Test 1 (February 22, 2017) NAME: _SOLOT (RALS

Statistics for Social Science (201-401-DW)
Instructor: Emilie Richer

Instructions:
e Show all your work. Some solutions will require more written

explanation than others. If you use your calculator to compute the

mean and SD you do not have to show your work.

e The test is comprised of 8 questions and marked out of a total of

40 marks.

[QUESTION 1] (5 marks)
Consider the following sample of 25 data points.
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a. Give the mean and standard deviation for this sample.
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b. Give the formula for the sample standard deviation (you do not
have to use it to compute the standard deviation in part a)
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c. Describe the meaning of standard deviation in your own words.
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[QUESTION 2] (5 marks)
Explain the difference between X and p and the difference between s
and o in as much detail as possible.
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[QUESTION 3] (4 marks)
(a) A distribution has a mean of 125 and a standard deviation of 25.
A person has a Z-score of 1.29, what is the person’s actual score.

M = |25 = X-Ab
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25
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x= 157.25

(b) What is the meaning of z-score? Describe in your own words.
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[QUESTION 4] (6 marks)
Friends Brian and Melanie both completed the Montreal marathon, where

Brian competed in the Men, Ages 30-34 Group while Melanie competed in
the Women, Ages 25-29 Group. Brian completed the race in 3:05:28
(11,128 seconds), while Melanie completed the race in 3:31:53 (12,713
seconds). Here 1is some information on the performance of their

groups:

e The finishing times of the Men, Ages 30-34 Group has a mean of 12,521
seconds with a standard deviation of 1028 seconds.

e The finishing times of the Women, Ages 25-29 Group has a mean of
13,210 seconds with a standard deviation of 1201 seconds.

Remember: a better performance corresponds to a faster finish.

(a) What are the Z-scores for Brian’s and Melanie’s finishing times?
What do these Z-scores tell you?
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(b) Did Brian or Melanie rank better in their respective groups?
Explain your reasoning.
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[QUESTION 5] (8.5 marks)
One-hundred and ninety-six (196) teachers were evaluated by their
students, the table below summarizes the results of the evaluation:

Teacher Evaluation

Excellent Very good Good Fair Poor Total

Teachers’ Male 25 29 25 11 10 100
gender Female 19 25 24 16 12 96
Total 44 54 49 27 22 196

(a) If we draw one of the evaluated teachers at random what is the
probability that the teacher ha n excellent evaluation and is male?

P(m & exe) = \25/10\4,

the probability that his evaluation is good or better?
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100 100
(c) If we draw one of the evaluated teachers at random, what is the
probability that the teacher is female or that the teacher is
evaluated as excellent?

P(F)+ Plexe) —P(FNexe) =36 + 44 — 19 (12|
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196 196 196 196

C3 (d) If we draw from among the teachers who are evaluated as poor at
\'"J random, what is the probability that the teacher is male?

(i) (b) If we draw one of the evaluated male teachers at random, what is
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(e) Using the data in the table, determine whether the variables male
gender and good teacher evaluation are independent. Justify?
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[QUESTION 6] (3 marks)
Consider the two events A = “attending classes regularly”

and P = “passing all classes”. Would you guess these events to be
disjoint? independent? Justify your answer.
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[QUESTION 7] (6 marks)
Marbles are drawn from an urn, there are 6 red,

marbles in the urn.

4 blue and 3 orange

(a) What is the probability of drawing a blue marble from the urn?

s

13
(b) If two marbles are drawn consecutively from the urn without
replacement and the first marble drawn is blue, what is the
probability of drawing a second blue marble?

=

4
(c) If two marbles are drawn consecutively from the urn with
replacement and the first marble drawn is blue, what is the
probability that the second marble is blue?

b 3
13
[BONUS] (2 marks)

If two marbles are drawn consecutively from the urn without
replacement what is the probability that the second marble drawn is

blue?
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[QUESTION 8] (2.5 marks)

A card is selected at random from a standard deck of cards. The
following events are defined:

A = “the card is a face card”
B = “the card is hearts”
C = “the card 1is black”

Compute the following probabilities:

(a) P(ANB) — 3/5,2—

() p(alc) = @
226
(c) P(ANC) — %2
(d) P(AUC) = PCAY + P(e)- PcANC) = !3:+§_§ _ 5 _ 32
52 §2 S22 55
(e) P(A|BUC) >3 (q
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