STA248H1: Statistics for Computer Scientists - Midterm Exam
July 23, 2018, 6:10 pm- 9:00 pm

U of T e-mail: @mail.utoronto.ca

Surname
(Last name):

Given name
(First name):

Student ID:

UTORID:
(e.g. lihao8)

Instructions:

e You have 180 minutes for 5 questions with multiple parts. You may
open the test once the start has been announced.

e You may use a calculator. For a numerical answer, please round it off
to 3 decimal digits.

e Total pages (including the cover): 19.

e Write your answers in the given space only. You cannot use blank
space for other questions nor can you write answers on the back.
Your entire answer must fit in the designated space provided
immediately after each question.

Formula or information you might need can be found on the last page.

Question | Q1 | Q2 | Q3 | Q4 | Q5 | Total
Points 20 |10 |20 |25 |25 | 100

Score




Formula or tables:

e The p.d.f of a normal random variable X with mean p and variance
_=w?

7% Jx(o) = e

e The p.m.f of a binomial random variable X ~ B(n, p) with probability
of success in a single trial p and the number of the trial n is:

P(X =k) = (Z)pk<1 )

o Y =(n—1)S?/0% ~ x*(n — 1) has mean n — 1 and variance 2(n — 1)
where $? = 3" (X; — X)?*/n

z 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
0.0 | 0.5000 0.35040 0.5080 0.5120 0.5160 0.5199 0.5239 0.5279 0.5319 0.5359
0.1 0.5398 0.5438 0.5478 0.5517 0.5557 0.5596 0.5636 0.5675 0.5714 0.5753
0.2 | 0.5733 0.5832 0.5871 0.5910 0.5943 0.5987 0.6020 0.6064 0.6103 0.6141
0.2 | 0.0179 0.6217 0.6255 0.6293 0.6331 0.63568 0.6406 0.6443 0.6430 0.8517
0.4 | 0.6554 0.68591 0.6023 0.6564 0.6700 0.6730 0.6772 0.6803 0.6544 0.6879
0.5 | 0.6915 0.6950 0.6985 0.7019 0.7054 0.70583 0.7123 0.7157 0.7190 0.7224
0.6 | 0.7257 0.7291 0.7324 0.7357 0.7389 0.7422 0.7454 0.7486 0.7517 0.7549
0.7 | 0.7530 07611 0. 7642 0.7673 0. 7704 0.7734 0. 7754 0.7794 0.7323 0.7352
0.8 | 0.7331 0.7910 0.7939 0.7967 0.7995 0.8023 0.8051 0.8073 0.8106 0.8133
0.9 | 0.8159 0.8136 08212 0.3238 082604 0.83289 0.8315 0.8340 0.8365 0.83589
1.0 | 08413 0.8433 0.8461 0.8485 0.8503 0.8531 0.8554 0.8577 0.8599 0.8621
1.1 0.3043 0.36685 0,300 0.8708 0.8729 0.8749 0.8770 0.3730 0.85810 0.8530
1.2 | 0.8849 0.8859 0.85888 0.8907 0.8925 0.8944 0.8962 0.8930 0.8997 0.9015
1.3 | 0.5032 0.9049 0.90660 0.9082 0.9099 0.9115 0.9131 0.9147 0.9182 0.9177
1.4 | 0.9192 0.9207 0.9222 0.9235 0.9251 0.9265 0.9279 0.9292 0.9306 0.9319
1.5 | 0.8332 0.9345 0.9357 0.9370 0.9332 0.9394 0.9406 0.9413 0.9429 0.99441
1.6 | 0.9452 0.9463 0.9474 0.9434 0.9495 0.9505 0.9515 0.9525 0.9535 0.9545
1.7 | 0.9554 0.9564 0.9573 0.9582 0.9591 0.9599 0.9003 0.9516 0.9625 0.9833
1.8 | 0.9641 0.9649 0.9856 0.9564 0.9671 0.9573 0.9686 0.9593 0.96589 0.9706
1.9 ( 0.9713 0.9719 0.9726 0.9732 0.9733 0.9744 0.9730 0.9750 0.9751 0.9767
20 | 0.9772 0.9778 0.9783 0.97588 0.9793 0.9793 0.9303 0.9303 09312 0.9817
2.1 0.9521 0.9526 0.9830 0.9834 0.9533 0.9842 0.9540 0.9850 0.9554 0.9857
2.2 | 0.9881 0.9364 0.9308 0.9371 0.9375 0.9373 0.9381 0.9334 0.9887 0.9330
2.3 | 0.9833 0.93596 0.95893 0.9301 0.9904 0.9900 0.9909 0.9911 0.9913 0.9915
24 | 0.9918 0.9920 0.9922 0.9924 0.9927 0.9929 09931 0.9932 0.9934 0.9936
2.5 ( 0.9938 0.9940 0.9941 0.9943 0.9945 0.9945 0.9943 0.9949 0.9951 0.9952
2.6 | 0.9953 0.9955 0.9956 0.9957 10,9958 0.9360 0.9961 0.9962 0.9963 0,994
4.7 | 0.9985 0.9966 0.9967 0.9968 0.9969 0.9970 0.9971 0.9972 0.9973 0.9974
2.8 | 09974 0.9975 0.9975 0.9977 0.9977 0.9973 0.9979 0.9379 0.9930 0.9951
2.9 [ 0.9931 0.9982 0.9982 0.9983 0.9984 0.9984 0.9985 0.9985 0.9986 0.9986




E
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Table A5 Critical Values for ¢ Distributions =
1
e
o [
¥ \ A0 A5 025 )| 05 101 005
1 1078 6.314 12,706 31.821 63.657 318.31 G36.62
. 1.886 2.820 4.303 6.965 0425 22386 31.598
3 1638 2.353 3182 4.541 5.841 10.213 125924
4 1.533 2132 2776 3747 4.604 7173 8610
§ 1.476 2.015 2571 3365 4.032 5.843 G6.BG0
b 1.440 1.543 2447 3143 3.707 5.208 5050
T 1.415 1.E85 2365 2.008 3.480 4.785 5.408
8 1.387 L.B&0 2,306 2.806 3355 4.501 5.041
9 1.383 1.E33 2262 2821 3.250 4.297 4781
10 1372 1.E12 2278 2.T64 3168 414 4 587
11 1.363 1.786 2201 2718 3.106 4.025 4437
12 1.356 1782 2179 2681 3055 3.830 4318
13 1.350 LTl 2160 2.650 amz 3.852 43221
14 1.5 1.761 2145 2624 24977 3.787 4.140
15 1341 1.7563 2131 2.602 2047 1713 4073
16 1337 1.746 2120 2583 24821 3686 4015
17 1.333 L.740 2110 2567 2808 3646 3965
18 1.330 1.734 210 2.552 2878 610 34822
19 1.328 1.728 2083 2.539 2.861 3579 J.BE3
20 1.325 1.725 2086 2528 2.845 3.552 3850
2 1.323 L.TE] 2080 2518 2.831 3527 3819
i 1321 LT17 2074 2508 2.818 3.505 3792
4 1315 1.714 2065 2.500 2.807 3.485 3767
L 1318 1.711 2064 2402 2.747 3467 3745
] 1.316 L.T08 2060 2485 2787 3450 3TE5
6 1.315 L.T06 2056 2479 2778 3435 3707
e 1.314 1.703 2052 2473 2171 1421 3.690
28 e 1.701 2048 EABT 2.Th3 3.408 3674
20 1311 1.658 2045 2462 2.756 3.396 3.650
o 1.310 1687 2047 2457 2.750 3.385 3646
3 1.304 1654 2037 2449 2.T18 3.365 3622
H 1.307 1.6491 2032 Z441 2.T28 1348 3.601
36 1.306 1.GEE 2028 24 2718 31313 3.582
K] 1.304 1.GEG 2024 2429 2712 3319 3.566
40 1.303 1.GE4 2021 2423 2.704 3.307 3.551
S0 1.299 1.E6T6 2.00% 2403 2678 3.262 3.496
60 1.206 1671 2.000 2.300 2.660 31232 3.460
120 1.289 1658 1.080 2358 2617 3.160 3373
@ 1.282 L.645 1960 2.326 2576 3.090 3201



