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[A] B RHN K (33%)

(X;~X)2

[A1] Suppose Xy, ..., Xn is a random sample from a normally distributed population with mean p and variance ¢ How is Zn
n

related to the chi-square random variable? Give your reasoning. Be specific. [9%]

[A2] Regarding the properties of an estimator:
{a) How to evaluate the efficiency of an estimator? Be precise. [4%]
{(b) Is an unbiased estimator necessarily a more efficient estimator? Explain your reasoning and give an example. Be specific. [4%])

[A3] Consider a continuous random variable Y with E{Y)=0 and Var(Y)=02. Also assume that the cumulative distribution function
(denoted by F) of Y is strictly increasing. Let ¢, d be some numbers and p1= 1~ Fl¢/a), p2=1- Flic-d)/o).

(a) Express din terms of F, 6, p1, and pa. [4%])

(b) Suppose Y is normally distributed, and c=2, 6®=1, p2= 0.841. Find the approximate value of d. [4%]

[A4] Consider simple (linear) regression on a dataset (x; yi}, i=1, ..., n

{a) Suppose the regression of Y on X yields a line y = 1.5 + 0.5x, and the regression of X on Yyields a line y = -3 + 2x. Use this
information to estimate the correlation coefficient between the two variables. [4%)

{b} Suppose you standardize both the x; values and the y; values in the dataset and then perform the regréssion of Y on X. What
can you say about the intercept and slope of this newly obtained regression line? Give your reasoning. [4%]

[B] MM (33%)

[B1] HRAMT T HEIREA (stanines) - [4%]

[B2] B4 8 454 48 (item characteristic curve, ICC) A Z £ MR BIE 3/ (Item response theory, IRT) # & =@ %
# -[6%])

(B3] % PR8N E S B (norm-referenced tests ) B * R E B A FHMBAFEAM ? FRAKRF Fe932d - RS
b2 B W T & o [7%]

(B4] HRp AR R ER2ZAEL T - [6%]

[B5] kil 3t 4800 RIS B4 12 B do 4T R MTMM (multitraitmultimethod » $ A4 K $ ik ) £ R - [10%)
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(@) BHEESS S U LA BBE  FHULAREELER - [5%]
(b) FHELARMERLT RF BB Zh BT ? [4%] ﬂ;‘f}f'@
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[C2) ARERBAXEHERLAREREQVE A TRESEMR > ALV T —EHNHHH > ERFAADE
FEEF A FERANEREN B RE XY LT EGRERE DRSS AL GREALROEHE -
{a) 3k 1B K eyt B4T 7 [3%]

(b) & BB RE - [4%]

(I AFREEBREAMNEELATHNRE—EFRS LT AMBAELEFERBEOVE  EFFREA L4
B BEAMERAREZ BT AMPELEFERFOEE e R AN EREBRE - B
EMEHER > AT AR SATER LY P MG REST HEZEH AR RB A F EEH N EMREHR
BB IR AR - AR FENLAER  RARHARIFEEETHOAMA T RALME  SEEHGAMNE
EAELTHEREMEARRLFERBELE - .

(a) M B AEEMEERAERT (BB TFHTH) RADHE - BRARG - [5%]

(b) S RAEE B THEFRTNL (BREZANS BHE) > FHALE R AHRALSRIARIEHRMAL

WHAHRX ARG ER - [13%])
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