
Table of z values and probabilities for the standard normal distribution. z is the
first column plus the top row. Each cell shows P(X ≤ z). For example P(X ≤
1.04) = .8508. For z < 0 subtract the value from 1, e.g., P(X ≤ −1.04) = 1 −
.8508 = .1492.
z 0 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
0 0.5000 0.5040 0.5080 0.5120 0.5160 0.5199 0.5239 0.5279 0.5319 0.5359
0.1 0.5398 0.5438 0.5478 0.5517 0.5557 0.5596 0.5636 0.5675 0.5714 0.5753
0.2 0.5793 0.5832 0.5871 0.5910 0.5948 0.5987 0.6026 0.6064 0.6103 0.6141
0.3 0.6179 0.6217 0.6255 0.6293 0.6331 0.6368 0.6406 0.6443 0.6480 0.6517
0.4 0.6554 0.6591 0.6628 0.6664 0.6700 0.6736 0.6772 0.6808 0.6844 0.6879
0.5 0.6915 0.6950 0.6985 0.7019 0.7054 0.7088 0.7123 0.7157 0.7190 0.7224
0.6 0.7257 0.7291 0.7324 0.7357 0.7389 0.7422 0.7454 0.7486 0.7517 0.7549
0.7 0.7580 0.7611 0.7642 0.7673 0.7704 0.7734 0.7764 0.7794 0.7823 0.7852
0.8 0.7881 0.7910 0.7939 0.7967 0.7995 0.8023 0.8051 0.8078 0.8106 0.8133
0.9 0.8159 0.8186 0.8212 0.8238 0.8264 0.8289 0.8315 0.8340 0.8365 0.8389
1 0.8413 0.8438 0.8461 0.8485 0.8508 0.8531 0.8554 0.8577 0.8599 0.8621
1.1 0.8643 0.8665 0.8686 0.8708 0.8729 0.8749 0.8770 0.8790 0.8810 0.8830
1.2 0.8849 0.8869 0.8888 0.8907 0.8925 0.8944 0.8962 0.8980 0.8997 0.9015
1.3 0.9032 0.9049 0.9066 0.9082 0.9099 0.9115 0.9131 0.9147 0.9162 0.9177
1.4 0.9192 0.9207 0.9222 0.9236 0.9251 0.9265 0.9279 0.9292 0.9306 0.9319
1.5 0.9332 0.9345 0.9357 0.9370 0.9382 0.9394 0.9406 0.9418 0.9429 0.9441
1.6 0.9452 0.9463 0.9474 0.9484 0.9495 0.9505 0.9515 0.9525 0.9535 0.9545
1.7 0.9554 0.9564 0.9573 0.9582 0.9591 0.9599 0.9608 0.9616 0.9625 0.9633
1.8 0.9641 0.9649 0.9656 0.9664 0.9671 0.9678 0.9686 0.9693 0.9699 0.9706
1.9 0.9713 0.9719 0.9726 0.9732 0.9738 0.9744 0.9750 0.9756 0.9761 0.9767
2 0.9772 0.9778 0.9783 0.9788 0.9793 0.9798 0.9803 0.9808 0.9812 0.9817
2.1 0.9821 0.9826 0.9830 0.9834 0.9838 0.9842 0.9846 0.9850 0.9854 0.9857
2.2 0.9861 0.9864 0.9868 0.9871 0.9875 0.9878 0.9881 0.9884 0.9887 0.9890
2.3 0.9893 0.9896 0.9898 0.9901 0.9904 0.9906 0.9909 0.9911 0.9913 0.9916
2.4 0.9918 0.9920 0.9922 0.9925 0.9927 0.9929 0.9931 0.9932 0.9934 0.9936
2.5 0.9938 0.9940 0.9941 0.9943 0.9945 0.9946 0.9948 0.9949 0.9951 0.9952
2.6 0.9953 0.9955 0.9956 0.9957 0.9959 0.9960 0.9961 0.9962 0.9963 0.9964
2.7 0.9965 0.9966 0.9967 0.9968 0.9969 0.9970 0.9971 0.9972 0.9973 0.9974
2.8 0.9974 0.9975 0.9976 0.9977 0.9977 0.9978 0.9979 0.9979 0.9980 0.9981
2.9 0.9981 0.9982 0.9982 0.9983 0.9984 0.9984 0.9985 0.9985 0.9986 0.9986
3 0.9987 0.9987 0.9987 0.9988 0.9988 0.9989 0.9989 0.9989 0.9990 0.9990
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Table of t values and right tail probabilities. Degrees of freedom are in the first column (df). Right tail proba-
bilities are in the first row. For example for d. f . = 7 and α = .05 the critical t value for a two-tail test is 2.365
and for d. f . = 10 and α = .1 the critical t value for a one-tail test is 1.372.
df .1 .05 .025 .01 .005
1 3.078 6.314 12.706 31.821 63.657
2 1.886 2.920 4.303 6.965 9.925
3 1.638 2.353 3.182 4.541 5.841
4 1.533 2.132 2.776 3.747 4.604
5 1.476 2.015 2.571 3.365 4.032
6 1.440 1.943 2.447 3.143 3.707
7 1.415 1.895 2.365 2.998 3.499
8 1.397 1.860 2.306 2.896 3.355
9 1.383 1.833 2.262 2.821 3.250
10 1.372 1.812 2.228 2.764 3.169
11 1.363 1.796 2.201 2.718 3.106
12 1.356 1.782 2.179 2.681 3.055
13 1.350 1.771 2.160 2.650 3.012
14 1.345 1.761 2.145 2.624 2.977
15 1.341 1.753 2.131 2.602 2.947
16 1.337 1.746 2.120 2.583 2.921
17 1.333 1.740 2.110 2.567 2.898
18 1.330 1.734 2.101 2.552 2.878
19 1.328 1.729 2.093 2.539 2.861
20 1.325 1.725 2.086 2.528 2.845
21 1.323 1.721 2.080 2.518 2.831
22 1.321 1.717 2.074 2.508 2.819
23 1.319 1.714 2.069 2.500 2.807
24 1.318 1.711 2.064 2.492 2.797
25 1.316 1.708 2.060 2.485 2.787
26 1.315 1.706 2.056 2.479 2.779
27 1.314 1.703 2.052 2.473 2.771
28 1.313 1.701 2.048 2.467 2.763
29 1.311 1.699 2.045 2.462 2.756
30 1.310 1.697 2.042 2.457 2.750
40 1.303 1.684 2.021 2.423 2.704
50 1.299 1.676 2.009 2.403 2.678
75 1.293 1.665 1.992 2.377 2.643
100 1.290 1.660 1.984 2.364 2.626
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Table of F values for right tail probabilities of .05. Degrees of freedom for denominator are
in the first column and degrees of freedom for the numerator are in the top row.
denom. numerator df
df 1 2 3 4 5 7 10 15 50 100
1 161.45 199.5 215.71 224.58 230.16 236.77 241.88 245.95 251.77 253.04
2 18.51 19 19.16 19.25 19.3 19.35 19.4 19.43 19.48 19.49
3 10.13 9.55 9.28 9.12 9.01 8.89 8.79 8.7 8.58 8.55
4 7.71 6.94 6.59 6.39 6.26 6.09 5.96 5.86 5.7 5.66
5 6.61 5.79 5.41 5.19 5.05 4.88 4.74 4.62 4.44 4.41
6 5.99 5.14 4.76 4.53 4.39 4.21 4.06 3.94 3.75 3.71
7 5.59 4.74 4.35 4.12 3.97 3.79 3.64 3.51 3.32 3.27
8 5.32 4.46 4.07 3.84 3.69 3.5 3.35 3.22 3.02 2.97
9 5.12 4.26 3.86 3.63 3.48 3.29 3.14 3.01 2.8 2.76
10 4.96 4.1 3.71 3.48 3.33 3.14 2.98 2.85 2.64 2.59
11 4.84 3.98 3.59 3.36 3.2 3.01 2.85 2.72 2.51 2.46
12 4.75 3.89 3.49 3.26 3.11 2.91 2.75 2.62 2.4 2.35
13 4.67 3.81 3.41 3.18 3.03 2.83 2.67 2.53 2.31 2.26
14 4.6 3.74 3.34 3.11 2.96 2.76 2.6 2.46 2.24 2.19
15 4.54 3.68 3.29 3.06 2.9 2.71 2.54 2.4 2.18 2.12
16 4.49 3.63 3.24 3.01 2.85 2.66 2.49 2.35 2.12 2.07
17 4.45 3.59 3.2 2.96 2.81 2.61 2.45 2.31 2.08 2.02
18 4.41 3.55 3.16 2.93 2.77 2.58 2.41 2.27 2.04 1.98
19 4.38 3.52 3.13 2.9 2.74 2.54 2.38 2.23 2 1.94
20 4.35 3.49 3.1 2.87 2.71 2.51 2.35 2.2 1.97 1.91
21 4.32 3.47 3.07 2.84 2.68 2.49 2.32 2.18 1.94 1.88
22 4.3 3.44 3.05 2.82 2.66 2.46 2.3 2.15 1.91 1.85
23 4.28 3.42 3.03 2.8 2.64 2.44 2.27 2.13 1.88 1.82
24 4.26 3.4 3.01 2.78 2.62 2.42 2.25 2.11 1.86 1.8
25 4.24 3.39 2.99 2.76 2.6 2.4 2.24 2.09 1.84 1.78
26 4.23 3.37 2.98 2.74 2.59 2.39 2.22 2.07 1.82 1.76
27 4.21 3.35 2.96 2.73 2.57 2.37 2.2 2.06 1.81 1.74
28 4.2 3.34 2.95 2.71 2.56 2.36 2.19 2.04 1.79 1.73
29 4.18 3.33 2.93 2.7 2.55 2.35 2.18 2.03 1.77 1.71
30 4.17 3.32 2.92 2.69 2.53 2.33 2.16 2.01 1.76 1.7
40 4.08 3.23 2.84 2.61 2.45 2.25 2.08 1.92 1.66 1.59
60 4 3.15 2.76 2.53 2.37 2.17 1.99 1.84 1.56 1.48
100 3.94 3.09 2.7 2.46 2.31 2.1 1.93 1.77 1.48 1.39
1000 3.85 3 2.61 2.38 2.22 2.02 1.84 1.68 1.36 1.26
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:ŷ
∗
±

t α
/

2s
ŷ∗
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ECN221 Exam 2 A Spring 2016 (Chapters 1-8 ASWCC), ASU-COX

VERSION A

Choose the best answer. Do not write
letters in the margin or communicate with
other students in any way. If you have a
question note it on your exam and ask for
clarification when your exam is returned. In
the meantime choose the best answer. Nei-
ther the proctors nor Dr. Cox will answer
questions during the exam.

Please check each question and possible
answers thoroughly as questions at the bot-
tom of a page sometimes run onto the next
page.

This exam has 25 questions.
Relax - do a great job!
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1. I have checked that my ID is bubbled in correctly. If it is bubbled in incorrectly I will
get this question wrong. I also understand that questions and their possible answers
may run onto the next page and so I should always check the top of the next page for
possible answers. I understand that if I have a question I should simply make a note
on my exam and ask Dr. Cox afterwards. I should always choose the best answer.

(a) False.

(b) I didn’t read the directions.

(c) True.

2. If there are multiple low outliers (values more than 1.5 IQR below the first quartile)
and there are more observations between Q1 and Q2 than there are between Q2 and
Q3 then the median will be below the mean.

(a) True

(b) False

(c) It dependes on whether the median is the middle value.

3. A data set cannot contain both time series data and cross sectional data.

(a) True

(b) False

4. The graph below is a

The decimal point is 1 digit(s) to the right of the |

1 | 899

2 | 0112344

2 | 555566788

3 | 023444

(a) histogram

(b) box and whiskers plot

(c) scatter plot

(d) stem and leaf display

5. Using the Poisson PMF, when the mean is 18, what is P (X = 16)?

(a) 0.282596198358993
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(b) 0.0230384793435974

(c) 0.0883974655726623

(d) 0.911602534427338

6. Suppose that the number of times a college student changes their major follows a
Poisson distribution with a mean of 1. What is the probability that a student will
change their major exactly 1 time(s)?

(a) 0.367879441171442

(b) 0.651819161757163

(c) 0.190727664702865

(d) 0.632120558828558

7. Suppose at ASU 50% of students take out some form of student loan to pay for school.
In a class of 390 what is the expected number of students with a loan?

(a) 205

(b) 165

(c) 195

(d) 169.65

8. Which of the following characterizes the Poisson distribution?

(a) the mean is twice the standard deviation.

(b) it applies to random variables that take on any values from the non-negative
reals (real numbers that are positive or 0).

(c) it applies to random variables that take on any values from the non-negative
rationals (rational numbers that are positive or 0).

(d) it applies to random variables that take on any values from the non-negative
integers (integers that are positive or 0).

(e) the PMF lacks a closed form solution.

9. Suppose you have a random variable that is uniformly distributed with a maximum
of 259 and a minimum of 88. What is the expected value of this random variable?

(a) 193.5

(b) 158.5

(c) 225.55
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(d) 173.5

10. Suppose that starting salaries for new graduates are roughly exponentially distributed.
That is, salaries tend to group around a low end and then are skewed right with a
few “rock star” students earning high salaries. If the average salary is $52228 then
what is the probability of getting a salary of at least $65000?

(a) 0.711927518007993

(b) 0.288072481992007

(c) 0.144036240996003

(d) 0.576144963984013

11. Suppose that the known standard deviation for the numbers of hours that students
work in a week is 14.9. If I draw a sample of 29 what is the standard error?

(a) 2.76686053883807

(b) 2.21348843107046

(c) 0.513793103448276

(d) 3.5969187004895

12. A confidence interval is constructed as x̄± margin of error.

(a) true

(b) false

(c) true if α < .5 and false if α ≥ .5

13. Suppose that in a recent sample of 33 recent graduates with business degrees the
mean starting salary is 54789 and the standard deviation is 1770. Construct a 99%
confidence interval for the mean starting salary for business majors.

(a) [ 54345, 55232 ]

(b) [ 53945, 55632 ]

(c) [ 53345, 56232 ]

(d) [ 48550, 50068 ]

14. You are given the following, s = 18.6, x̄ = 66 and n = 35. Construct a 90% confidence
interval. The resulting interval is

(a) [ 60.6837783972553, 71.3162216027447 ]
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(b) [ 58.6837783972553, 75.3162216027447 ]

(c) [ 54.6837783972553, 77.3162216027447 ]

(d) [ 54.6154005575297, 74.882032682882 ]

15. Suppose that you have a sample with 35 observations. You are going to use this
sample to construct a confidence interval for the population mean. How many degrees
of freedom are there?

(a) 5.91607978309962

(b) 35

(c) 18

(d) 34

16. Suppose that Steph Curry has a field goal percentage 51%. Suppose also that he
attempts an average of 20.1 shots per game. What is the expected number of shots
that he will make in an upcomming game?

(a) 10.251

(b) 11.055

(c) 11.859

(d) 9.246

17. What is the probability of observing a z value less than -0.405?

(a) 0.6573

(b) 0.3427

(c) 0.4627

(d) 0.2727

18. In the assigned reading from the paper by Cellini and Goldin that was published in
the American Economic Journal which of the following points could you learn?

(a) In several states for which they analyzed data the average tution at T4 schools
is approximately 3 times what it is at NT4 schools.

(b) In several states for which they analyzed data the average tution at T4 schools
is approximately 5 times what it is at NT4 schools.

(c) In several states for which they analyzed data the average tution at T4 schools
is approximately 6 times what it is at NT4 schools.

10



(d) In several states for which they analyzed data the average tution at T4 schools
is approximately 7 times what it is at NT4 schools.

(e) In several states for which they analyzed data the average tution at T4 schools
is approximately 2 times what it is at NT4 schools.

19. Here are the top 2016 US presidential candidates by contributions received. The data
are from the Federal Election Commission available at http://www.fec.gov/disclosurep/pnational.do
and I retrieved the data on 3/7/2016. What is the standard deviation of operating
expenditures?

2016 election cycle, values in millioins of dollars

Name party contributions received operating expenditures

Clinton D 126.4 95.9

Sanders D 95.4 80.7

Carson R 57.5 53.4

Cruz R 54.4 40.7

Bush R 33.3 30.5

Rubio R 32.6 31.6

Trump R 25.2 23.7

(a) 10.77

(b) 37.35

(c) 28.02

(d) 26.37

(e) 27.54

20. Suppose that the data below are the entire population. Do not recalculate the
standard deviation; suppose that the value you found in the previous problem is the
population standard deviation. Suppose we draw a sample of Clinton and Sanders.
What is the z-value for this sample? Note: the variable of interest is the operating
expenditure.
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2016 election cycle, values in millioins of dollars

Name party contributions received operating expenditures

Clinton D 126.4 95.9

Sanders D 95.4 80.7

Carson R 57.5 53.4

Cruz R 54.4 40.7

Bush R 33.3 30.5

Rubio R 32.6 31.6

Trump R 25.2 23.7

(a) -.1606

(b) 1.699

(c) 1.919

(d) .3944

21. Again you will use the data on presidential candidates. This time look at the variable
“contributions received.” Which candidate has the largest z score in absolute terms
(could be positive or negative)?

2016 election cycle, values in millioins of dollars

Name party contributions received operating expenditures

Clinton D 126.4 95.9

Sanders D 95.4 80.7

Carson R 57.5 53.4

Cruz R 54.4 40.7

Bush R 33.3 30.5

Rubio R 32.6 31.6

Trump R 25.2 23.7

(a) Clinton

(b) Sanders

(c) Cruz

(d) Rubio

(e) Trump

22. α is known as the level of significance or significance level.

(a) True
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(b) False

23. For a confidence coefficient of .96 we will have α of.

(a) .04

(b) .96

(c) .02

(d) 96%

24. What is the critical t value when there are 25 degrees of freedom and the confidence
coefficient is .8?

(a) 1.316

(b) 1.708

(c) 2.086

(d) .2

25. The central limit theorem tells us that as the sample size gets large (i.e, it approaches
infinity) then the data will be normally distributed.

(a) true

(b) false

(c) true only for continuous data
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Key

1. c

2. b, false for example consider the following data set: -1000, 2, 2, 2, 3, 5, 6, 7, 8. The
median is 3 but the mean is negative.

3. b

4. d

5. c, plug in to the Poisson PMF which is on the formula sheet

6. a

7. c, use the formula for the expected value of a variable that follows the binomial
distribution

8. d, if a variable follows the Poisson distribution it must be a count variable, non
negative integer

9. d

10. b, the formula for the exponential distribution is on the formula sheet

11. a, the standard error is σ/
√
n

12. a, construct the interval as x̄± margin of error.

13. b, when using the sample standard deviation find a t value instead of a z value.

14. a

15. d

16. a

17. b

18. b

19. e

20. c, you found a standard deviation of 27.54 and an overall mean of 50.929 and a
sample average of 88.3 for Clinton and Sanders. Then you had something like
88.3−50.929
27.54/

√
2

=37.371/19.4737207538775=1.9190477501614.

21. a, find the average which is 60.69 and see which is the furthest value from that.
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22. a

23. a

24. a

25. b, the central limit theorem tells us how x̄ will be distributed and not how “the data”
will be distributed.
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