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Either English or Japanese is accepted for answer.
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Choose three out of the following five questions, and answer them in the next page.
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1. Below is the chemical structure of Serotonin. How many carbon atoms does this molecule have? When regarding this structure
as a graph, what is the maximum degree of the atoms?

2. VS 7OBETNEWEL, ZEOH»DEZVIE1IEWMEZ)YDARN MLzDEE, WOLDERICARTI2LOMEST 2ME
HERXD, COHEIL, zTLz (TIHEELZRT) OR/MBEOR THS, R 2Tz DR/IMLEEORE 2z H'. W DILOELIC

AEHTHIHIHBLAI VL, L IZ D-W THY., 22T D BNAEENRBELAORKELDINATITH S,

2. Given the adjacency matrix (graph) W, we consider a problem of estimating a binary vector z (its element value is zero or one)
from W so that z is consistent with the edge connection in W. This problem can be solved by minimizing z'Lz (T shows a transpose).

Explain why minimizing z'Lz makes z consistent with W. L = D — W and D is a diagonal matrix and D;; is the sum of W;; over j.

3. EEFETcHY v PIEEME(LR) &L LASSOE ML (L) Z A L A & L,
3. Explain ridge (L2) and LASSO (L1) regularization in linear regression.
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4. Explain a clustering algorithm. Representative examples of clustering algorithms are k-means, hierarchical clustering, etc. or another

clustering algorithm can be chosen to explain.

5. MAMRE., PIZAE. zZRE. tREF. Z12FB LB E L,

5. Explain one of statistical tests, for example, z-test, t-test, etc.
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[Answer Page] (Both sides can be used.)
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