Suggested Answers:

Part A:

1. Dividing the cells by 1,058 (the total number okebvations), we obtain

Y 1 | 2 | 3
Voted for Total
X Soong Lien Chen
1 |Mainlanders 9.26% 2.74% 2.08% 14.08%
2 Hakha 4.44% 3.12% 3.59% 11.15%
3 Holo 21.17% 17.30% 36.20% 74.76%
Total 34.88% 23.16% 41.87% 100.00%

Note that the numbers don’t add up, mainly becafis@ error in the original
table: 224+183+383=790, not 791, so the total shbale been 1,057, not 1,058.
This is something you should check with real datiged to you.
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2. E(Y|X=D=)> jPrlY=j|X=1)=1+| 0+10=—+20=— |=1—— = 149,
(YIX=D=3 jiPrly=j|X =0 [ 149 149j

= 149
. 98 29 22
sincePr(y =1| X =1)=——, PriYy = 2| X =1 = & Priy =3| X =1 = :
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Similarly,
3
E(Y| X =2) =ZjDPr(Y= j1X=2) :2+(—1EI£+O+1G§]=1@= 193
= 118 118 118
3
E(Y[X=3=) jPr(y =j|X =3 =2+(—1@2£1+0+1B3£3)=2£1= 220
=t 791 791 791
3. Pr(X=1]Y=3) = 22,: 497%, Pr(X =2|Y =3) = 38,: 858%,
Pr(X =3|Y=3) = 38?: 86.456% .
4. No, since

Pr(X =1) [Pr(Y = 3) = (L4.08%) ! (4187%) = 590% # 208% = Pr(X =1Y = 3).(
Note: Any similar calculation would also be valid.)



3
5, E(X|Y:1):ZXEPr(X:x|Y:1)=2+( +o+1g2_j 2126 _ 534
= 369) 369

3
E(X2|Y=l)=2x2EPr(X:x|Y:1):4+( +o+5g2_4j 4826 554
oo 369 369) 369

Hence,Var(X |Y =1) = E(X?|Y =1) -[E(X |Y =D)]* = 624~ 234% =0.7644

E(X |Y=2)=Zslxupr(x =x|Y=2)=2+

x=1

3
E(X2|Y:2):Zx2|:Pr(X:x|Y:2):4+( +O+SD1’—3J 4@~738
~ 24 245 245

Hence,Var (X |Y =2) = E(X?|Y =2) -[E(X |Y = 2)] = 738- 263 = 0.4631

—1[—l§+0+1D]Ea 2@~ 263
245 245 245

3
E(X|Y=3>=ZXEPr(><=x|Y=3)=2+[ 2 +0+193_3j ,361_ oo

x=1 443 443
3
E(X2|Y=3):ZXZEPr(X=x|Y:3)=4+( +o+5G3—3j 41849 817
=i 443 443

Hence,Var (X |Y =3) = E(X2|Y =3) -[E(X | Y =3)]2 = 817- 2812 =0.2739

Thus, candidate Soong has the most diverse supade, while candidate Chen
has the least diverse supporter base.
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E(Y? X =D =Yy’ [PrY =y|X =1) =4+| -30— +0+503== | =4 = 2.765
v ) ;y =yl ) ( 149 149) 149
Hence,Var(Y | X =1) = E(Y? | X =1) -[E(Y | X =1)]* = 2.765- 149? = 0.5449
Recall E(Y | X =2) = =119 193,
11€
3 47 38)_, 49
E(Y2|X=2) =Y y?PrY = y| X =2)=4+| -30— +0+50— = 4415
v ) ;y =yl ) [ 118 118) 118
Hence,Var(Y | X =2) = E(Y? | X =2) -[E(Y | X = 2)]" = 4415- 193 = 0.6901

RecallE(Y | X =3) = 2@~ 220.
791

3
E(Y?2|X=3) =) y*[Pr(y =y| X =3) =4+( 3@2—4+o+593—3j 4&432 557
vt 791 791
Hence,Var (Y | X =3) = E(Y?| X =3) -[E(Y | X =3)]* = 557- 2207 = 0.73.
Therefore, Holo have the most diverse choice (thddgkha are a very close
second), while the mainlanders have the least sivehoice.



7. (Bonus Question) Possible answers include:
a. Ethnicity does indeed influence politics.
b. Some candidates have more homogeneous “fan baaebthers.
c. Some ethnicity groups have more homogeneous prefeseabout
candidates (preferable their own ethnicity grounant others.

Part B:
1. p= i(449+ 245D449j _ 449 (823+ 245) _ 449 54.556%%
1068 823) 1068\ 823 823
2. p= g:? = 545563%, same as 1.
= = 449 £74 1
3. se=,pd-p)/n=]— J— = 174%.
Pe=P) \/823 823 823 °
4. The test statistic i:J,O ~ 05 = 0'045565= 262, so thep-value for the two-sided
se. 0.017¢

test H: p=0.5vs. H: p# 0.5 is (consulting the Z-table) 0.0044*2=0.0088les
thep-value of the one-sided test:hHb = 0.5 vs. H: p > 0.5 is 0.0044. The two
results are different because the two-sided tettdes the possibility thai<0.5,
while the one-sided test excludes it. (Note tlat gan “manipulate” thp-value
by choosing which test to use!)

Yes, since Hlis rejected with very loy-value (<1%).

(Bonus Question) Possible answers include:

a. The undecided voters eventually had a differeninggpattern compared
to those who have already decided at the datereégu This would be
significant if some voters intentionally withhelakir choice in the survey.

b. Selection bias due to a high “declined-to-answatér This would be
significant if the group of voters who shy awaynfroesponding to UDN’s
inquiry have different characteristics than the {ghmopulation.

c. Sampling bias due to the time of the survey. TWuoslld be significant if
the surveys were conducted only in certain periath@ day, such as noon
(which only certain types of people would pick it home phones).

d. Sampling bias due to phone ownership dispersiohimnvthe population.
This would be significant if telephones were nopplar.

7. (Bonus Question) Possible answers include:

a. Due to the past authoritarian dictatorship, suggrerdf the incumbents
(then opposition party) might be less inclinediare their opinions. This
would lead to “undecided” voters voting differentdgmpare to the
decided.

b. If UDN has a bad reputation regarding polls, caertaiters might simply
hang-up directly when receiving calls from UDN. iFtvould results in a
selection bias due to the high “declined-to-answaté (699 out of 1767).

oo

Part C:



. Since 1ft = 0.3048m, we may scale the sample aeeangd standard deviation by
1/0.0929 since 13t= (0.3048§m® = 0.0929 . In fact, an average (with
standard deviation in parentheses) of 644,864 @®).,in square meters would
be roughly 6,941258 (6,260,689) in square feetat T what you should tell your
American friends.

581618] =201520, the 95% confidence interval for the mean
V32

campus size of public universities is 644,864 +,300 = (443,344, 846,384).
2 2
o 95,05 _ \/5816182 , 238078
n n, 30 32
see that Z=-1.645 would yield Pr (Z < -1.645) 89. Hence, the 90%
confidence interval for the difference in mean campize is (644,864-283,557) £
(1.645*114, 225) = 361,307 + 187,98(173,407, 549,207).

. Yes. Since the test statisticfi]l'—ls%Y3 = 316, we have g-value < 0.004 (beyond

) Since1.96><(

=114,225 Also, from the Z table we

the lower bound of the Z table provided).

. (Bonus Question) Possible answers include:

a. Public schools, founded by the government, haveaarer time obtaining
large pieces of land when founding the school.

b. Public schools receive more regular subsidies fitwgriinistry of
Education, and hence, have more resources to rnralatger campuses.
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or,a=Y -bX —cZ.
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Hence, we have

(Don’t you think this is very complicated? Thainhy we need linear algebra and
matrix formulations!!)

(X%
5. 8= (W'W) W'Y impliesW'WB =W'Y whereV'W = | (X' [(x° X' x2).
(X2

(1. 2.

SinceV'y =| (XN' Y =| (XY)'Y |, we have

(X?) (X?)Y
n Zn:Xj Zn:Zj an+bZn:Xj +czn:Zj Zn:Y'
n s njzl a n J:i J::Ir-1 j=1 J
WWB=|> X, D X* > Xz |b|=[ad, X, +bY X?+cd> X,Z; |=| (X))Y
j=1 j=1 j=1 C j=nl i:l j=1 ] (x 2)'Y
27, XXz X7 ay Z, +by X,Z;+c) Z}
j=1 =1 =1 j=1 j=1 j=1

The first row immediately yields the formula in @r,na = ZY bZX —CZZ

j=1 j=1 j=

Sincex=X-X,y=Y-Y,z=Z-Z, plugginga=Y —bX —cZ into the second row,

we obtairb[z X7 —n)?z} +c{z X,Z, -nX [f} =Y X,Y, -nX Y, which is exactly

i=1 =1 i=1
the first formula in 4, namely> x;y; =b>_x? +¢> x,;z, . Similarly, the third row
i=1 i=1 j=1
would yieldb{z X,Z; —nX Ef} +C{ZZJ—2 - nzz} =>Y,Z, -nY [Z, which is
= - =

exactly the second formula in 4, nameEz y, = be +cZz
I e '



