KAIST GSDS Entrance Exam — Sample #1
Statistics. [Hint list] ot AEEo] Hat= dlof oA, th-&9] 484 AHLEL HE o] Zrglo]
Z-g7hssict.

(H1) ¢12]9] non-negative Z-EH S Y &} A5 ko tsto], E[Y*] = I kyF=1 - PlY > yldy.

(H2) Jensen H-5-21: ¢19]9] non-negative W4 Yol tiste], E[VY] < /E[Y].

(H3) dolo] g4 Yo A yoll tiste], E[Y] =E[Y[Y < y] x P[Y <y +E[Y|Y > y] x P[Y > y].
(H4) [°ePdt = .

(A %] 4520 FUO R AFHEE= “SunLight” 2Hs R o] A9 o] TAlo] glofAl, 207 9]
HAFE] tigte] £ HIAEES AYPSHA I(n = 20), ZF AF-E0| thsto] 23 22 GlolE] (21,...,3n)

T8-S ot A5 (n = 20) x1 T T3 || Tper | Ty || 200w
TA7FA] S4F AZF (hours) | 1,164 | 1,207 | 1,585 | ... | 886 | 922 | 1,200

“SunLight” 9] & Xehe a4z A6, 1 Bt 8= p = E[X|2HaL sha) ot A&
=l g5 2.

1 ol ope] A% 07} EAfsle], BE oFe] 4 xe] Hstel BIX > 1] = exp (—(6)2) 7t Y FThD
Vet (% 35%)

(a) SEHS X o] &5 U g (probability density function)2} H+(u) ¥ second moment(E[X?])

£ FahAe. (154)

2. 9 AP ABT G AT A W 22 AL WA ik “oizg AFE 2000
A ol QIGLTL(1 = 2000), T AZE S WA ke 5749 AFEe] R
REQIekr = 5)7. %, AWe] ASH F AT St =27 41,

7% 919) F 7Y 0 = 2049 AFES 200042 el 5L chetgon], heix] r = 5749]
==Xe)

(107)
i, BE oFe] A% zof diste] E[X|X > 2] = E[X] + 27} AhFThw &), o] 242
ol-gato] Wt 4He s WHS AAGA L. (15%)



Programming. L% # J(o) 20 fa, 1A Dolol B FrARe. WA [(2) 0] o}

7t [a,b]o] EASH=A] |G, o7t 2T H 22 H9] eHolA g &A= 2= Python
codeE ZHdstal, 71 A|gk E*ES =452 (Python o] ¢]=512] QrthH pseudo-code2 25t
2). (20%)

o SV} Shubete ZARITHE ¢ W9] oldlel st EAshe A5t ddd (5, of® A4 oS
SR, [1* — e,2° + ¢] T Ufell f(x) = 02 BHE3H= a7k ZAfstofof A,

o f= F5olm, f(a)9} 2ol shte] A4elelS setuEl 2 Aot Python codeo] A T&8 4
gick.

o [ ol et gradient Ath2 FHA U] ¢fom, 222 fof thel Al4tttE £ 4~ Aot

def find_root(f, a, b, e):
# write your code here

>>> def f1(x):

. return xxx—2
>>> def f2(x):

. return xxx+10
>>> find_root( fl1, 0, 5, 0.1 )
1.484375
>>> find_root( f1, 0, 5, 0.00001 )
1.4142131805419922
>>> find_root( f2, 0, 5, 0.00001 )
None




KAIST GSDS Entrance Exam — Sample #2

Statistics 1. &7 XH’TEE A2 Ads A2 BA; AR5 **104T7} i =3 Aol 7}
Skt ZHAQ ARFE AT wfj7hA] E*XW 43t A4S FEHS X2t opr; o, o AF
SIES P(X =2) =60%(1 - 0)2 FHA5HA}

1o oxl

1. o] £:] 0] -2 F0] 7, parameter 9] 2Juli FAI7}?
2. G(z) =P(X > 2)2 T3
3. 3 A%o] ARE A9 Aot ohgat Lok
X1 | X2 | XT3 | T4 | X5 | Tg | T7 | 8 | 9 | T10 T
410121603110 3 |30
(2) 6 2A5H7] St APA WS A A5 L
(b) 62 HSFHHOMLE) 2 T5HA 2

1L AGE AR T )
dolel 2 65 of

(¢) MLEE o]&3t ¢

5. WA A7k A% BO] ARE A4 AART 9tk o] A% BY ABE 0 = 0.8 Y= F4H
o A% B7F 937 8] 4GRS A%os AT i), 45 Brh TR AclA] kgt 2ol
Aerersitt. Uk ool 2145 FAE B TR 1015 DA (=Si0)FLITh Sip B4 olne]
TEH A3 Y71 @7te? Ak o] Ak WobSelol g

Statistics 2. A @AM FRY Fol ST (Bl o|RE £E7H FololL mm
99IE 24F) Eoh 2L dolEE P uf ok o] FhAle.

p(mAR s || 1 [ 2 | 3 18(=n) | FL2Bd | BEFFEA
6; (H9)mm) || 750 | 741 | 762 | --- 730 0 =1743.8 sp=3.4
r; (H9):mm) | 751 | 740 | 764 | --- 731 F="T44.5 Sy =34

1. “o2uo] dunct Aty ek /M BAMCR PAsHE o] 1S AR oW 277}
Q=] ZrobE AL,

() Ho : jir = e vs Hy = e > ey S9%% o = 0.05 (1714 e 70]0] BR, 1,2
o 2870|9] R
(b) BHREEZFHA s =5 =35, =34

12

(c) df = 2n — 2 = 3491 t- B3 AR tyy0 = 1.69 (3L, t3yq = 24 = 1.645 AFL)



(d) AHSAF to = s\/‘;ﬁ 20 = 2L 2 0.618 < f340 = 1.69.

(22 p-value = P(T34 > to|Hp) = P(Z > to|Hp) = 0.27 > o = 0.05)
Z

(e) A& TE a=0.05°014 Hog 714 = e =, e > weolZH B = gl

2. 1] AN 9RE 2Yote] SuIE AR ANAL. (F7h2 Bad PRt o,
YAISFIL ARESHAL2)

Programming. TU|o|E D = [x1,29,...,%,|= input 22 YrobA]| k-th smallest element& i &4

2 ZFE= code = pseudo-codeS $HA o]—_]_l A|AISE v o] Worst Case Complexity S WA 2. (T
sorting& ARE-GFA] HFA2.)

lo



KAIST GSDS Entrance Exam — Sample #3

Statistics 1. A factory operates with two machines of type I and one machine of type II. The weekly
repair cost, X, for each of type I machines is normally distributed with mean p; and variance 0. The
weekly repair cost, Y, for a type II machine is also normally distributed, but with mean uo and variance
302. Therefore the expected repair cost per week for the factory is 2j1 + po. Suppose you are given
a random sample X1, Xo,..., X, on the repair costs of type I machines, and an independent random
sample Y1,Ys,...,Y, on the repair costs of type II machines. That is, X1, Xo,..., X, Y1,Y2, ..., Y,
are all independent.

1. Show how you would construct a 90% confidence interval for 2u; + ps.

(a) if 02 is known.

(b) if o2 is not known.

2. Explain how you would test whether the mean repair costs of type I and II machines are the same
or not. Write appropriate hypotheses, specify the test statistic, and its probability distribution
under the null hypothesis.

Statistics 2. A married couple, say Parks, have their child in daycare. They sometimes arrive late
to pick up their child from daycare, which has a strict policy requiring parents to be punctual. To
enforce this policy, the daycare charges 50 cents per minute for tardiness. Assume that the daily delay
in picking up their child, represented by variable X, follows an exponential distribution with a mean
of 6 minutes.

1. Assuming that their child will attend daycare for 100 days this year, what is the probabil-
ity distribution of the total duration (in minutes) of their tardiness during this period? What
assumption is needed for this conclusion?

2. Approximately calculate the probability that they will pay more than $315 in late fees during
100 days. Use Central Limit Theorem.

3. Suppose that the daycare changes the rate to (22 + z)/10 dollars for = minutes of tardiness. On
average, how much will Parks pay in late fees each day?

4. Another married couple, say Kims, also enroll their child in the same daycare, where their daily
delay in picking up the child, represented by variable Y, follows an exponential distribution with
a mean of 5 minutes, independent of Parks’ delay represented by X. What is the probability
that Parks will pay more late fees than Kims on any given day?



Standard Normal Probabilities

Table entry
Table entry for z is the area under the standard normal curve
to the left of z.

z .00 .01 .02 .03 .04 .05 .06 .07 .08 .09
0.0 .5000 .5040 .5080 .5120 .5160 5199  .5239  .5279 .5319 .5359
0.1 .5398 .5438 .5478 .5517 .5557 .5596  .5636  .5675 5714 .5753
0.2 .5793 .5832 .5871 .5910 .5948 5987  .6026  .6064 .6103 .6141
0.3 .6179 .6217 .6255 .6293 .6331 .6368 .6406  .6443 .6480 .6517
0.4 .6554 .6591 .6628 .6664 .6700 .6736 .6772  .6808 .6844 .6879
0.5 .6915 .6950 .6985 .7019 .7054 .7088 .7123 7157 .7190 7224
0.6 7257 7291 7324 .7357 .7389 7422 .7454  .7486 7517 .7549
0.7 .7580 .7611 .7642 .7673 .7704 7734 7764 7794 .7823 .7852
0.8 .7881 .7910 .7939 .7967 .7995 .8023 .8051  .8078 .8106 .8133
0.9 .8159 .8186 .8212 .8238 .8264 .8289  .8315 .8340 .8365 .8389
1.0 .8413 .8438 .8461 .8485 .8508 .8531  .8554  .8577 .8599 .8621
1.1 .8643 .8665 .8686 .8708 .8729 .8749 .8770 .8790 .8810 .8830
1.2 .8849 .8869 .8888 .8907 .8925 .8944  .8962  .8980 .8997 .9015
1.3 .9032 .9049 .9066 .9082 .9099 9115 9131 .9147 9162 9177
1.4 9192 .9207 9222 .9236 .9251 9265 .9279  .9292 .9306 9319
1.5 .9332 .9345 .9357 .9370 .9382 9394 .9406 .9418 .9429 .9441
1.6 .9452 .9463 .9474 .9484 .9495 9505 .9515  .9525 .9535 .9545
1.7 .9554 .9564 .9573 .9582 .9591 9599 .9608 .9616 .9625 .9633
1.8 .9641 .9649 .9656 .9664 9671 9678 .9686  .9693 .9699 .9706
1.9 9713 .9719 .9726 .9732 .9738 9744 9750 .9756 9761 .9767
2.0 9772 .9778 .9783 .9788 .9793 9798 .9803  .9808 .9812 .9817
2.1 .9821 .9826 .9830 .9834 .9838 9842 9846  .9850 .9854 .9857
2.2 .9861 .9864 .9868 9871 .9875 9878  .9881  .9884 .9887 .9890
2.3 .9893 .9896 .9898 .9901 .9904 9906 .9909  .9911 .9913 .9916
2.4 .9918 .9920 .9922 .9925 .9927 9929 9931  .9932 .9934 .9936
2.5 .9938 .9940 .9941 .9943 .9945 9946  .9948  .9949 19951 .9952
2.6 .9953 .9955 .9956 .9957 .9959 9960 .9961  .9962 .9963 .9964
2.7 .9965 .9966 .9967 .9968 .9969 9970 9971  .9972 .9973 .9974
2.8 9974 .9975 .9976 .9977 .9977 9978 .9979  .9979 .9980 .9981
2.9 .9981 .9982 .9982 .9983 .9984 9984  .9985  .9985 .9986 .9986
3.0 .9987 .9987 .9987 .9988 .9988 9989  .9989  .9989 .9990 .9990
3.1 .9990 19991 .9991 19991 .9992 19992  .9992  .9992 .9993 .9993
3.2 .9993 9993 .9994 .9994 .9994 9994  .9994  .9995 .9995 .9995
3.3 .9995 .9995 .9995 .9996 .9996 9996 .9996  .9996 .9996 .9997
3.4 .9997 .9997 .9997 .9997 .9997 9997  .9997  .9997 .9997 .9998




KAIST GSDS Entrance Exam — Sample #4

Smart7]7]12 olfate] Zmo] BA7)74A Al A7 (BERS X) ZALS] T8 2L data
£ Qg

Table 1: Time to Sleep

i 112 [3]4] 5 [6 /- ]10000=n) z,
2 (F:E) [ 753120 [55[600]1.2]-- 16.0 10.0

ofef o] AR FokA .

L TloJ8] D = [z1,29,...,%,)5 input. 2= WrobA, A7 Mgt AtolE k7]E Use binofl 23T
HE= W=2]9] HILE 4E countdh= histogram-S AAsHE T8 YHAJSHA| 2

HISTOGRAM (D, k)
Input D: array, D[i] = zj41,i=0,...,n—1
k: # of bins, k£ > 0.
Output H: array H[i|: count for bin i, i =0,1,...,k—1

2. BEWS X o] FEYURFLFE f(o) = Ae Mta T uf, 9]9] Flo[E & BE ASE FFH(point
estimation)s}al 2} ghct.
(a) 254 (MLE)S] o3t 243 A, & FEoH]Q.
(b) AT} ThE FAFL sht AX 6L, o] F o] Aot 1 weke] 2AS WA L.

(
( =
(Trd E[ B 7oA FETHH, Jensen’s Inequality S ©]-§5}9] biaso]F-E &I E H)
( h) n= consistentst7}?

( 0] biased®]o] QlthH, biasE H A5 Bm=A e} (unbiased estimator)2 A|A|SHA] L.

4. o] 717]= batteryd 22 QA 6020] AUH x; = 6002 7|55}l <5™H monitoringS H=T}.
o]= 1o} Aof thgt FAFHS MLE (Maximum Likelihood Estimation) 2 L 5HA] 2

5. ¥9] dataS box plot 2.2 Ve 112} gt}

Qo Qo.25 Qo.5 Qo.75
min ower quartile median upper quartile max

Time to Sleep |- -

(a) X9 B3x7} kA 71%
(b) X BE} A 7H%



(c) BTl D = [e1, s, ...
AAGHA . (oFhe] oA Fekat B2 T W AA 2

zn] ©2 B box plot- AAtsl7] 13t g

def box_plot(D):
N = len(D)
sort D by ascending order
Qo=D[N*0]
Qo.25=D[round(N*0.25)]

Q1=D[N-1]
return Qo, Qo.25, Qo.5, Q0.75, @1




