrete count data, discrete Weibull regression model, imputation method,

KNHANES.
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