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AP Statistics - Chapter 7 Test

Part 1 (3 pts each - Total 21 pts): MULTIPLE CHOICE. Choose the one alternative that best answers the question

1) Which of these random variables has a geometric model?
A) The number of cars inspected until we find three with bad mufflers.

B) The number of Democrats among a group of 20 randomly chosen adults.
he number of people we check until we find someone with green eyes.

D) The number of cards of each suit in a 10-card hand.
E) The number of aces among the top 10 cards in a well-shuffled deck.

2) Which of these random variables is most likely to have a binomial model?
[&] The number of Democrats among a group of 20 randomly chosen adults.
B) The number of cards of each suit in a 10-card hand.
C) The number of aces among the top 10 cards in a well-shuffled deck.
D) The number of people we check until we find someone with green eyes.
E) The number of cars inspected until we find three with bad mufflers.

3) Pepsi is running a sales promotion in which 12% of all bottles have a "FREE" logo under the cap. What is the

two free gnes in a 6-pack?
B) 13% C) 97% D) 23% E) 1%

probability that you find
A) 11%

4) A national study found that the average family spent $422 a month on groceries, with a standard deviation of
$84. The average amount spent on housing (rent or mortgage) was $1120 a month, with standard deviation
$212. The expected total a family spends on food and housing is 422 + 1120 = $1542. What is the standard

Tip: read carefully to determine correct method and conditions.

deviation of the total?
A) $128
B) $295
C) $228

D) $148
| E) It cannot be determined. |

5) A supermarket claims that their checkout scanners correctly price 99.8% of the items sold. How many items
ould you expect to buy, on average, to find one that scans incorrectly?
D) 2 E) 200

W
A) 500 B) 998 C) 99.8

6) Some marathons allow two runners to "split" the marathon by each running a half marathon. Alice and Sharon
plan to split a marathon. Alice's half-marathon times average 92 minutes with a standard deviation of 4
minutes, and Sharon's half-marathon times average 96 minutes with a standard deviation of 2 minutes.
Assume that the women's half-marathon times are independent. The expected time for Alice and Sharon to

complete a full marathon is 92 + 96 = 188 minutes. What is the standard deviation of their total time?

| A) 4.5 minutes |
B) It cannot be determined.
C) 20 minutes
D) 6 minutes
E) 2 minutes
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AP Statistics ~ Chapter 7A Test

Part 2 (4 pts each sub question). SHORT ANSWER. Clearly show your work. Always check conditions have been met,

identify the distribution model {including its parameters), using the correct statistical notation when giving answers (do
not simply give a number); and when asked write answer ¢ learly in context.

1) Height of adults According to the National Health Survey, heights of adults may have a Normal model with
mean heights of 69.1" for men and 64.0" tor women. The respective standard devm'uons are 2.8" and 2.5."

rth: [_,,c{‘ C’F’le

(OL{IO Ouwl = = 2

1
a. Based on this information,

1. How much taller are men than women, on average? Mew

ey = L0 1~64 <Hial

m.x

~
1

1

1i. What is the standard deviation for the difference in men's and women's heights?

vae (m =u55 = Z\%"Z"—}Z.Sl = Y. 04

( M- UJ — 3 7J,‘!\J .I‘P

b. Assume that women date men wnhoul considering the height of the man (i.e., that the heights of the couple
are independent). What is the probability that a woman dates a man shorter than she is?
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2) Strange dice A game is played with 2 strange dice. ZL Z G . V2,
¢ The six faces of Die A show a 1 and five 3's. l Z b &—Dicekl i, &
« Die B has four 2's and two 6's. Dice 1. 3 1 Z 6 *
% 2~ 6 Ji &
a. Create a probability model for the total you get when you roll both dice. 3 e

XMt | 3 | 5 %_
P(x) ql/ e 4 f/x s | 3ac

d\ 5G| .oL| 2% | 100
b. Find the mean of the total. Use the appropriale notation when stating your answer.

E(x) shy = & (.03

c. Find the standard deviation of ihe total. Use the appropriate notation when stating your answer.

<

Cx =4,1195b

_Qr{ o‘;OQ% 7
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3) Smoking Stiate public health officials claim that 18% of adults currently smoke cigarettes. We stari selecting a
few adults at random, asking each if he or she is a smoker.

a. Explain why these can be considered Bernoulli irials( either binomial, geometric, oempEmal) Explain and the
state 4 conditions {0 suppori your decision.

B dovttomes (Sxﬂoke_/ NoT )

L JNDEPENDENT — Ramodmly selected
N TTRMWmLs UNTIL RaesT smoge

by Fixeo Peokdn B LT P=1%

b. Let X represent the number of smokers among a randomly chosen sample of 30 adults. What is the
probability model for X? Name the model (including its parameters) and specify the mean of X.

Bl e s == "las

e

’ - ; — :_S_H_ét’
Easanedvie Model wth = AR \ /Lf_gm%g?,-
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4) Bowling A large corporation sponsors bowling leagues for its employees. The mean score {for men was 154
pins with a standard deviation of 9 pins, while the women had mean score 144 pins and standard deviation 12
pins. At the end of the season the league holds a lournament that randomly pairs men and women as
ngonents in the {irst round.

a. On average, how much do you expect the man to win by?

j ’ o, \ ’"./-’E__"F 23= /5—17‘"]1']'1_) :@F
L:(ﬂ]en Mok s THAN Lﬁoﬁ?Em", ~£ Vi _é_L:_,__ W

b. Estimate the standard deviation of the differences in the competitor’s scores.
2 718 :
N Badle™ = 938
vae ( M-w)="“ —+ | AXS

@m-w = ISP ;”5,;}

c. What assumption did you make in determining the standard deviation?

.~——~J*"
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The owner of a small convenience store is trying to decide whether 1o discontinue selling magazines. He suspects that only
5% of the customers buy a magazine and thinks that he might be able to use the display space to sell something more

profitable. Before making a final decision he decides that for one day he'll keep track of the number of customers and

whether or not they buy a magazine.
5) What is the probability that at least 5 of his {irsi 50 customers buy magazines? Nn= 50 B (5D OS)

?(7(?-53" | - P (X<LD l-\ommcH(SD 05 4) = ,1034,

“The probeld iy o ctlecst S ootod 50
Costomes s alost |02

6) He had 280 custemers thai day. Assuming this day was typical for his store, what would be the mean and
standard deviation of the number of customers who buy magazines each day?

B(a 80, DS) (A=np = 250(.05) {:_E_EQ:Q
'f = fa 5o (os)(.95)
=3 169

& F_-SB

G e | e .05 e

7) What is the probability that exactly 2 of the first 10 customers buy magazines? Show work.

%(EO) ,o@
rP(X**o’B bisom pd$ (70, o5, 2) =.6710

TL'lQ prab = \—1,7 o-—ﬁ exm-ﬁul& 2 out o |0 Custemes 15 & ad‘_’r/(.
"I (o)

Hhe MmegeZinie |

8) Assuming the owner is correct in thinking that 5% of the customers purchase magazines, how many customers
should he expect before someone buys a magazine?

G (.09
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9) The American Velerinary Association claims that the annual cost of medical care for dogs averages $100
with a standard deviation of $30, and for cats averages $120 with a standard deviation of $35.

a. Find the expected value for the annual cost of medical care {or a person who has one do d one cat.

E(D+C>: E(p)+ E(e) = Joo+ lao = $‘9)‘O_...\

b. Find the standard deviation for the annual cost of medical care for a person who has one dog and one cat.

\.-’HR(Dﬂ\ = Jo+ 35° = 3125

(‘D+Q:'7?Lf

¢. Suppose that a couple owns four dogs.
i. Find the expected value for the annual cost of medical care for the couple's dogs.

= (4 Doos) = H(iow) :@

il. Find the standard deviation for the annual cost of medical care for the couple's dogs.

VAR (4 Do) = 30%+30™ +30" 4307 = D600

6—% MDD

10} Home ownership According, to the Bureau of the Census, 68.0% of Americans owned their own homes in 2003.
A local real estate office is curious as to whether a higher percentage of Americans own their own homes in its
area. The office selects a random sample of 200 people in the area to estimate the percentage of those people

that own their own homes. n= 200 TP::QJE }'Fi) = % = oY,
a. Verify that a Normal model is a useful approximation for the Binomial in this situation. Clearly show your
work. > o
" = (& 5] /
ne = (2UO>( 68} = 126 7 \ ANozme\l mode| Can

(Joo\(’boﬁ = 470 | be used +o qpProximete
z Ve ‘va“m_o_r&\

BONUS: What is the probability that at least 140 people will report owning, their own home?
Ju= np= 130 N (136, 6.6)

iy = b P(X 7 140)= -

Norme\ cd & (“’10, |Eqq, 136, Le) = 272

a-4
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'l“es’maune= CH7A TEST (FROQ)

1) a. Let M = height of men and W = height ol women.
i EIM-W]=EM]|-EW] =691-640=51"
. Var(M - W) = Var(M) + Var(W) —2.82 + 2.52 = 14.09, s0 SD(M - W)=~/14.09 = 3.75"
b.Let D=M - W We wam to know the probability that D < 0.

L < -—_‘_—S-J—a._

- (1.0869

2} a
X(ota) [3 |5 7 9
Px) |4/ |20/ |2/ |10/
| /36 | /36 | /36 | /36
k&
c. 203

3) a. 2 outcomes (smoke, not), p = 18%, not independent but random and < 10% of adulis

¢. Binom (30, 018) u=>54; SD=21

d.P(X=28)= J((} 18)5(0.82)22 + L ‘m 18)9(0.82)2 J(M:s 190(0.82)0 = 16%
or more likely:

P(X = 8) I—H ;’J(018)0(082)JO+ "
|
LY

“7 J (0.18)7(0.82)23J =16%
N

4y a. 10
b. 15
c. The scores for the man and woman are independent.

_ M50, o es
5 P(X>5)=1-P(X<4)=1- i (;Jm.o_%)l-'(u.u_%)““ bt [4‘"J¢'u.03)'5(0.95) H?J =1-0.89=0.104

6) = (280)(0.05) = 14; o= A[(280)(0.05)(0.95) = 3.65
7) Using, the Binomial model, Binom(10, 0.05)

101 :
P(2 of 10 customers buy magazines) [:J [(0.05)2(0.95)8 = 0.075

- o ] I 1

3) Expected value of Geometric model: 1 = = = 005 =20

Na E(D+C)=ED)+ E(C}=%100 + $120 = $220
b. Var(D + C) = Var(D) + Var(C) =302 + 352 = 2125, s0 SD(D + C} = /2125 = $46.10
c.i. E(D1 + D3+ D3 + Dg) = $100 + $100 + $100 + $100 = $400

ii. Var(Dy + Do+ D3 + Dg) =302 + 302 + 302 + 302 = 3600, s0 SD(Dq + D+ D3 + Dyg) =~J3600 = $60

10) a. np = 200(0.68) = 136 = 10 and ng = 200(0.32) = 64 = 10, and 200 people is less than 10% of the people in the area. A

Normal model can be used to approximate the Binomial.

b. P(X >140) = Az > 140 - 200( 0.638)

~f200(0.68){0.32)

¢. It would be unusual to see a number of homeowncrs that was morc than 2 standard deviations above the mean,
With a mean of 136 and a standard deviation of 6.60, it would be unusual {o see 136 + 2(6.60) = 149.2 or more
homeowners in the area. I would be convinced that a higher percentage of Americans own their own homes in that
area if al least 150 of the 200 people owned their own homes.

= P(z = +0.61) = 0.2709

a-1



AP Statistics - Chapter 7 Test Name

Part 1 (3 pts each - Total 21 pts): MULTIPLE CHOICE. Choose the one alternative that best answers the question.

1) A national study found that the average family spent $422 a month on groceries, with a standard deviation of
$84. The average amount spent on housing (rent or mortgage) was $1120 a month, with standard deviation
$212. The expected total a family spends on food and housing is 422 + 1120 = $1542. What is the standard

deviation of the total? Tip: read carefully to determine correct method and conditions.

| A) It cannot be determined. |
B) 3795
C) $148
D) $228
E) $128

2) Which of these random variables is most likely to have a binomial model?
[CA] The number of Democrats among a group of 20 randomly chosen adults.
B) The number of aces among the top 10 cards in a well-shuffled deck.
C) The number of people we check until we find someone with green eyes.
D) The number of cards of each suit in a 10-card hand.
E) The number of cars inspected until we find three with bad mufflers.

3) Pepsi is running a sales promotion in which 12% of all bottles have a "FREE" logo under the cap. What is the
probability that you find two free ones in a 6-pack?

A) 1% B) 97% Q) 11% E) 23%

4) A supermarket claims that their checkout scanners correctly price 99.8% of the items sold. How many items
would you expect to buy, on average, to find one that scans incorrectly?

[Z500] B) 99.8 C) 200 D) 998 E)2

5) Which of these random variables has a geometric model?
A) The number of cars inspected until we find three with bad mufflers.
B) The number of cards of each suit in a 10-card hand.
The number of people we check until we find someone with green eyes.
D) The number of Democrats among a group of 20 randomly chosen adults.
E) The number of aces among the top 10 cards in a well-shuffled deck.

6) Some marathons allow two runners to "split" the marathon by each running a half marathon. Alice and Sharon
plan to split a marathon. Alice's half-marathon times average 92 minutes with a standard deviation of 4
minutes, and Sharon's half-marathon times average 96 minutes with a standard deviation of 2 minutes.
Assume that the women's half-marathon times are independent. The expected time for Alice and Sharon to
complete a full marathon is 92 + 96 = 188 minutes. What is the standard deviation of their total time?

A) It cannot be determined.
B) 2 minutes
4.5 minutes
D) 20 minutes
E) 6 minutes
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AP Statistics - Chapter 7B Test

Part 2 (4 pts each sub question), SHORT ANSWER. Clearly show your work. Always check conditions have been met,
identify the distribution model (including its parameters), using the correct statistical notation when giving answers (do
not simply give a number); and when asked write answer ¢ learly in context.

1) Basketball player heights Assume the heights of high school basketbali players are normally distributed. For
boys the mean is 74 inches with a standard deviation of 4.5 inches, while girl players have a mean height of 70
inches and standard deviation 3 inches. At 2 mixed 2-on-2 loumamenl teams are formed by randomly pairing
boys with girls as teammates. {,f_, Eb =74 1~ 7@; »

= %51~ C;C: =~ B
a. On average, how much taller do you exped the bay 10 be?

E(B=6)= 74— 70 = Hinches Feller

b. What will be the standard deviation of the difference in teammates’ heights?

1 AD - ~ ‘f’L '51-_—_ _ i AT T
\,ljr*{['.ﬁ (D 4.5-+ KX9.45 <§’6_é:5|‘-}[l,ﬂcge::)

¢. On whalt {raction of the teams would you expect the girl iobeial}er than the boy? . \ _ )

& S.H) PleS>B) = P(®—-6G £06) = normal ¢d (-1£99, 6,4, <H
/ gy ke =, 2294

6286 (APPRoX 23 ot Girls cre ~+dles Fhoathe 201

2) A biology professor responds to some student questions by e-mail. The probability model below describes the
number of e-mails thal the professor may receive from students during a day. 3 . cl
Y= ¥ Emcils recene

E-mailsreceived | 0 | 1 | 2 | 3 | 4 | 5
Probability 10.05]0.10 | 0.20 | 0.25 | 0.30 | 0.10

a. How many e-mails should the professor expect to receive each day? Write you answer in coniext; OR use

the appropriate notation when stating your answer. £ T8 b ol _ A .
(Q = o(os)-ﬂ(u)-rz( 2) +2( 15)(%)(-50)4".5 (D FAS gmeils

@ .A‘LX”QG!S_EI?}L\_)’)

b. What is the standard deviation? Use the appropriate notation when ctahng your answer.

\,prQ\(‘»a = .7"]{'73 ié‘x___ 1_5.2 ch]'ls per A_i}

c. Tf it takes the professor an average of ten minutes to respond to each e-mail, how much time should the
professor expect 1o spend respending to siudent e-mails each day?

\/2 O OHY = e Clmjwérfﬂé €m) el

Y],nukfb =
E(Y)= 10 E(x) = 10 (2.45) J,JQJS A Pg,cl 71 \
G S & \ S M\ ey LS
3 "

b-1



3) Credit card sales The National Association of Retailers reports that 62% of all purchases are now made by
credit card; you think this is true at your store as well. On a typical day you make 20 sales.

a. Explain why your sales can he considered Bernoulli trials( either binomial, geometric, ar-moratal) Explain
and state 4 conditions to support your decision.

B dovrcames (Credit Cw‘é/ oher)
T Tndeperdent (one Hrens o Slun dees hor o Huen et
N Fixed ® Levds n=3doc
S  Fixed Prbeonty p=.,b?
c. Let X represent the number of customers who use a credit card on a typical day. What is the probability
model for X? Specify > and parameters), and tell the mean and standard deviation.

(B(;)D (933 At=np =20 (.é'1> :/Ltl;;_:j‘i

e nexd
Jens cetie~)

e

&= [neg = (aoCed(35) (& =217 D

4) The American Veterinary Association claims thai the annual cost of medical care for dogs averages $100
with a standard deviation of $30, and for cats averages $120 with a standard deviation of $35.

a. I'ind the expected value for the annual cosi of medical care for a person who has one dog and one cat.
E(D+C)= loo+120 ==

b. Find the standard deviation for the annual cost of medical care for a persen who has one dog and one cat.

Jae ( D+C) = 3024 352=21aS

gD-&c = TFL}L"lO

c. Suppose that a couple owns four dogs.
i. Find the expecied value for the annual cost of medical care for the couple’'s dogs

E (4 ™63 = 4 (100 = (34sy)

ii. Find the standard deviation for the annual cost of medical care for the couple’s dogs.

/AR (4 poes) = 4 (30"): 3,00
éqMaS:$éo



The owner of a pet store is irying to decide whether to discontinue selling specialty clothes for pets. She suspects that only
4% of the customers buy specialty clothes for their pets and thinks that she might be able to replace the clothes with more
interesting and protltable items on the shelves. Betore making a final decision she decides to keep track of the total number
of customers for a day, and whether they purchase specialty clothes for their pet.

3) What is the probability that at least 3 of the first Wruémmem buy specialty clothes for their pei? Show work.

B@f.o% P(X>/5>: = P(xé L)
= ) - lthomedf (3{5;,0"}}'75 2 0765

pﬂoo\ﬁ 86)0 oY The CogtHmen (&+ lecst 73) LJUUS"DL Pdd"}%csg}

6) The owner had 275 customers that day. Assuming, this was a iypical day for her store, what would be the mean
and standard deviation of the number of customers who buy specialty cloihes for their pei each dav?

,E)C,Tb).u% = (;() ""_L(){ - ﬂp = (a??gD (,cﬂ') = \ \ du;,+0m5f:>/cl 7 I

A{L (A = npg /_(275:){Qq>(‘?(,> :: _@ )zﬁ__H ,_J) .?b Cv’shmi’jj

r)«ef J T _/

7) What is the probability that exactly 3 of the first 10 customers buy specialty clothes for their pet? Show work.

1’3[\@} ‘oﬂ FP(X:""QB = binompé-\}(mj .O%) 3) ® 085S TF

— — e —— T

= .. |ess Hhea 1% )
ﬂ’\f_ P-"‘o\d e kij o4 ex e cjl_[i 3 1S ]e3d

8) Assuming the pet store owner is correct in thinking ihat only 4% of her customers purchase specialty clothes
for their pets, how many customers should she expect before someone buys a garment for their pet?

6(:9) ey = ok =2

Y — Z“TL custumer
Ve wogly  expect ua WMJL} +H G Fhe 25 u S |

. Wos \d \JV\[ Fcﬁ- C|O‘H’\€b e —— —
| el
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9) Bowling A large corporation sponsors bowling leagues for its employees. The mean score for men was 154
pmq with a standard deviation of 9 pins, while the women had mean score 144 pins and standard deviation 12
pins. At the end of the season the league holds a tournament that randomly pairs men and women as
opponents in the {irst round.

a. On average, how much do you expect the man to win by?

E(m-w) = E(m) ~EGdy= 154 -4 = (0 pms)
b. Estimate the standard deviation of the differences in the competitor's scores.
Veg ( m-w)= 017‘} JZL AAS

IS g
(}V] -] Pins \'
, nmn?‘[ﬁ'ﬁ's’ia/ndard deviation?

‘Eln'/ V7= c,qd LJormen C € 7\!\\,\2() C"AAE AV

c. What assumption did you ma

__[’7'\ e Scures

10) Seatbelts Safety officials hope a public information campaign will increase the use of seatbelis above the
current 70% level. Their efforis include running radio and TV ads, putting up billboards, having police officers
appear on talk shows, and getting newspapers to indicate whether people injured in accidents were belted in.
After several months they check the effectiveness of this campaign with a statewide survey of 560 randomly
chosen drivers. 407 of those drivers report that they wear a seatbelt. n) = S ? = 7]

a. Verify that a Normal model is a good approximation for the binomial model in this situation. Clearly show
your work:

i i gﬁgo(ﬂsz ng=seo(H= b 7I°
399 10

ik, A _ ety B cl1 y
f)m]Le \OO\\J\ are C& \gasﬁ— JO/ Tb\e__ Scm,/le IS / e & uuj —h'_)

L.\:‘_,{ e "‘ldfﬂ’!‘—' C.l—jb—f—‘u’_\oo‘j_:& .::\', .Jt@:mm\._%—c‘ —]r—fLQ_L')fL“\ur—*-\Q]I

supportmg statistics such as probablhty mean, standard deviation, etc.
— - Z
i\\J (’501;1./ jOch'\h Uk. ”f] 5 bo _D -l

- = )08‘7{
= dﬂf)g J_»SL.OC'T)(B) =N | w7 L
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i iy
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Answer Key

Testname: CH7B TEST (FRQ)

1)a E(R-€Y=E(B) - E(G) =74 - 70 =4 inches
b. Var(B - G) = Var(B) + Var(G) = (45)2 + (3)2=2925  SD{X) =f2925=54
c. Let D) = difference between boy's height minus girl's height
f 0-4)
1Z o ] :"(; < -0.7407) =0.2294
L o)
So, about 22.94% of the fime vou could expect the girl 1o be taller than the boy.
2) a. Let X = number of e-mails received.
L(X) =0(0.05) + 1(0.10) + 2(0.20) + 3(0.25) + 4(0.30) + 5(0.10} = 2.95 e-mails per day
b, Var(X) = (0 - 2.95)2 (0.05) + (1 - 2.95)2 (0.10) + (2 - 2.95)2 (0.20)
+(3-2952 (0.25) + (4 - 2.95)2 (0.30) + (5 - 2.95)2(0.10)
= 1.7475
SD(X) =AJ1.7475 =1.32 e-mails per day
¢. Let Y = amount of lime spent responding to e-mails
Y =X1+Xo+.+X10
E(Y)y=E(X1 + X2 +..+ X10) = B(X1) + E(X2) +..+ E(X10) =2.95 + 2.95 + .+ 2.95 = 29.5 minutes per day
3) a. Bernoulli trials have only two possible outcomes (success = credit/failure = other), trials are independent (one
iransaction does not influence the next transaction), and the probability of success stays constant on every trial (62% of
all purchases).

P(D<=O=1I
AT e

¢. Model: Binom(20, 0.62)
Mean: n=np = (20)(0.62) =12 4,
SD: a =afnpg=J(20)(0.62)(0.38) =2.17
d PX=10)=1-Px=9=1- ﬁf;'};o.oz)o(aaezﬂo Foot ! ':“)](0.(72)9(0.3@) I 1! 1-0.0923 =0.9077
U 'L b hi
4y a. E(D + C) = F(D) + E(C)=$100 + $120 = $220
b. Var(D + C) = Var(DJ + Var(C) = 302 + 352 — 2125, s0 SD(D + C) = 2125 = $46.10

c.i. E(D1+ Do+ D3 + Dg) =$100 + $100 + $100 + $100 = $400
3i. Var(Dq + Do+ Da + Dg) =302 + 302 + 302 + 302 = 3600, so SD(Dq + Do+ D3 + Dyg) =Af3600 = $60
5) P(X23)=1-P(X =2)
~ 3
_1- [211(0.04)0(0.96)10 s [2‘“’ 000)1096)9 +| " 0.04)2(0.96)8 = 1 - 0.9937 = 0.063
U ot L Pl J

J
6) Using the Binomial model, mean: 1t =np = (275)(0.04) = 11

Standard deviation: a=/npq =Af(275)(0.04)(0.96) = 3.25
0 2 =
7) Plexactly 3 out of 10) = P(X = 3) —.“" (0.04)3(0.96)7 = 0.00577

L

- . 1
8) Expected value of Geometric model: u = = = 25
: r )04
Ha 10
b, 15

c. The scores for the man and woman are independent.
10) a. np = 560(0.7) = 392, ng = 168; since both are at least 10 the sample is large enough
b. Use N(392, 10.84) to see z = 1.38. This is not an unusually high result, so the campaign may not have been etfective.
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