Mine Caglar ' January 2, 2018

Math 202: Statistics for Social Sciences
Fall 2017 FINAL EXAM
Calculator OK, 2 hrs. 15 minutes

Instructions: There are six parts to this exam I-VI. Please inspect the exam and make sure you have
all six pages of questions. Do all your work on these pages. If you use the back of a page, make sure
to indicate that. '

Remember: You must show your work to get proper credit. In hypothesis testing questions,
show all steps of the test and state your conclusion in plain English.

Academic Honesty Code: Kog¢ University Academic Honesty Code stipulates that “copying from
others ot providing answers or information, written or oral, to others is cheating.” By taking this
exam, you are assuming full responsibility for observing the Academic Honesty Code.

Formulas:
Part I: /1 5 1) COl-lﬁdenCG interval (CI) : X¥zSE with SE = STI;
Part 1I: /25 oo XFtSE or p¥z 2a-p) or

Part III /Z’O (p—Dy)Fz SE;_coupte  OF

Part IV: A 5 X, - X)) F2SE, e

or (Xrl - )?2 ) +1¢ SEz—mmpIc

Part V: A 5 where SE, .. = y(SE)? +(SE, ) ,

Part VI: /2’0 émd SE = AU-D) for percentages.

H

TOtal: /1 10 ‘2) Binomial formula:

P(X=k)= (:]pk(l - k=012,....,n

3) Chi-squared: 4" = sumof (observed frequency — expected frequency)’
ex pected frequency

= = 32
n(x, —x.
4) ANOVA: Between group variance: 55 = Lfc’l—@i

L . (” - 1).5'2 S2
Within group variance: s, = Z—’*% an F=-£

Z(n, -1) a Sy

Here s, is SD of i sample and s is the variance, namely SD? (the square of SD).
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Part I. (15 points) The histogram for the scores of a survey (on 2 scale 1 o 03, can be
approximated well with a beli-shaped curve with mean of 5 and a standard deviation of 2.

1. (5 points) What is the 75" perceﬁtﬂe of this distribution?
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2. (6 points) What is the chance that the sample mean of 30 students will be between 4.5 and 67
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- 3. (4 points) Find the 40" percentile of the following data set: - |
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]Part H (23 pomts) A psycho]oolst mvestlgates certam Iearnlng ab1hty by expenmentmc Wlth rats "
-in the lab It 15 beheved that I out. of 5 Tats, have thls ablhty n the populatlon of rats :

‘ (7 pomts) Fmd the probablh‘fy that ina sample of 13 Iats at moe‘r 2 have the learmng ab111 ty
%E'H'ae_ : Emwxq\ F@!mulnﬂ . ?_, i@ _; 9'1 L
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g ":‘ Coa (8 pomts) F1nd the probablhty that in a'sample‘ﬁf:S—Sffats at 1east 25% have the learnlng
. ab1111:y, by approxnnatmg Wlth a normal dlsmbutlon SO
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525 ~ 0,20
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3. (10 pomts) The psychologlst Wants to seé if rewarding helps to increase the learmno ablhty
Her experiment on 35 rats demonstrates that 13 of them show this ability if they are rewarded
ona regular ba51s prev1ously Does rewardmg help to gam ﬂrﬂemg ab1hty?
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Part III (7{1r pomts) Researehers tested the plaee‘oo efrect as roll oWs. 24 VO]LIlltBerS were, randornly
- divided into two groups Eaeh volunteer was put inside a magnetrc Tesonance imaging (MRI) S
rnachrne In the first group, electric, shoeks were apphed to'their arms, and the blood oxygen leVel- -
dependent (B OLD) srgnal (a measure related to neural actrvrty in'the brain) was reeorded dunng the
.~ pain,. The treafrment in'the. seeond group was 1dentrcal to that in the first group, exeept thét; priorto’
applylng the'electric shocks the’ researchers put a cream-on the volunteer’s arms! The volunteers - j IR
‘were. 1nfor1ned that the ‘cream would block the pain expérience, when in fact; it was Just aregular - "
skin lotion (that is; a- placebo) if the placebo is effective in reducing the pain experience, the BOLD

. Ineasurements should be hlgher on average 1n the ﬁrst gloup than the second g1oup Sy -‘ s

The average BOLD SlgIlﬂl measurements Were obtamed as 0 64 and 0 43, re3peet1vely n the ﬁrst and R

4 pornts) Is the placebo srgnlﬁcantly effecthe 1n reducmg the pain expenence'? : “ .- :_ 7,____

gg\ = EP.. = 0'7'7- = O 0'43 o S
( ;-“fl"l 5 m ('—".,.“;,7__'_ 7 df \2“1 2 27-
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| | Se=\[cep s ser = 0,03€
:M = 2.21.
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2 (6 points)- Construct a 99% conﬁdence 1nterva1 for the drfferenee in the pam experrence between
the first group and the seeond group ' ' - :
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Part IV. (ES poimts) A history professor in a umversity poﬁlud a random sample of 57 Polleavues
about the number of conferences that the professors attended in the past two years and the ruumber of
papers submitted by those professols to refereed journals during the same period. In order to test
‘whether attending professional meetings would result in publishing 51gn1ﬁcant1y mol¢ papers, he

~ categorized the data in the following frequency table.

Number of | | Number of conferences attended

papers ) ] , ‘

submitted i 0-1 2-4 Atleast 5

Less than or g o : - 20

equal to 1 ‘ ' . 3> |

Greater than |

or equal to 2 7 24 6 | >4
s 3 3 St

Perform a hypothesis test of independence.
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Part V. (15 points) A market research company has investigated the customer preference for
precious stones. The following table displays the frequency distribution obtained from 58 random
customers shopping for jewellery in Kapaligarsi.

Ruby Sapphire Emerald Diamond
Frequency 7 15 10 26

1. (6 points) An experienced jeweler estimates that diamond is preferred by 40% of all
customers, and the other precious stones are demanded equally likely by the remaining 60%.
Find the frequencies expected by the jeweler in a random sample of 58.
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2. (9 points) Do the data support the distribution estimated by the jeweler, at & = 1%?
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Part VI. (20 points) The length of a random sample of songs from three different kinds of CD’s is
listed below, in minutes.

Jazz Classical Pop

7 3 6

7 5 3

6 4 4

3 3 5

4 6 2

2
Mean 4.8 42 4
Variance (s2) 4.6 1.7 ?

1. (5 points) Find the missing mean and variance,
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2. (15 points) Can one conclude that there is a difference in mean lengths for the three types of
music? '
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