Stat 390, Spring, Test 1, April 16, 2021; Marzban
READ the following paragraph!!

BY SUBMITTING THIS TEST, | HEREBY PLEDGE ON MY HONOR THAT | HAVE TAKEN
1T 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. 10+ A+ 6 =Eﬂ
- 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.

- Googling will simply waste your time. Instead, just make sure you are organized.

- The questions are presented to students in random order. So, if/when you want to ask about a,
problem, type (in chat to me) the first few words of the problem. J

- 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 1-10 are worth 1 point and do not require much calculation or writing.

- Questions 11-13 are worth 2 points each, and require a bit more work.

- Questions 14-15 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

- With file-upload questions, [ am giving you several choices: You may

1) upload individual files for each question, or

2) submit a single file containing answers to all of your file-upload questions, or

3) email all your files to me (marzban@uw.edu), but ONLY IF all else has failed.
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table shows the mean error (in some units)
for 4 different machine learning algorithms, on a given task. Support Vector Machine | 1.234
One can say that the data used in the study contains «l m,. Neural Network 2.134

one fuantitative; and one Categorica!gm Decision Tree 1.314
4 C&%ﬁl variables oo QYyay Random Forest 3.141
¢) one quantitative and 4 categorical random variables
d) none of the above Evintho KZL\ Sﬁv‘;ﬂl MHS/N;G‘“J
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random variable(s) in the following list: Wiy \s? b RweenThe box ?\'-h.

(2) The battery usage on your smartphone at 10AM every day. 3
@ The accuracy of a malware detection algorithm. \ 4 %
¢) The true number of planets in the Universe, at a given time. \ _ 7 LA

The efficacy (success rate) of a vaccine. 2 oy

Algorithm A [213] %
—Tire following table shows three prediction errors (in some units) Algorithm B | 147| 4
for three different algorithms. There is evidence from this Algorithm C | 95 1 5
data that (select all correct answers)
a) A is better than B b) B is better than C  ¢) A is better than C @ None of the above.
TR

4 x denote the distance (m) that an animal moves from its birth site to the first territorial
vacancy it encounters. The most appropriate distribution for describing x is

Exponential b) Binomial ¢) Poisson / d) Normal
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5,/Suppose we have made a relative frequency histogram of a_discrete random variable x, and find
it to be bell-shaped. Then, in general, pr(z < Afﬂmelect all correct statements)
@ the sum of the heights of the bars for all z < A.
b) the area under the histogram for all z < A. «— O\geve e dog W havt avea.
¢) the area in Table 1 to the left of x = A, after we standardize. ¢— Talle | 18 fov Lo
d)

priz < A). «— for Msevh }v(1-4)%0

elect all cor ect statements. o A=

a) If x ~ Poisson()), then pr(z < A) = Zf 0 €N /!

b) If z ~ Exzp()\), then pr(z = A) = e ™ «— Loy L\vu\*MhW\S -ﬂl\c):f pv (v )
EDIf © ~ Binom(n,7), then pr(z < n) =1 < dctw ot ddrty.

d) If & ~ Bernoulli(r), then pr(z =1) = 1/2.

N> 5 w4, 5ulé/R
€ of the exponential distribution with A\ = 5 is 0.01. 1t is also known that for

such a variable, the proportion of times that x is between 0.01 and 0.46 is 85%. Therefore, (Hint:

ﬁgaﬁgure) 05,35 05 95

he 90" “4percentile of the distribution is 0.46.

b) The 85" percentile of the distribution is 0.46. M

c¢) The 90" percentile of the distribution is 0.01. S

d) The 95" percentile of the distribution is 0.99. B Wb

n

Suppose the 10th percentile of a sample is approximately equal to the 10th percentile of some
distribution. Similarly, the 20th percentile of the sample is approximately equal to the 20th per-
centile of that distribution, etc, for the 30th, ..., 100th percentiles. Then

pr(x < 10th sample percentile) 1s°exactly equal to pr(z < 10th distribution percentile).= O.l
@ the histogram and the distribution have similar shapes.

)there is evidence that the sample has come from that distribution.

=°

) there is evidence that the sample has come from that distribution, only if the dist is Normal.

ssan collects a sample of size 1000 for the variable x, while Xiaochuan collects a sample of

size million. Then, Hassan’s histogram will be ____ Xiaochuan’s histogram.

a) narrower than b) wider than @somparable to

¥e use two different distributions to compute the probability of x < A. Then, the more
appropriate distribution is the one that glves the ____ probability.

a) higher . ) lower @none of the above.
w_[,,fr(,-\ , it s (v~<p. mast b e o] aved with TR X\/(ﬂM)-ﬁnm
¢ x has a Normal distribution Wlth parameters , a what value ¢ is stch that there is

a 95% probability that z falls in the interval (u —c, p + ¢)?

a) 1.645 /f{ by L6 /\c% (@)1.96
L - :ﬁ%
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at is the probability of z < 1, if e* ~ N(4.72,1)7 Let e = 2.72
a) 0.9772 b) 0.8413 @0 0228 d) 0.0013

F«('X«L): pv(e'xk el) = pv (i_A* < 117-{“1-2) r(T<¢ ) = 0.0224
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3 you learned how to find the distribution of z = ¥=£ if you know the distribution of z.

Here, find the distribuion of z = cx if © ~ Unif(a,b). Show work, but the final answer must be of
the form f(z) =--- where --- <2 < -
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ong/wide is the the box portion of the boxplot for an exponential distribution with

parameter A7 Hint: this is a 2-step problem. Also, don’t waste time on arithmetic; you may leave
the answer in teﬂq%s of number
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