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2. R EMEYFIXIER:
(a) ZEBRFI (demean): A (X7, Y) = (X; - X, Y- Y), Al /3* = [3, &* = 0o

X,-X Y. -Y
Sx > Sy

3. H REREEERE: BASOE BRFR (RRFH) DUk E SR B B E £ F.

(b) FE¥EAL (standardize): Bl (X7, V") = ( ), R f* = rxy, &* = 0o
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10%) A researcher estimates the following regression equation:
greg q
Y = 0.5+ 0.006X

where Y is the number of asthma hospitalizations, and X is the concentration of sulfur
dioxide (SO,) measured in parts per million (PPM). Suppose the researcher changes the
unit of measurement of X from PPM (1079) to parts per ten thousand (%o), where 1%o =

1073, and re-estimates the regression. Answer the following questions:
1. (5%) Write down the new regression equation after the unit change.

2. (5%) Does the coeflicient of determination R* change? Explain briefly.

(115 B RER)

(B&)
B4 X* = 0.001X, Kt

0.006

Y:o.5+o.oo6X:o.5+ X" =o0.5+6X"

0.001
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A change in the unit of measurement of the dependent variable in a model does NOT lead

to a change in
(A) The slope coefficient
(B) The standard error of the regression
(C) The standard error of the slope coeflicient
(D) The goodness-of-fit of the regression
(E) The confidence interval of the regression (114 FIERF£)

(%)
2 (D). BERHYCB RN, &8N AEIRITERE LA EE, B G RANREE.,

PlRE 1.1.3 #RITEE: PRI

(8%) Let E(y) = py, and E(x) = ux. Consider two regression models:

Model A: y = B, + fix + &,
Model B: y* =y, + p.x™ + 1,
where y* = y — py, x* = x — .

Assume E(¢) = 0. What is the relationship between f3, and y,? Explain in detail.
(113 I REF S )

\.

()
TEFIARA, B, = E(y) - B.E(x), AR AISE R

Y=y~ Pipx +Pix + ¢
y—ty =0+ B (x—py) +e

~— S~ —
*

y 4! x*
R B R RE AT BA B, = y,, BE FHEECETRR, N dugs BRI R (REL
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BURE 1.1.4 #RITEIE

A sample of 30 weeks (indicated by the subscript t) comes from a small village for us to

estimate the following ice cream demand equation:
Inconsy = B, + B, Inincome; + B;1In price, + B,tempF; + &;.

The above four time-series variables are logarithmic per-capita weekly consumption of ice
cream (cons;, in pints), logarithmic per-capita weekly income (income;,, in dollars), log-
arithmic price of ice cream (price;, in dollars per pint) and average weekly temperature
(tempF,, in degrees Fahrenheit), respectively. ¢, is white noise. The OLS estimation result

shows:
> [31 =-5.8569 and s.e.(ﬁl) =1.3084
»B,=0.7982 ands.e.(B,) = 0.2605
» B, = —0.6262 ands.e.(By) = 0.5947

» B, =0.0006 ands.e.(B,)=0.0012

» R =0.7405 and sample size T = 30

Where (s.e.(X) denotes the standard error of X). If someone measured temperature in de-
grees Celsius (tempC;) rather than in degrees Fahrenheit, the ice cream demand equation

will be changed to:

Incons; = &, + a, Inincome; + ayIn price; + a,tempC; + ¢;.

tempC; = = x (tempF; — 32)
9

The above alternative estimation of ice cream demand equation will give us &,, &, and

s.e.(a,) =? (112 B LA

(&)
1 tempF; = 9/stempC; + 32 KA A 5E]

In cons; = —5.8569 + 0.79821n income; — 0.62621n price; + 0.0096 (gtempCt + 32)
5
= —5.5497 + 0.7982In income, — 0.62621n price; + 0.01728tempC;

R &, = —5.5497, &, = 0.01728, MAREEENZEE |1 (HRI R/, RELRIZSEHERR BRI 2R
et XS LRy 2 &, A

SE(&,) = §SE(B4) = ? X 0.0012 = 0.00216
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_ _ n
N(o,02),i=1,....n, X/ =X;-X,and X = ). X;/n

i=1

1. (10%) Derive the least squares estimators (3o, ;) of (o, ).

(20%) Assume a linear regression model Y; = 3, + 3, X" + ¢;, where ¢; are independent

2. (10%) Derive the distribution of ﬁAo. (108 ZREEL)
(B%)
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B3 X, B MEHE, XA Y, = o + BX7 + &5, Hb & " N(o,02), HIL Y; ~ N(Bo +
B.X7, 0%) BAHERSE, B E(Y;) = Bo + S X7, Var(Y;) = 0% X Y 2 Y ZAEHRE
Rt Y 7RG fE oD, Hor
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n

zz:(ﬁo+ﬁ1X) Bo+ B X" = o

Var(Y) Var(—zi=1 i) = iz Z Var(Y;) = no’ _ %2

ES) ket
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PlRE 1.1.6 BBGEITEN (ELAY) ik

Please use the following information to answer questions.
A random sample of 100 MBA students is selected from a population and these students’
weight and height are recorded. A regression of weight (measured in pounds) on height

(measured in inches) yields
Weight = —50 +3.21 x Height,R* = 0.57, SER =11,

where SER refers to the standard error of the regression. Suppose now we change the unit
of measurement from pounds to kilograms for weight and from inches to centimeters for

height. (Note: 1 pound equals 0.454 kilogram and 1 inch equals 2.54 centimeters.)

1. What is the estimated regression intercept and coefficient of Height in the new regres-

sion model?
2. What is the estimated regression SER in the new regression model?

3. What is the estimated regression R? in the new regression model?

(109 EARMEHA M E2)

(E)
SIREUS Weight*, Height*, BRI BB R5

0.454Weight = Weight*
2.54Height = Height*

RGN A AT S 2]

Weight*/o.454 = —50 +3.21 x Height*[2.54

Weight* = -22.7+0.5737 x Height”

B 1.2 #1 SSE* = ¢2SSE = 0.4542SSE, R it

. SSE* 0. 454ZSSE SSE
SER \/ \/ = 0.454 = 0.454 * 11 = 4.994

n-—2
—
= SER

Ak PR OB B R AU P E AR, L R*™ = R = 0,57,
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Neneneko recently won the lottery. He plans to spend the money to buy stocks. Neneneko is
now studying the property of a certain stock X. Below presents the data of monthly returns
of X in the past 8 months (r,) and the corresponding market returns (r,,) as well as the

risk-free rates (rs). Please answer questions 14 to 16 using the information.

Month;, 1 2 3 4 5 6 7 8

rx (%) 6 5 1 0o -3 -2 8 13
tm(%) 3 3 -2 -2 1 1 5 5

rp(%) 111 1 1 1 1 1

1. Neneneko is interested in the systematic risk of stock X and would like to estimate the

following regression:

rer=rF8= O + by (i — 7¢) + &

Assume that e; “" (0,02) and that E[e|rm, ;] = o. Which of the followings are
correct?

(A) The ordinary least square estimate I;(?LS =1.533.

(B) The ordinary least square estimate bOLS = 1.672.

(C) The maximum likelihood estimate bé"-’L ='0.014.

(D) The standard error of I;?LS is 0.513.

2. Ideally, Neneneko should perform the following regression:
Txt =g = bo + by(rm —751) + €

Suppose that Neneneko is careless and mess up his code. He performs the following

three regressions instead:

Txt = Qo + ai(Tmt = Tfe) + € (1)
Txt =Vft=Cot Cilfmr + & (2)
Txt = do + dlrmt + Ny (3)

Which of the followings are correct?

(A) ¢OLS = l;PLs
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(B) dOLS = hOLS + 1%

(C) 4OLS % hOLS 4 104

(D) dOLS = £OLS 4 1o (115 HREHE T ZH)
(E&)
[1] 5% (B).(D).
Month, 1 2 3 4 5 6 7 8
y=rx—rf 005 0.04 O -0.01 -0.04 -0.03 0.07 0.12
X=Try—Tf 0.02 002 -0.03 -0.03 0 0 0.04 0.04
BB ER TS S LA T #iE =
Y X=0.06 Y Y=o02
ZX2 = 0.0058 Z Y? = 0.026 Z XY = 0.0097
Rt A 52

_XXY-YXYY/n 0.0097-0.06x0.2/8 164
'YX —(2X)*/n  0.0058-(0.06)*/8 107

bo=Y - b,X =0.025 - (16—4) X 0.0075 = 0.0135
107
SST=> Y- (D Y)*/n=0.026 - (0.2)*/8 = 0.021
SSR=0>x [ X*~ (> X)*/n] = ( ) (0.0058 — (0.06)*/8) = 0.0126

SSE = 0.021 — 0.0126 = 0.0084
SSE _o. 0084

"2

= 0.0014

b ) 0 0.0014 o6l
\/ SSTx ~ \/ 0.0058 - (0.06)*/8 o

KRR FER B P RS I, A ML g —E %5 OLS gt (C) ZEIHEFER,
[2] 3 (A (D), PENZERZE, RGP EBIE, Wit a, = b, = ¢, = d,. HERAIBRE
BIESS:1

Ao =Tf;+ by =bo +0.01
Co=bo — bﬂ'ft

do = bo+ (1= b,)rf = o + T = Co +0.01
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Consider the following two models:

Model I:InY; = B, + B, X; + u;
Model IT:In Y;" = B; + B, X7 + u;
where Y = w,Y;, X' = w, X, and w, and w, are known constants.

1. (5%) Establish the relationships between the coefficient estimators and their standard

errors of Models I and II.

2. (5%) Are the R? of the two models different? Why or why not? Show your result.

3. (5%) Find the t-statistics for H, : 8, = o ( Model I), and for H, : 8} = o (Model II).
Are they the same? Show your result. (104 H IEAEH)

({:)
® Y =w Y, X = wo X RAEERGEA RS E]

In(w,Y;) = B + B (w2 Xi) + s

B S E
InY; = —-Inw, +w,f; X; +u;
e e ——— |
B. B.
Rl
[31* = Bl +Inw,
A* _ i A
ﬁz - W2/32
RE B = Baw,, NIRRT e HEE B (R SR, R
A 1 A
SE(B)) = SE(S,
(1) = o SE(B:

HAPRE w, IR &, HEHEEERE, w, BAUREME, LURE SE(B:) > 0.

InY? = InY; +Inw, Z2ARMEEE, X' = w,X; ISR, REEECT G2 2R
SR/, N R R ER Y E AR (R B0 AN EREARTER], XA R> B HZ
HIRHBA R R 75, R (EARELRYT R> EAHIEL

t fER AT BRIA/NREE R R » BRE, AR (8 & B R R BRI, ¢ e
AEMREAERZT A (B w, <o)






