Math 202 Statlst[cs Sprmg 2017 FINAL EXAM -- Page 1

Part L. (20 pomts) Each time you plck a card from a well shufﬂed deck (kanstmlrms deste) (52 cards
1 total), there is a 25% chance that it is one of hearts (same goes for spades diamonds and clubs).
ConSIder the experlment where you are glven a deck of 52 cards to choose from ‘répeatedly, and each
time you pick one, you check whether it is hearl:s or not, and put it back in the deck for areshuffle
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1 (5 points) What is the chance that in 7 picks you will get at most 3 hearts.
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2. (10 points) Suppose that you repeatedly pick cards one by one by the routine described above 100
times, and in this sample of data you obtain the hearts only 18 times. Could this mean that the deck
that was given to you is a rigged (=hileli) deck that contains fewer hearts? _
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3. (5 points) Construct a 90% confidence interval for the percentage of hearts in your deck in view of
the data from the sample in Question 2.
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Part 11, (15'-p0mts) Llptonr a company prnmarrly own for tea, consrdered using coupons to stlmulate
ht 1r1g a numerlca] scale, where 1 stands for agree strongly, 2 for

agree --:'3-' fer neutral; 4 for dlségree and—VS for dlsagree strongly. The results of the poll are given in the
following table: '

Mean Standard Dev1at10n
Singles 3.10 1.44
Married 2.43 1.35

1. (12 points) Is the observed difference significant at @ = 0.01 level 9f significance?
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2, (3 points) How would you state your null and alternative hypothesis if
“according to Lipton’s previous surveys, /Single people used coupons more frequently and therefore
scored on average higher by 1 point on the numerical scale} and you are curious whether it stayed this
way"?
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PartIII. (20 pomts) A study mvolvmg a random sample from the largest cmes of Turkey was
conducted about the perceptlon of crime in the city. Based on interviews, crime was categorized as a
majoi concer, a miror concer, or of no concern for each individual interviewed. The following table
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L .IStanbul Ankara ' lzmir
Major 42 40 25 0
Minor 69 38 31 128
None 37 14 26 I
148 92 82
(15 points) Is the level of concern regarding crime independent from the city of residence?
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2. (2 points) If a subject i¢ randomly selected from the given sample at 1 é;e probaglilty that
s/he is from Ankara and has no concern about crime?
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3. (3 points) What is the probability that a person has major concern about crime if s/he is from
Istanbul?
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Part IV (15 pomts) The number of tlmes a person gets his/her car washed over a year is normally
dlstrlbuted w1th a'mean of 42 and a SD of 13in a certain city. .

(5 pomts) Some cars get cleaned very rarely. About how many times a car gets cleaned over a
yea: 1f this number is the 25 percentile of the dlstrlbutlon?
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2. (10 points) In a more developed region of the city, the cars are claimed to be washed more often
on the average than the region mentioned above. A random sample of 23 cars is taken from the
developed region and it is found that the mean number of times these cars get washed is 55 over

- a year. Is the claim supported by the data? ’
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Part V. (ISpmnts) The followmg table gives the percentage of mostly preferred investment
instriments by the population last yea:

- Gold  {BanklInterest — | Stock Market —'Dallﬁlﬁﬁm
.| Pércentage - | 32% 1 14% = 25%. - : .2_-9%

A recent sample of 200 randomly selected ind'ividurais shows that 29% prefer Gold, 20% prefer thel
Bank, 21% prefer Stock Market, and the rest prefer Dollar/Euro.
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' Has the investment preference of people changed significantly from last year to this year?
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Part VL (20 pomts) A Human Resource spemahst can choose to use three different methods of
_]udgement for the pcrformance eva.luatlon of the employ s in the company. Sthe can decide on the
basns of ker dlrect experience, mdlrect experience, or the cdmbmatmn of the two. The speclallsts
.were asked “Which method do you use?” to 1dent1fy their method and then they received a score on
the. ba313 of correct Judgment The following table glves the s scores, their means and variances for the
thrcc methods that specialists havc used. ngher Scores mdlcate more accurate (better) judgement for

- performance evaluatlon of cmployees

Direct Indirect  Combination : :
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- Mean 179 20.4 23.6
Variance 2.7 9.1 24

1. (5 points) Is this an observational study or an experiment? Explain in two sentences at most.
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2. (15 points) Is there a significant difference between the accuracy of the judgement methods?
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