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Statistics (MATH 271) =
(o7

Homework Assignment 3
Instructor: Halil Bayraktar

Due data: 11 / 5/ 2018 until 1:00 pm. No late submission will be accepted.

HWS3 is prepared to help you doing practice about statistical inference that you have
learned in lecture 6-11. There are 3 questions.

this document to

Please download and print this pdf document. You should only use
pace in each question. You should also

write your answers/solutions in a provided s

download other files needed to answer questions.
given in each

You should write clearly and concisely. Put your final answer to the box
question for full credit. You have to show all your work for full credit.

When finished your homework, you can drop your papers to the box outside my office
and submit it before the deadline.
It is not allowed to take another student’s solution. You cannot give your solution/results

to your classmates.

Good luck.
(Type in capital letters)  Question Score
First N :
irst Name Q1 (50)
Last Name:
Q2 (25)
ID:
Q3 (25) ‘
Signature: Total (100)
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1. (50 points) - Biology question.

ct of different siRNA molecules that are tested

In this question, you will analyze the effe
The decrease in cell

to increase the rate of apoptosis (cell deat
numbers indicates the efficacy of molecules.
following table. N, x (percentage average) and s
number of tested samples, average cell death (percentage) an

h) in cancer cells.
The results are summarized in the

(standart deviation) indicates the
d standard deviation.

n X S
siRNA A 20 70.75 14.68
siRNA B 20 62.75 11.98
siRNA C 20 55.62 11.56

a) Determine all the entries of the ANOVA table given the information above. Show all

your calculations clearly for full credit.
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b) Determine the entry name and value in

estimate of the gene death variance, sp??

g(, — 7,,._',,7

21512018

the ANOVA table that returns the pooled

Name:

?}\ e p

c) Please state the null (Ho) and alternative (Ha) hypothesis for this study. What i
ain an approximate p-value

distribution of the F statistic under Ho? Use F table to obt
and test at the a=0.05 significance level.
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RNA-A and siRNA-B. Test at the a=0.05

d) Now you want compare the cell death from si
f sSiRNAA vs. siRNA B. (use

level wether the cell deaths are different in the presence O
two-sided test)
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Null Hypothesis: @ or Accept (circle your answer)
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2. (25 points) - Drug discovery question.

A drug discovery study is used to determine the effect of a new small molecule to
control the blood sugar levels in diabetes patients. The treatment incl
participants. A control group of 12 people received a placeb
small molecule. Here are the summary of the measurements

udes 24
o. Other 12 people received

Molecule A Placebo
156 204
136 200
196 192
208 216
156 240
188 200
148 200
172 160
204 148
180 184
152 188
148 228

a) Compute the mean and the standard deviation of each sample and complete the

table shown below.

n X S

Molecule A | HJ,} 6.3
Placebo 1 [’*{6@ z §%’
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e that the average blood sugar levels in the presence of molecule A

b) Can we conclud
viation by a formula,

and placebo are not the same? Compute the pooled standard de

> (rey — l)s;’ + (2 — 1)s3
S$5= =
: ny + 1y — 2

8p2. /. 7 t=

c) Draw a boxplot with 5 critical values and show both data on the plot? State Ho and
Ha for this experiment. Determine the p value and determine if null hypothesis (Ho,
x1=x2) is rejected at the 0.05 significance level? Show the corresponding p value on the

plot. ] p
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d) What is the difference in means at the 90% confidence level?

¥ gt [lese =% 5 2 i 0,13
ﬂclz)\) N Ne

er:4":)./.} 9(, 10 % ‘cgi/ s Ai“é'/.YZ,Q&U)

om Tl )
df=22

6

SCANNER
ODYSSEY APPS



Istanbul Technical University-Spring 2018

3. (25 points) - Social science question.

ates the use of Instagram. The table shown below indicates
he answer of yes

A following survey data indic
the response with respect to the gender. X represents t

n X
Male 1750 850 N
Female 1950 1250 .
- 2 -

a) Find the sample proportions of Instagram use for male and females.

mab™ )30

g = 1250 =06\ ,
feuole

: 1950 Pmale= 0g Pfemale= éﬁ/

b) Report the difference in the proportions and standard error of the difference.
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p value (two-sided). Is there a difference at the 0.05

c) Find the test statistics (z) and the
dence interval (Cl) for the difference in proportions

significance level? Give a 95% confi
and briefly summarize what the data show.
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