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STATISTICS 200 EXAM 1 'E%

PRINT NAME__ ;
- ) (Last name) (First name) (net ID, not UIN )
Circle Section: ONL or L12:00-3:20 pm :

Write answers in appropriate blanks. When no blanks are provided CIRCLE your ariswers.
HOW W LRK when requested.

No notes or books are allowed. Calculators (including graphing ones) are allowed.
Do not use your own scrap paper. If you need some, ask me.

For ALL Questions using the normal table: You may “round” z scores and percents to
fit the closest line on the normal table and you may round percents on the tible to the
nearest whole number.

Make sure you have all S pages (7 problems) including the Normal table.

DO NOT WRITE BELOW THIS LINE

The numbers written in each blank below indicate how many points you missed on each page.
The numbers printed to the right of each blank indicate how many points each page is worth.

Page 1 _ 25
Page2 27 Formulas (you might not need them both.)
Page 3 28 2%

SD, g = VI-T SD,,
Page 4 20 > _

SE SDerrors _- l-r *SDY

slope™ /o*Sp.~ v SD,

Score

Scores will be posted on Compass Tuesday night.

There’s lecture tomorrow but not on Friday.
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Question 1 pertains to a screening test for prostate cancer ( 10 points total)
If a patient has prostate cancer there’s a 90% chance that the screening test will correctly give a positive result. But if the patient does
not have prostate cancer, there’s a 20% chance that the test will incorrectly give a positive result.
= Let’s put this situation into the context of a Hypothesis test.
a) (2 points) The conventional null hypothesis (Hy) is that the patient ...
1) ) does not have prostate cancer
n) has prostate cancer
iii) may have prostate cancer at significance level 5%
iv) has a 10% chance of having prostate cancer

b) (2 points) A Type 1l error can only oceur ....
i\ when the patient has prostate cancer.
11) when the patient does not have prostate cancer.
jii) Either when the patient has prostate cancer and the significance level is set too high or when the patient does not
have cancer and the significance level is set too low.
©) (2 points) If a person has prostate cancer, what’s the probability he’]] test negative? SQ %o
What type of error would this be? Circle one: i) Type I error @L;)T ype 11

d) (2 points) If a person does not have prostate cancer, what's the probability he’ll test positive? M %o
‘What type of error would this be? Circle one: @pe Ierror i) Typell

e) (2 points)If you change the cut-of£of the screening test to decrease the probability of false negatives what would happen to
the prqbability of false positives\ i) Increases i) Decreases iii) Stays the Same

Question 2 (8 points) A significance test is performed to analyze the results of a randomized experiment to determine whether
students learn more or less from watching a lecture online compared to attending the same lecture in person. Subjects are randomly
assigned to treatment (online lecture) and control (in person lecture) and then given the same exam afterwards.

a), Fill in the blanks to complete the null and alternative hypotheses below:
[ H,: The difference in mean exam scoges between the treatment and control groups in the population = _0
Choose one: )> i< (ii)= V)=
l H,: The difference in mean exam scores between the treatment and control groups in the population _}Sﬂ_ 0

Choose one: > i< iD= @

/A" b) A significance level of o= 0.02 means when the null is true the probability of making a Type I error=

Circle one: i) 0% ii) 1% @2% iv)4% V) 96% vi)98% vii) not enough info
and when the null is false the probability of making a Type Il error = ___ .
Circle one: 1) 0% i) 1% iii) 2% iv)4%  v)96% vi) 98%  (¥ilpnot enough info
¢y If we set 0=0.05 (null cut-off at 5%) for a 2-sided H, then the critical value of our test-statistic, Z*= ;
7 Choose closest answer. i) 0.85 )13 i) 1.65 @ 2 v) 235 vi) 2.6 [ i Qq S’/:\_- ‘
/’/ d) Repeat (c) above with a 1-sided H,, keeping all else the same. Choose closest answer. - ' { / Lok 2
i) 0.85 13 fi)1.65 iv) 2 v)2.35 Vi)2.6 =

~Le3 1«4 §
Question 3 (7 pzs.) Look at the histograms below. (3 points ) Label the 3 areas (indicated by arrows) that represent Type I and Type II errors
and Power by writing “Type I”, “Type II”, or “Power” above each arrow. ‘

When H, is True. (4 points) Which of the following will increase the Power of
/ ) "\.\ the test?  Circle either “yes” or “no”.
a N . i\wML a) Increasing the probability of a Type 1 erroT i@ ii) No-
T b) Increasing D, the effect size (H,-H,) @ ii) No
SEAE Tl:ue' ; { N Y A ¢) Increasing the sample size f.'. i)q::s ii) No
Ayl \ PALL e AN
L\“"" = e d) Increasing the SD i) Yes @ 1
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Question 4 27 points total)

Part I (15 pts ) Suppose the average number of times students reported texting during lecture is 5 with Fl SD 3.1 think, the true
average is-6.6 texts or higher, so I decide to choose 6.6 texts for my alternative hypothesis and as§ume the SD is still 3 texts.

I decidetodo a mgmfxcance test by randomly choosing 25 students to be carefully observed in lecture and record how many times
they text.

a) 3 pts )Assumlng the H, to be true, I'd expect the sample average to be _itexts with a SEB‘,g v i é texts. K

(Show work for SE.) ,-3
s - \
e

b) (3 pts.) Assuming Hy to be true, I'd expect the sample average to be = _L_-_b-_texts with a SE,,, = 0 ' é texts C "

©) (2 pts) What is the effect size 7 D= 1. G texts C. e - Q'JQ

Gl.- S

d) (2 pts.) What is the effect size in Standard Units? D,= 2 - (’7' . Show work. P

vY=0,-5€
G C.C. & tc
= "ot

- e) (5pts) If I set the significance level o = 5%, what is the Power of the test?

2pt D Firstfind Z). 2= .S 155

Zpb i) Soizy= |. 02 whichmeans = 1 9.5 %, s0Power=_ 4. S 4.

=
-

< .C, 26T-1.65=1.02 mﬁﬁ o ceept

Question 4 Part IT (12 pts.) 5-/6 Y4 -%3S
Now suppose we keep the same o = 5%, same SD = 3 texts and the same effect size (D) as before, but we want power=95%.

—————

2) (2 pts.) Will we need a larger sample size than in Part 17 @ i) No

Calculate what size sample you’ll need. 'y .

b) (4 pts.) First’,'computc {3 and [Zgl. B= 5 %, and |Zygl= l.

c) (2 pts. ) What is the effect gize in Standzard-tTits? D, = 3 _”5 . Show work. S ¥
-Em b [ ? g 4/ A s’ e o i .l .
' Q ry_w ”w &

d) 2pts)SE,, = (Round toBdecimal places). Show work. __ C.€
wt LG = 3356 > sg - %@37@ —
) (2pts.) How large an n will give us that small a SE,,,? Show work. n =_‘\\_38;-;,? A ‘
et Round 1o 2 decimal places, not (5

\’x 0.4¢5 -~

to searest-whole number as usual.

N

- N
¢ R = 3
LN s

Car | z
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Question 5 (28 points total)

Avg sD How do the weights of husbands and wives correlate? Suppose a random sample
Husband 180 1bs. | 30 Ibs. r=02 of 36 married couples from Illinois yielded results given in the table. (Assume
= : T the population scatter plot follows a linear trend.)

150 Ibs.. | 20 1bs.

a) (2 pts.) Our best estimate of the slope of the regression equation for predicting husbands’ weights from their wives’ weights
for all married couples in Illinois is f = o, ;) Show work. G e O
2 (o) = 02

=

T (% Ve 0. M5
Slope ™ ¢, 40 )
¢) (2pts.) Find a 92% CI for the population slope using the normal curve. (Fill in 2 blanks below)

b) (2 pts.) SEgep =Q 1*5 Show work. Round to 3 c.iecimal places. S, E

92% Confidence Interval = O : ’b__ + \-/' 5_ * SEope

g‘ e ,Era-— O ‘ )
d) (6 pts.) Suppose you wanted (6 ise SE* and the t-curves instead of the normal curve to compute confidence intervals. How

would you adjust your answer to part ¢ above? _ . f‘ - 20 .
b . e 1 .
[,o3 (3 -o¥ 4 24 Ae,U"J\

i.  (2pts) To find SE*,,,, you'd multiply SE,,. by M <
Fill in blank with a number, round to 2 decimal places. 1 M{‘C)o&

ii. (2 pts.) To find the critical value of t (called t*) corresponding to a 92% CI, you’d look at the t curve with how many
degrees of freedom?

fii. (2pts.) How would t* compare to z*, the critical value of z, used in part c above? Choose one.
a) t* > z* b) t* < z* c) t*=z*%

e) (2pts.) Can you be 92% confident that there is a non-zero correlation between husbands’ and wives’ weights in the
population?
i) Yes, because the above interval includes 0.

o, because the above interval includes 0.
TN

0, because the above interval does not include 0.

f) (6 pts.) Now let’s compute the Z test-statistic for testing Hy: B = 0 against H,: B 0
?

d
i~
i) Z=. ‘ ' 9\?\ (R.W i) p-value= GZ ) % iii) Conclusion: Reject Null at o= 0.05?
Show work. - Circle one: Yes @
r Ve 02 b _ 2%

PUSNENS

g) (2 pts) Now, let’s do a t- test. To compute the t-statistic you’d multiply the Z stat by....
) ,ﬂ—?’f i) ‘fﬁ i ,/ﬁ C i) Eﬁ
7B F i EE 36
\\-\._/'

h) (2 pts.) To compute the p-value you'd have to look at the t curve with degrees freedom = ::5 % .

i) (2 pts.) The p-value would-he thao the one computed in (fii) .
i) smaller larger iii) exactly the same

B 2pfs) If the alternative was H,: B> 0 instead of B0 would you get the same p-values?
i) Yes ii) No, they’d be twice the size. @No, they’d be half the size.
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Question 6 {14 pts ) '
A study pubhshed in the Feb 18,2004 issue of the Journal of the American Medical Association comipared pharmacy and medical records
of 10,219 wornen and found that women who filled 25 or more prescriptions for antibiotics over a 17 year period received breast cancer
diagnoses at twice the rate as those who took no antibiotics. The study concluded that high antibiotic usage 1ncreases one’s risk of breast.
cancer.
a) (2 prs. ) Which of the following statemients best describes this study? Circle one:

" This was a randomized controlled experiment without a placebo.

ii) -+ This was an observational study with controls.
ili) - - This was a randomized controlled double-blind experiment.
iv). “This was a non-randomized controlled experiment with a placebo.

b) (2 pts.) Based on the results of this study alone, which of the following statements is best? Circle one.
ST High antibiotic use causes an increased risk of breast cancer.
ii High antibiotic use is associated with and may cause increased breast cancer risk.

“1ii) High antibiotic use is associated with but does not cause increased breast cancer risk.
iv) Having cancer is likely to cause increased use of antibiotics.

¢) (8 pts.) Below are either confounders that mix up the study, causal links that explain the conclusion, or neither.
Circle which is which based only on the given information. : _
i) Age of first pregnancy- women who have their first child after the age of 35 are more likely to get breast cancer.
a) Confounder b) Causal Link é\leither

ii) Destruction of Protective Bacteria- antibiotics kill healthy bacteria that may help prevent breast cancer.
a) Confounder @ Causal Link ¢) Neither

ii) Underlying Immune Problem- a weak immune system leads both to frequent infections neces’sitaﬁxig antibiotics and also
to a higher-cancer risk.
Glx)jflonfounder b) Causal Link ¢) Neither

iv) Regular Check-ups- Women who regularly go to the doctor are both more likely to be prescribed antibiotics and more
likely to receive a breast cancer diagnosis (especially for slow growing cancers that are unlikely to lead to serious health

problems
) Confounder b) Causal Link ¢) Neither

d) (2 pts.)Suppose the researchers thought that income was a possible confounder since high income women tend to take more antlblOth‘;
and tend to get more breast cancer. To separate out the effects of income from the effects of antibiotics researchers should ... Circle one:

i) split the data into high, middle and low income groups and compare the antibiotic tisage between the 3 groups. .
@ split the data into high, middle and low income groups and compare the cancer rate of those who took a 1ot of antibiotics
to those who took no antibiotics within each group.
iy split the data into high and low antibiotic users and compare the cancer rates between the groups.
iv) split the data into 2 groups—breast cancer and no breast cancer and compare antibiotic usage between the 2 groups.
Question 7 (6 pts,)

Two experiments were done comparing the effects of listening to classical music versus rap music while studying. All the students in both
experimental designs were given an identical 2-hour lesson and then allowed time to study for a short exam.

In Design A students themselves chose to study either listening to classical or rap.

In Design B the students were randomly assigned to study either listening to classical or rap.

Design A found that the classical study group scored significantly higher on the exam than the rap group did. Design B found no
significant difference in exam scores between the 2 groups. The overall exam average in both designs was the same,

a) Which design had randomized controls? A only 6 only Both Neither

b) Which design is more likely to have confounders?{ A B Both are equally likely

'c) Which conclusion is best supported by the evidence? Circle one
i) Students learn better when they aré able to choose their own music while studying. '

€D) Students who choose classical are different in more ways than just their musical tastes than students who choose rap .
iii) Classical music seems to enhance learning better than rap music.
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STANDARD NORMAL TABLE

Area
(percent)

Height
{percent)

-2 0 z
Standard Units
z Area z Area z Area
0.00 0.00 1.50 | 86.64 3.00 | 99.730
0.05 3.99 1.55| 87.89 3.05 | 99.771
0.10 7.97 1.60 | 89.04 3.10 | 99.806
0.15| 11.92 1.65 | 90.11 3.15| 99.837
0.20 | 15.85 1.70 | 91.09 3.20 | 99.863
0.25| 19.74 1.75| 91.99 3.25 | 99.885
0.30 | 23.58 1.80 | 92.81 3.30 | 99.903
035 27.37 1.85 ] 93.57 | 3.35| 99.919
0.40 | 31.08 1.90 | 94.26 340 | 99.933
0.45 | 34.73 1.95| 94.88 | 345 99.944
0.50 | 38.29 2.00 | 9545 3.50 | 99.953
0.55 | 41.77 2.05| 9596 3.55 | 99.961
0.60 | 45.15 2.10 | 96.43 3.60 | 99.968
0.65| 4843 2.15 ] 96.834 3.65| 99.974
0.70 | 51.61 220 97.22 3.70 | 99.978
. 0.75 | 54.67 225 97.56 3,75 | 99.982
0.80 | 57.63 2.30 | 97.86 3.80 | 99.986
0.85| 6047 2.35| 98.12 3.85| 99.988
0.90 | 63.19 240 | 98.36 3.90 | 99.990
0.95| 65.79 2.45| 98.57 3.95| 99.992
1.00 | 68.27 2.50 | 98.76 4.00 | 99.9937
1.05 | 70.63 2.55| 98.92 4.05 | 99.9949
1.10 | 72.87 2.60 | 99.07 4,10 | 99.9959
1.15| 74.99 2.65| 99.20 4.15| 99.9967
1.20 | 76.99 2.70 | 99.31 420 | 99.9973
1.25 | 78.87 2751 9940 425 99.9979
1.30 | 80.64 2.80 | 99.49 430 | 99.9983
1.35| 82.30 2.85| 99.56 435 | 99.9986
1.40 | 83.85 290 | 99.63 ' 440 | 99.9989
1.45| 85.29 | 12.95] 99.68 445 | 99,9991




