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Math 202 Statistics for Social Sciences
Fall 2018 EXAM 2
Calculator OK, 90 min.
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Instructions: There are s1x parts to this exam [-VL Please inspect the exam and make sure you have

all five 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 hypotheSlS 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 or 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.

NAME:

Part I: .. /20
Part IT: /20
Part IIT: . /2 5
Part IV: /20
Part V: /25
Total: A 10

10 points bonus

Formulas;:

Confidence interval (CI): X FzSE  or XFtSE or pFz PP b )
n
(161—152)¢ZSE2~:«1MP.’2 or (y]—f2)$2SE2 or (fl_y2)$fSE2
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Standard Error (SE): SE, ., = \[ (SE,)Y +(SE,)*, SE= PU=p) for percentages,
n

and SE = S for averages.
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PartI. (20 peints) A survey organization takes a simple random sample of 1000 people from the
residents of a large city. In the sample, 337 people are found to have moved from elsewhere to the
city over the past 5 years.

1. (8 points) Find a 99% confidence interval for the percentage of people who have moved to
the city over the past 5 years.
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2. (2 points) Fill in the blanks with 1) sample or ii) city : i [ 5 &, \; 7 p Ff} E A N

The 99% confidence interval found in Question 1 is for the percentage of residents in the

< Ty who have moved to the city over the past 5 years.

3. (10 points) Test the claim that the percentage of ﬁeopie' who moved to the city over the past 5
years is more than 30%, at the level of significance @ = 1%.
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Part IL. (20 points) According to TUIK, Tiirkiye Istatistik Kurumu, the mean-age of men at the time
of their first marriage is 27.7 in 2017 in Turkey. In Istanbul, the mean age for first marriage is 29.2 as

found from a sample of 35 men, selected randomly from those who have married at least once. The
standard deviation of the sample is 3.4.

1. (11 points) Is the mean age for first marriage of men higher in Istanbul? Report the P-value.
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‘ 2. (9 points) Construct a 95% confidence interval for the mean age of first marriage of men in \M'c;-) 7 |
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Part HI. (25 pomts) A randomized, controlled and double-blind study investigates the relat10nsh1p :
between the primary school childrens’ scores on intelligence tests and their family backgrounds. 12~ -
students from the rural area has scored 25.4 on the average on. the intelligence test with a standard

deviation of 3.2, while an average of 28.7 is obtained by 10 students from the urban area with a
standard deviation of 4.9.

1. (14 points) Is there a significant difference between the intelligence scores of the students from
rural and urban areas? Report the P-value.
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2. (8 points) Construct a 90% confidence 1nterval for the difference in the intelligence scores.
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3.(3 points) If 50 samples are drawn from rural area, and 50 samples are drawn from urban area
and they are used to form 50 confidence intervals as in Question 2, how many of them is
expected to contain the true difference in the intelligence scores?
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Part IV. (20 points) In a survey of a random sample of adults, the respondents are- classified
according to their current employment and marital status as given in the following table:

Married at least once | Never married ;
Employed 490 209
Unemployed 77 40

. (14 points) Is the employment ratio lower in the populatlon of those who never ‘married than

those who married at least once?
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~ 2. (6 points) Construct a 90% confidence interval for the difference in the percentage of

employment in the two populations.
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Part V. (25 points) Medical equipment are used in measuring the brain activity which result from
psychological or physical factors. Several thousands of measurements taken on a given equipment
show that the mean activity of a certain part of the human brain is 167.6 units and the standard

deviation of the measurements is 52.3 units. The equipment is calibrated (=adjusted) for precision
(=correctness) if necessary. :

. 1. (12 points) Recent measurements from 23 randomly selected subjects have a mean of 159.8 units.
; They are made with the same equipment mentioned above. [s there sufficient evidence to indicate
that the equipment underestimates the human brain activity, and therefore needs to be calibrated?
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2. (10 points) Assume that the standard deviation of the measurements from the equipment has '
‘changed and it should be estimated from the data given in Question 1. The data set has a standard
deviation of 49.2 units. Construct a 98% confidence interval for the mean of the measurements
from the equipment. ‘
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3 (3 points) What would you assume about the distribution of measurements with the equipment,
for answering questions 1 and 2 above?
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