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먼저 베이지안 통계학의 대한 역사와 미래에 대해 살펴볼 수있는 계기를 준 저자들에게 경의를 표하고

싶다. 본 토론에서는 저자들이 미처 다루지 못한 부분들. 특히 베이지안 비모수 방법에 대한 간략한 소

개를하고자한다.

최근 들어 기계학습분야에서 베이지안 비모수 방법에 대한 연구가 활발히 진행되고 있다. 기계학습은

통계학과 전산학의 접목분야로 생각할 수 있으며 최근 빅데이터의 등장으로 각광을 받고 있다. 사실 국

내 다수의 통계학과들이 전산통계, 또는 계산통계라는 학과로 시작하였으나 1990년대에 오면서 전산학

과 통계학으로 분리되었다. 아이러니하게 전산학과 통계학은 2000년대에 들어와서 기계학습이라는 공

통분야를 통해 학문적으로는 더욱 가까워지고 있다. 기계학습분야에서 특히 주목받고 있는 통계적 방

법론은 베이지안 비모수 방법들이다. 예를 들면 텍스트마이닝 (text mining)분야에서 각광받고 있는

Latent Dirchlet Allocation (Blei, 2003)의 경우 인용 회수가 10,000번에 육박할 정도로 굉장히 인기

있는 통계적 분석방법이다. 기존의 베이지안 (모수) 방법들과 비교했을 때 베이지안 비모수 통계모형의

차이점은 자료의 갯수가 증가할 경우 모형의 복잡도도 같이 증가한다는 데 있다. 일반적으로 베이지안

비모수 모형에서는 모수공간들을 stochastic process를 이용하여 표현하는데 베이지안 비모수방법들은

이러한 stochastic process의이름들로불려지곤한다. 이러한대표적베이지안비모수방법으로는회귀

모형에서는 Gaussian process regression, 군집분석에서 Dirichlet process mixture model 등을 들 수

있다. 여기서는군집모형에서베이지안비모수모형이어떻게사용되는지간략히설명하고자한다.

혼합모형은군집분석에많이사용되는통계적방법들중하나로다음과같이표현할수있다.

p(x) =

K∑
k=1

πkp(x | θk)

혼합모형 사용시 가장 큰 문제는 혼합의 갯수 K를 정하는 것이라고 할 수 있다. 위의 모형은 적분을 이

용하여다음과같이나타낼수있다.

p(x) =

∫
p(x | θ)G(θ)dθ, G =

K∑
k=1

πkδθk

베이지안 비모수 모형의 경우 G =
∑∞
k=1 πkδθk라 가정하고 G의 사전분포로 흔히 Dirichlet process를

사용한다. 이 경우 K = ∞이기 때문에 Stick-Breaking을 사용하여 무한개의 혼합분포로 확장할 수 있

다 (Dunson, 2010). 뿐만 아니라 이 경우 θ의 주변분포는 Chinese restaurant process가 됨을 보일 수

있고 이 경우 새로운 자료가 관측될 경우 새 군집을 추가할 수 있다는 점에서 기존의 군집방법과 차이가

있다고할수있다.

이 외에도 베이지안 비모수 방법은 잠재요인 모형(Latent factor model)등 다양한 방법과 많은 응용분

야에서널리사용되고있다. 관심이있는독자들은 Dunson (2010) 과 Müller and Quintana (2004) 를

참조하기를권한다.
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