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Stat/Math 380, Spring, Test 2, May 14, 2021; Marzban
READ the following paragraph!! +6+ & = o

BY SUBMITTING THIS TEST, 1 HEREBY PLEDGE ON MY HONOR TH N
IT IN PERSON AND WITHOUT ASSISTANCE FROM ANY OTHER PERSON. 1 ACKNOWL-
EDGE THAT THE PENALTY FOR VIOLATING ACADEMIC INTEGRITY IS MOST SEVERE.

- This is an online test given during the Corona Virus outbreak.

- For questions that have only 1 correct response, the options will appear as circles.

- For questions that may have multiple response, the options will appear as squares.

- It is open book/web/hw /solutions/past_tests/calculator/etc, but closed collaboration.

- The questions are presented to students in random order.

- You have the option of changing your answer to an already answered question.

- The list of questions and the remaining time for the whole test appear at the bottom of each page.
- Questions 1-8 are worth 1 point and do not require much calculation or writing.

- Questions 9-11 are worth 2 points each, and require a bit more work.

- Questions 12-13 are worth about 2 or 3 points and require varying levels of calculation, all of
which are to be done on paper (or Tablet), and saved/scanned/photographed, and uploaded to
canvas before 3:20. For these non-multiple-choice question, SHOW WORK. NO CREDIT FOR
CORRECT ANSWER WITHOUT EXPLANATION/WORK. To save time, you may upload a
single file that contains the solutions to all of the file-upload questions. But make sure you upload
that file for all file-upload questions.

q1-2 = M= %\ ) Wz %‘
er—the exponential distributio@ the mean increases, the width of the distribution

a) becomes narrower b) remains constant @becomes wider d) depends on sample size.

ﬁi— ven though, in practice one doesn’t take multiple samples from a population, suppose someone
actualy did take 3 samples of size n from a given population, and got the following sample means;
-1.2. 0, 1.2. Then, the distribution mean is M\S-‘- PL;L) o Lov) .
0, , bution mean is _ ., 4 17,
a) 0 b) 0 only if the distribution is symmetric
¢) 0 only if the distribution is normal None of the above.
S —Citenorind

hey say that there exists a correlation between the price of a violin and who made it. For

example, violins made by Stradivari are believed to be more expensive than those made by zjuarneri,
followed by Rugierri, and followed by those made by Amati. To quntify such claims, one can compute

a) Scatterplot of violin prices vs. violin makers. b) Pearson’s correlation coefficient, r.
22

of a regression model of violin makers and violin prices. @ Nomne of the above.
R1'= (v-’l'
problem y = « + fx, which of the following is/are true if 2 and y are switched?

2 2 3 3
@R %Rﬂrsﬁtq}ﬁc—)ﬁﬁ}/ﬁﬁ*ﬁ! d) None of the above.
. a problem involving two Iﬁ’éﬁictoﬁﬂﬂl, Za, gnd ol response v,
the data (not shown) closely reside on the surface shown in this figure;
Which of the following conditions is/are likely to exist? ¥
a) Anteraction «— Saddle ‘ e
collinearity «— \ook at T ¥,=¢y plaia S
! -
‘- 'r a sample of size n from a Bernoulli distribution with parameter 7. Then (select the
correct statement(s). _
a))The sample mean is equal to the sample proportion (of 1’s). ¥ = F
b) The sample mean is equal to 7.
The expected value of the sample mean is equal to . - f_;‘j =& [(ﬂ_—_ 77
d) The expected value of the sample mean is equal to the sample proportion (of 1’s).



Important practical Moral: Even in the simplest situation where you expect/believe a (linear) plain to be
dequate for your problem, when you're choosing what predictors to include in your study,do NOT pick the
ones with high corr. with y!
1 7. Consider the Cl for the population mean p,. If we were to increase the confidence level from

95% to 99%, then (select the true statement(s))

a) There is a higher chance that the observed CI will cover p,.\W
We can be more confident that the observed CI covers p,. . .
A random Cl will cover p, with higher probability. 2 \"\_\-f"’f ‘/!-6 Oe’( WS VF- CT .
d) There is a 99% probability that a random z will fall in the observed CI. (SL{ kw_[_‘a'( b -7..)

1 8. Suppose the Cl for some (strictly positive) population parameter 6 is given by (L, R). Then, the
Clfor 5isgivenbyl< @< =5 | 41\‘54 L
a) (R, L) @(%, 1) w = ) (£, %) d) none of the above.
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1’11 the n'* percentile of Exp()\). If we make a qq-plot of a very large sample
that comes from such a distribution, and if we place the percentiles of Exp(A = 1) on the x- aX1s

the y-intercept and the slope, respectively, of the qq-plot will be () =~ J— {\-rh- ,-,
&PO’ 3) c) (5, x) )= "6‘3 [H'J-\-

e true statement(s). Suppose we have selected two independent/ unconelated predictors
1, xq, for the prediction of a response y. Also, suppose there are no clusters and outliers. We then
notice that one of the predictors is very highly (and linearly) correlated with the response, then

(Hint: this is a 3d visualization problem.) See l¢

a) that’s ideal for developing a multiple regression model

@he other predictor is useless. Y D“}l’f P“” ible Y

c¢) there is collinearity. @ @ | = < @ «ee——F = - kIiZ7=

d) there is interaction.

2 @a problem where the typical deviation in x is about 1Kg, we Want the 851{7 CI't f01 [z to have
a half-width of 0.2Kg. Then, the sample size should be about

a) 7 o b0 65D d) 96
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~ 3 onsiderthe-m e regression model y = 121 + foxi2e + . Find the Normal equations of

regression (i.e., the equations that must be set to zero in order to minimize the SSE), and write

them in “bar” notation. DO NOT solve them. . 4 ki <405
- = 1 - . . w'\ 9 0-5
6.5405 = SS\_: Z!, E, = LF(L/(-_&/X“. -K'_’)(“'Xh) [-\am/h—o S .4.015
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ppose we have a distribution whose mean and variance are « and (1 — a)?, respectively. 1'm

not going to give you the name of the distribution because you may panic! But assume that for
samples of size n taken from this distribution, the sampling distribution of z is Normal. Find the
CI (at arbitrary confidence level) of the o parameter. Do NOT worry about which is the lower end
and which is the quel end.
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