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Statistics 1040, Sections 007 & 009, Midterm 2 (200 Points) 

Friday, November 9, 2007 

Your Name: 

Instructions: Carefully check whether you have to provide an explanation or
 
not. In case you have to provide an explanation, keep it short. Just 1 sen

tence (or 2 sentences at most) or a short calculation will be fine. If you do not
 
have to provide an explanation, do not waste your time giving an unneeded
 
explanation.
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Question 1: EV, SE, and Normal Curve (40 Points) 

In a certain town, there are 40,000 registered voters, of whom 15,000 are Democrats. A
 
survey organization is about to take a simple random sample of 1,000 registered voters.
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1. (8 Points) Find the box model. 0 ;; if.L.r l0/ro !,t...~ 

ri1 r:l fA -S4'~~1h ~lf0r:Qjdc.! (Sf 000 )< J.J 1 "l aoa X 1£..1 j \.21 ~ ~ . 
~ -. )Of ~ ~etiM .~~"L£.. Jk.,.. 

~~ ~ (lOc}O ~ [0!lDfs 
- 3.~ :tt~/~'~rl ~t{;,r4Jl 

2. (20 Points) The expected number of Democrats in this sample of 1,000 is '31 S 
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Question 2: Regression (50 Points) 

In a recent section of Stat 1040, the following scores for the sum of the first five quizzes 
and the first midterm were observed: 

>( 

'I 
Quiz 1-5 score: avg = 73 points; SD = 19 points;
 
Midterm 1 score: avg = 145 points; SD = 29 points; r = 0.37.
 

The scatterplot that shows the data is displayed below and can be assumed to be football 
shaped. 

Stat 1040: Midterm 1 - Quizzes 
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Show your work! 

r=O,37 
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Points Quizzes 1-5 
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1.	 (15 Points) Find the regression equation for predicting the l\1idterm 1 score from 
the Quiz 1-5 score. 
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2.	 (8 Points) Using your regression equation, estimate the Midterm 1 score for a 

student who had a Quiz 1-5 score of 60 points. 
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3. (7 Points) Find the r .m.s. error for predicting the Midterm 1 score from the Quiz
 
1-5 score.
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4.	 (10 Points) Can we use the regression equation to ~Rt the Midterm 1 score. .. 
for a student who had a Quiz 1-5 score of 19 points? YES r NO? Circle your 
answer and provide a short explanation., , 

S,iA.:: J5-73 = -- =:2. 514	 ,~ 
t~ 

(fJ0 ;." J~ ?oWS 4A ~~ ~~ '1 Yo ul.i4 M~ cD 
~rA. i f,I.v, .... ~ fA.. ~ -t ~" ~ hd:-~~ 

(w..I ~ 'lVt M lJ.>\. ~ 1WtL" tk/t {-'t" ~ 1
19~h ~ 'J4 ~ LI~J . 

5.	 (10 Points) Independently from your previous answer, let us assume that we can 
use the regression equation to predict the Midterm 1 score for a student who had a 
~uiz 1-5 ~core of 19 points. Would 'you be surprised that a st~ith 19 points 
In the qUIzzes got a score of 178 pOInts In Midterm I? YES a NO? Circle your 
answer and provide a short explanation. @ 
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Question 3: Chance Errors in Sampling (40 Points) 

A group of 50,000 tax forms has an average gross income of $37,000, with an SD of 
$20,000. Furthermore, 20% of the forms have a gross income over $50,000. A group of 
900 forms is chosen at random for audit. To estimate the chance that between 19% and 
21 % of the forms chosen for audit have gross incomes over $50,000, a box model is needed. 

1. (5 Points) Should the number of tickets in the box be 900 or~ 
Circle your ans~er. , ,~ 
;Jr"Ac ~ :JtlJ V) #J. ~ ~AIJ..t ( If_l, P. ~ 

2. (5 Points) Each ticket in the box shows 

. ~zero "o~-;' ~ or a gross income 

CIrcle your answer. 1l1a.JI OLJluJ ~ j
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3. (5 Points) True o~~he SD of the box is $20,000. 

Circle your answer."----U) 
)tcAt~ ~ ~D::. VO-.2-0.-O-.fiJ~' = O.~ 

4. (5 Points)Qor false: the number of draws is 900. 

Circle your answ'(5) 

5.	 (12 Points) Find the chance (approximately) that between 19% and 21% of the 
forms chosen for audit have gross incomes over $50,000. Show your work! 
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6.	 (8 Points) With the information given, can you find the chance (approximately) 

that between 9% and 11% of the forms chosen for audit have gross incomes over 
$75,0007 Either find the chance, or explain why you need more inf9rma

tion. ~ 1JR M ~ ~ J>tr~ Jkch-u.! w~ ~k 
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...,., .6> .Question 4: Probability and Chance (40 Points) 
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A bookshelf contains 8 novels, 7 books of poems, 1 dictionary, and 2 copies of Freed

man, Pisani, and Purves's "Statistics" textbook. I pick two books at random without
 
replacement. Answer each of the following questions separately. Show your
 
work! ~t' tot ( i'l. .:: (g~~
 

1.	 (5 Points) What is the chance that the first book is a novel or a dictionary?" 

The chance is SO.0 % 
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2.	 (13 Points) If I want to study statistics, what is the chance that I pick at least one_
 
copy of the Stats textbook? . -.
 

The chance is 1.(. 6 % 
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3.	 (10 Points) What is the chance that the first two books are both novels? 

The chance is .t9.3 % 
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4.	 (12 Points) What is the chance that I pick one book of poems and a dictionary (in
 
any order)?
 

The chance is 4~. t % 

~ ,fd;"k!1~' -it (J) ~ fnA:' eit~~: ~ (j) 

cI-a. ~ ;" rA~ I 1- ~ c4...c.e. Qt~ ~ M 4-~ I 1- f::"\ 
~~ ~ ~A-~-"~~:(1- \3;1 r:f~iitvI fnA~~: ~ W 

ck.ce {WA i-, M r4 ~~~~: ~ ~i.., ~rh'd ~~~: 
f~ J 11_ :l J- ~ :L ~ CJrT~ ~_ J- -:I "1: 
\.::!/Ct/rTU'L ~~ 11- ~IJ' \Y ~ l-r - 346 

~fLU>'f.trJoi ~ t-..1 .... .k~(~~~.:~ -t-:it::'gJ6 :-O.Ol(o:~.6t 
@~dJL~ 



. \ 

~) ~ ltJliO( ~LI f'Ji..:laqc;,~c; 

Question 5: Sampling (30 Points) 

Part 1: (20 Points) 

For each of the following, decide whether this describes a simple random sample (SRS).
 
Just circle your answer.
 

•	 (5 Points) A student newspaper asked readers to respond to the question "Do you 
think that there should be more student activities on the weekends?" An over
whelming 95 percent said "yes". The article reporting the results concluded that 95 
percent of all students feels this way. 

This is a SRS: yes /e @ 

f~:~~V\. ~~~~~ 
•	 (5 Points) A researcher selects a sample from a list of all patients at one of five 

large hospitals in the following manner. A patient is chosen from the first 25 on the 
list, then every 25th patient f~ that point forward is selected. 

This is a SRS: yes /	e ;; 
.;Y~: ~ ih ~ ~ t?~ 

•	 (5 Points) Fifteen state parks are to be selected from 1000 state parks in such a 
way that each has an equal chance of being selected. A random number generator 
on a computer is used to select 15 integers between 1 and 1000. Based upon those 
integers, the state parks are selected from a numbered list. 

This is a SRS:8 / no 

W 
•	 (5 Points) A researcher chooses a random sample of households, then interviews 

every member of the selected~seholds. 

This is a SRS: yes / SLY 
~~ ~ ;iI.co i; LA/ <J~(J\.. 

Part 2: (10 Points) 

A population consists of 100 individuals who have been numbered from 1 to 100 for the
 
purpose of taking a simple random sample of ten individuals. Which of the following sets
 
of ten is most likely to be chosen as the sample?
 

Just circle the correct answer: fA: ~ /;l Sf< 5, ~ ~iJA ~ 
•	 (a) 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 0{- IlJ (~ ~rkh ~ 
•	 (b) 5, 10, 15, 20, 25, 30, 35, 40, 45, 50 

A/J-.L c1.,.,.a 1~ /)MA.. 
•	 (c) 3, 17, 24, 39, 41, 47, 66, 73, 87, 96 

q--~ h.rk..~ ~ ~h /.}JMi 
C:=(d) These are all equally likeD 
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