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Social Medicine

Select and answer one question from Question 1-3. Write the question number you have

selected on each answer sheet. Only answers to these selected questions will be scored.

Question 1 (Elective Question)

Answer Questions (1)—(6). Also, answer with an explanation of how you derived the answer for

Questions (1)—(5).

(1) Calculate the integration of f01 e *dx

2 -3

(2) Given matrix A = (_1 4

), find the determinant of the transpose of matrix A.

(3) Let the function f(x) be defined as follows:

. —x)2 <x<
f(x):{c x(1—x) O_x_.l
0 otherwise

If f(x) is a probability density function, find the value of the constant C.



(4) Answer the following questions regarding the bivariate discrete probability distribution

given in the table below.

Y=1|vY=2
0.2 0.1
0.3 0.4

Il
N =

be [

(i) Find the marginal distributions P(X), P(Y).

(i1) Determine whether X and Y are independent.

(5) Suppose x4, X3, ..., X, is a random sample from an exponential distribution with parameter

A > 0, whose probability density function is given by

de M x=0
A :{ 20
fGID 0 otherwise

Answer the following questions:

(1) Find the likelihood function L(A).

(ii) Find the log-likelihood function [(4) = log L(1).

(ii1) Find the score function by differentiating with respect to A.

(iv) Derive the maximum likelihood estimator A .



(6) Explain the advantages and disadvantages of interventional studies and observational studies
in medical research. Additionally, provide one example of a study for which an interventional
design is more appropriate than an observational design, and one example of a study for which an
observational design is more appropriate than an interventional design, along with the reasons

why for each.



Question 2 (Elective Question)

Answer all questions (1) through (4) below.

(1) Female in her 40s. She is currently receiving treatment at the university hospital's internal
medicine department for systemic lupus erythematosus. Her mother began to become forgetful
one year ago, so she has started visiting her parents' home more often. Her father's physical
function has also declined to where he now needs someone to accompany him when he goes out.
Her own physical condition has also gradually deteriorated, and as a result, she is becoming
increasingly anxious. Explain how she should respond from the perspective of stress

management.

(2) Female in her 20s. She gave birth six months ago. Her husband took childcare leave for
three months after the birth, and the couple raised the child together, but now she is doing it
almost exclusively on her own. Recently, she has become obsessed with the idea that she is "not
raising their child properly," and has begun to complain of anxiety. As far as those around her
can see, the child is developing normally, and she is handling childcare and housework without
any problems. From the perspective of cognitive therapy, please describe specific guidance you

would provide.

(3) Female in her 30s. After graduating from university, she worked as a bank employee.

Recently, she became a manager and began to overeat to relieve stress. As a result, she gained



10 kg and can no longer fit into her old clothes. Please explain in detail how to deal with

obesity using behavioral therapy for this patient.

(4) Shared decision making (SDM) is a method for patients to face treatment and improve their
adherence. What is SDM? Describe a specific approach using SDM for patients with physical or

mental illness.



Question 3 (Elective Question)

Answer all of the questions (1)—(3) below.

(D) A 10-year study of the morbidity of disease A in 10 persons resulted shown in the figure.
Calculate the incidence and the prevalence rate at 3.5 years. The person-year method

should be used for the incidence rates.

Person 1 | L 2

Person 2 | L

Person 3 B

»

Person4 B L o

Person 5 [ | \ 4

Person 6 B

Person7 I L 4 L

Person 8 B ®

Person 9 B

Person 10 = 2 2 A

0 1 2 3 4 5 6 7 8 9 10

M Observation Begins 4 Onset of illness A Recovery @ Death

2) Choose the correct term to fill in the blanks (a)—(e) in the following statement.

The difference between the true value of the object to be measured and the actual measured
value (observed value, measured value) is called (a). The difference due to random variation is

called (b), and the difference found to be deviated in a certain direction due to some factor is



called (c). (c) cannot be reduced simply by increasing the number of measurements unless

the cause is eliminated.

Systematic errors (bias) are classified into (d) and (e). Random sampling from the target
population is one way to reduce (d). The blinding of the judges to the characteristics of the

subjects is one way to reduce (e).

a. 1. confounding 2. error 3. causality

b. 1. random error 2. systematic error (bias) 3. confounding

c. 1. random error 2. systematic error (bias) 3. confounding

d. 1. information bias 2. interaction 3. selection bias

e. 1. information bias 2. interaction 3. selection bias

3) Explain the characteristics of the observational research methods of cross-sectional

study and ecological study, including their methods, advantages and disadvantages.



