LAHORE UNIVERSITY OF MANAGEMENT SCIENCES
Department of Electrical Engineering

EE212 Mathematical Foundations of Machine Learning and Data Science
Quiz 08 Solution

Total Marks: 15 Time Duration: 45 minutes

Question 1 (5 marks)

A continuous random variable X has the following PDF:

f(x)_{%: 0<z<1

0 else
Calculate:

(a) [2 marks] E[X]
(b) [3 marks] E[X?] and hence Var(X)

Solution:
(2) E[X]=[ z(2z)dz = |2a3|} =

) E[X2=/' o T2(2z)dz = |3at|§ = 3
Var(X)=1 — (£)? =

3

Question 2 (4 marks)

A continuous random variable X has the following PDF:

f(x):{lmg —2<z<0

0 else
(a) [2 marks] Find the value of k

(1) [2 marks] Find P(—1.5 < X <0.5)

Solution:

(a) For a valid PDF, it must integrate to 1. So:

fi)z ka3 =1 which gives us k = —i

(b) P(-15< X <05) = [° . f(z)da
=1 [° 2Pdr= Sl —0.3164

Question 3 (6 marks)

A movie theatre claims that the mean time to buy a ticket on their website is 60 seconds with a standard
deviation of 30 seconds. A random sample of 36 customers attempted to buy a ticket on the website. The
mean time to buy was 75 seconds, suggesting that the company’s claim might be false

(a) [1 mark] Write down the null hypothesis Hy and alternate hypothesis H, associated with this scenario
(®) [1 mark] Compute z-statistic for this scenario.

(¢) [2 marks] Determine the P-value for this scenario.

(d) [2 marks] Determine what conclusion can be drawn from the P-value for the following significance
levels:

i a=0.0050
ii o =0.0010



Solution:

(a) Hy:p=60
H, :p> 60

(0) Zatat = 357 /55 =

(c) Using the z-table, we have P(Z > Zgqt) = 1 — P(Z < Zgpar) = 1 — 0.9987 = 0.0013. Hence, P-value = 0.0013.
(d) i 0.0013 < a = 0.0050: reject Hy. The company’s claim might be false.
ii 0.0013 > o = 0.0010: fail to reject Hy. The company’s claim might be true.



Number in the
table represents
PiZ<z)

o e

00 | 5000 5040 5080 5120 5160 5199 5239 5279 5319 5359
01 | 5398 5438 5478 5517 5557 5596 2 5636 5675 5714 5753
02 | 5793 5832 5870 5910 5348 5087 6026 6064 6103 .614
03 | 6179 BT 6255 6293 6331 636 G406 6443 B4BO  BS1Y
04 | 6554 6591  BG28  BGBA 6700 6736 6772 2 GBOE  G6BA4  .GETY
05 | 6915 6950 B985 o019 7054 7088 A3 57T M0 T2
06 | 7257 7291 7324 7357 79 A2 7484 Ta@6 7517 7549
07 | 7580 7611 B42 7673 7704 7734 7764 7784 7823 (TES2
0B | 7881 790 7939 7967 7995 BO23  BOS1  BO7E  BWD6 .4133
09 | 8159 B1B6  B212 B238 8264 B269  B315 B340 8365  .9389
10 | 8413  B438  BAET  B4BS  BSOB  .BS3N 8554 B577 8599 8621
11 | B643  BGES  BGEE  B70B  B7I9  BP49 8770 8790 8810 .BE3D
12 | BB49  BBE9  BEBE  B907  B925  B944  B9G2  B9B0  B997 9015
13 | 9032 9049 9066 9082 9099 M5 S 947 982 9W
14 | 9192 9200 9222 9236 9251 9265 9279 9292 9306 .9319
15 | 9332 9345 9357 9370 9382 934 9406 amE 429 944
16 | 9452 9463 9474 9484 0495 9505 9515 9525 9535 9545
17 | 9554 9564 9573 9582 9591 9599 9608 9616 9625 9633
18 | 9641 9643 9656 9664 9671 9678  .9GBE 9693 9699  .9706
19 | N3 978 9726 9732 478 9744 970 9756 9761 9767
9172 9778 9783 9788 9793 9798 9803 9808 9812 %617
S821 9826 9830 9834 5838 9842 9846 9850 2 9854  .98%7
9851 9864 9868 9871 9875 9878 9881 9884 9887  .3890
G893 9896 9898 9901 9904 9906 9908 %911 8913 9916
4918 9920 9922 9925 9927 9929 9931 9932 9934 9936

9953 9855 9956 2 9957 9959 9960 9961 9962 9963  .3964
G965 9966 2 9967 9968 0 9969  BETO 0 %I sE72 W13 99
9974 9975 9976 9977 8977 9978 9379 3979 9980  .9981
.9881 8982 9982 9983 9384 9984 9985 9985 9986  .9986
9987 9987 9987 9988 0 9B 0 9989 2 9989 2 9989 9990  .99%0
a1 | 890 999 4991 899 9992 9992 9982 9992 9993 9993
32 | 993 9933 9994 9394 9934 9934 9934 9995 2 9995 9995
33 | 9995 9995 9995 9996 9996 9996 9996 9996 2 99%  .9997
a4 | 9997 9997 9997 9997 9997 .99 9997 9997 9997 9998
35 | 9998 999 2 9998 9998 9998 9998 2 9998 9998 9998 9998
36 | 9998 9998 9999 9999 9999 9999 9999 9999 9999 9999
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