Stat300: L.C.Larsen p: Spring 2013
Exam #1 Name: S f l_lﬁb‘k\ m Tue/Thu 7:00 - 9:05 p.m.

1. Use the data in the following table to answer parts (a) through ().

i1 point, 1 minute) [ Education Empluyment Type for Penple in Sample

(a) What is the probability that Level  Farm Factory | Health | Financial | Total
a randomly selected person
from this sample will have [|No Echnal]ngl 256 267 212 292] 1027

college-level education?
Elementary 226 245 288 204 1053

q l{ }, .0 5 [? Secondary 267 228 257 291| 1043
&

50 !, Coﬂegﬁ 266 208 218 250] 943
Graduate 207 293 263 233 996
Totall 1222 1241 123 1360 5062

(3 points, 3 minutes)
{b) What is the probability that a person randomly selected from this sample will have
no schooling given that the person works in the "Farm" sector of the economy?

P( il J_?( po schoek £ Fare) @M 5’3"%1 = 0,107
MNo P( f'sz*w:) szz/jﬂél) / 2" .
(3 points, 3 minutes)

{e) What is the probability that a person randomly selected from this sample will have
no schooling given that the person works in the "Financial” sector of the economy?

29 % vo sehotd £ Fuspamecad

FDE _— .--"""'-- = .
t w@) 1260 Foramecal

(3 pointz, 3 minutes)
{d) Based on your answers to parts (b) and (c), say whether "no schooling" is independent
or dependent on the sector of the economy, and explain why.
——— i — ey

'QQWOQW% becanse ?wafana:‘é%aﬁwlﬁwmg

0, 2(S

{3 points, 3 minutes)
{2} What is the probability that a person randomly selected from this sample will have
"Secondary™ education or work in the "Health" sector of the economy?
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(5 points; 5 minutes)
2. The scores of two different tests havepell-shaped distributions. The scores for Test A have a mean of
points. The scores for Test B have a mean of 330 and a standard

110 points and a standard deviation of
deviation of 60 points. Use this information to answer the two questions below.

What percent of the scores for Test A should be found between 86 and 1347 Show why! {::/j

H —_
0, w-no = —QV* -2 0 // (
Compil cal Rule says 4596 4 e .
Wik sheuld be 0 awag?}l %6 s %

[Would a score of 220 on Test B be considered unusual? Show why!

Y=220 _ 220 —330 ;{fg - €
- 330 7 0 = 60 ot

{10 points; 8 minutas)

3
Complete the columns in the "Frequency Distribution™ table using the data values

given below, and answer the two guestions becow the table.

Frequency Distribution
Cumulative
Class Limits Relative | Cumulative| Relative Class Class
Lower Upper Tally Frequency | Frequency | Frequency | Frequency Midpeint | Boundary
90 130 ”” l‘/ ’f/&( ¥4 7/‘[ /10 =
- EX
140 180 ” . :/? ? ﬂj‘ * / [bo
N :;je_ M ﬁ Class
Data: 1% : T 104.1 15901 Width
/gﬁ };ﬁ /94 134 5D 90 -%0
What is the frequency for Class #2 7 {}'ﬁ -
atist s ¥ 41'(_ = {35_-_ 1?3

30

What is the upp*er limit for Class #1 7
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4. Give a short definition of statistics {1 point, 1 minute):
The art avd scievée ¢ wmaking sevse out d data
v ./ =

(5 points; 5 minutes)
5. For each situation below, select the appropriate statistical term from the list provided
and write it in the blank next to the description or situation. Choose the term that is best

connected to the underlined text in the description or situation.
Terms: 1. randomization 4. blinding 7. experimental unit
2. replication 5. placebo / control 8. treatment
3. confounding 6. block
d%lﬂ rjd" ﬂ (LI[J Educators tested the effect of three different breakfasts on students
o

: diagnosed with Attention Deficit Hyperactivity Disorder (ADHD). A
stratified random sample of 2400 such kids included 300 boys and 300
girls in each of four age groups. Critics say race and culture should have
been included in the structure of the stratified sampling. In each stratum,
each child was assigned a normal, high fiber, or high protein breakfast

S'a with equal and independent probability, and the kids did not know which one.
EXPQ” M M-‘U‘f( Educators tested the effect of three different breakfasts on students
diagnosed with Attention Deficit Hyperactivity Disorder (ADHD). A
stratified random sample of 2400 such kids included 300 boys and 300
girls in each of four age groups. Critics say race and culture should have
been included in the structure of the stratified sampling. In each stratum,

each child was assigned a normal, high fiber, or high protein breakfast
CB ) with equal and independent probability, and the kids did not know which one.

&W\ 'f_?ﬁ N ﬂéf f\]ﬂ Educators tested the effect of three different breakfasts on students
diagnosed with Attention Deficit Hyperactivity Disorder (ADHD). A

stratified random sample of 2400 such kids included 300 boys and 300

girls in each of four age groups. Critics say race and culture should have
been included in the structure of the stratified sampling. In each stratum,
each child was assigned a normal, high fiber, or high protein breakfast

with equal and independent probability, and the kids did not know which one.

Educators tested the effect of three different breakfasts on students
diagnosed with Attention Deficit Hyperactivity Disorder (ADHD). A
stratified random sample of 2400 such kids included 300 boys and 300
girls in each of four age groups. Critics say race and culture should have
been included in the structure of the stratified sampling. In each stratum,
('._j each child was assigned a normal. high fiber. or high protein breakfast

; with equal and independent probability, and the kids did not know which one.

,lzfz hdﬁmﬂ I {@éfﬂ‘] Educators tested the effect of three different breakfasts on students
e diagnosed with Attention Deficit Hyperactivity Disorder (ADHD). A
stratified random sample of 2400 such kids included 300 boys and 300
girls in each of four age groups. Critics say race and culture should have
been included in the structure of the stratified sampling. In each stratum,
each child was assigned a normal, high fiber, or high protein breakfast

with equal and independent probability, and the kids did not know which one.
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i4 points; 4 minutes)
6. A subway train has six safety systems that will stop the train in an emergency. Each system
is independent of the others and each system will work with probability 0.6 each time an
emergency happens. What is the probability that exactly 5 of the systems will work the next

TE: E?mrgmw hapmnz‘; ms are b ds. The
Eacl, ﬁ“rjjfwé’ weelc CJM%?') o ch‘j(”f f‘/ X is

$q swresss. “Bimial ' §()z 06y Yfe)soreg
p(5) = & (I = G @I o 0
= 0. 1844

{9 points and 4 points; 8 minutes) ———
7. {a) For the set of 77 values shown below in sorted order, prepare a Boxplot inside the
rectangle that is above the number line,

FH N S S—

100 200 300 400 S00 600 700 200 . 900 1000

Q =
5 5 19 23 23 27 27 27 32 2
47 47 a7 52 58 58 TO T0 T0 = %’15
83 o8 110 118 118 118 140 148 148 156

2R E SRR 2be o
476 488 488 512 512 512 524 f -é% 535 548
561 5681 561 588 611 637 650 689 702
716 716 743 T?[} 770 B40

NN = & P L- )1}7 l‘i”?b?le) P @ L= %77:526?5‘03
Max = 8¢ P @ L=E2077- 85T 2 | ”

(b) For the set of 77 values shown above in sorted order, what pergentile is represented by the
value 707

s _[Eudlner L 70\ 0
X=70p.-7  A4- W?wuw;)“a

- .-%— foo = d.20¥
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(8 paints; 10 minutes)
8. Answer parts (a), (b), and (c).

Use the columns in the table in any way you wi se them.
{a) Is this distribution "proper” (circle EEES" u:‘NO"}? @ MO
Why? j e (}0 = | =
5
x P(x) X Pfl() (;,{"'/'{) P

146 0.26 37- 16 33/, ﬁ/
163 0.16 2 .68 56.0
0.%

183 0.22 NO . b
215 0.36 T Il/a 31?* 2“

i | 2-
(b)  Write the formulas for the mean, the variance, and the standard deviation of a discrete

probability distribution.
" = % Plx)

oo T (%Pl
_do* = st ee

{e)  Write the values for the mean, the variance, and the standard deviation of this discrete
probability distribution.

v 8.7
= 72 7-. O

28] = [787
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(4 points and 2 pointg; 5 minutes)

8. A quiz has two"true” (T) or "false" (F) questions and one "Pass" or "Fail" essay question.
What is the sample space of possible answers to the set of three questions?

TT ?m F T Pass ) :
TT bﬁ q:a&e e [©

(T F 1"“455) (Jr:t)a:;r)

e (e PRy

If an outcome is selected at random (all equally likely) from your sample space, what is the
probability that your selection is "False" for the first problem and "Fail” for the essay?

ﬂ?m‘ﬁ}: /‘1{ -~ 0,95

(4 points; 4 minutes)

10. A lock uses a touch pad with the letters A B and C and the digits 123456 7 and 8.
The unlock code begins with 2 of the letters and ends with 4 of the digits. Each letter
and each digit can be used each time a letter or a digit is needed. Every possible

sequence of letters and digits is a different unlock code. How many different uniock
codes are possible?

L_L:DD__I_)__I_:)_

— | Sy —

S 3w v 5.8 Fwdamedd busty

{3 points; 3 minutes)

11. You are one of twenty people that work in a company. Four of the 20 workers will be
sent to New York for special training. How many sets of four workers are possible to

form from the twenty workers, and what is the probability that yvou will not g:at to go to
MNew York for the training?

U possidl sets o 4 people
oy =S o U;D

Mfkaw—é Jou Yhew ane !,? = 3876 fassfﬁ@
P(‘fﬂﬂtdﬂ et get 72\:?@13) 3876 @

3’?’5
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(4 points; 8 minutes)

12. The Medicare administration wants to evaluate the standard deviation of the cost=s for a
specific medical test this year to see if the standard deviation is acceptable under the
Medicare rules. Because it is believed that variability is the same throughout each year,
the Medicare staff uses the charges for the 229 times the medical test has been done

so far this vear and calculates the standard deviation of the 229 values. The result is that
the calculated standard deviation is not acceptable,

Use the information in the "story” to answer the fellowing:

(a) What is the population of interest to the Medicare administration?

Al of Yy toste this year L o
sp;ec,i‘_ﬁ‘c. wme Al cal test

(k) What parameter was important for the Medicare administration to know?

The _stavdard_deviation d- o)l 1he costs
Yhis ggg,r for a SP.EC-EM medicd fes T
(c) What statistic did the Medicare staff use instead?
The standand_dovigtion 7] the 488 costs
e 239 o] the wediryl Vst dove 5o
b tWis® year,
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(14 points: & minutes)

12. Use the data below to determine the value of each statistic. Write an expression
for each statistic or describe how it is calculated in principle (de NOT describe
how to use the calculator to determine the result),

_Data

40
60
41
56
17
59
46
24
50

Expression or Description

Value of statistic

median

The W,t{u& (N fue
middle W hew data

aAré .far"]'Eg( ovoer

+the Valug that
GCCUrs pwost Jpﬁ’h.

mode
(Most fregu ont Velue )
— i
variance —z'_(w -
Mn=1
range| - m‘z« - ml‘N

QW - Mmfgltj‘ﬁ

standard deviation

5 5 ji(’x i

all
vadues

M umgﬁé

midrange

min + max
7

mean

ZX

—_—

2%
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3%:”"1;5 minutas)
ar the dropout rate for High School students was 35%. Using the "relative frequency”
approach to probability, what is the probability that a random selection of five high school
students at the beginning of this year will end up in the exact sequence shown below?

(Show your work. ) ?(:DFU‘PH“{") 0. gs-" ?(N{}'I' brﬁ'f-‘ﬂ“-’ ) 0, 6.5-

Student E!rnpout

|t e e = (33D

Yes
Mo

No ~0.0(%

Yes

[=; B LR L R

(5 points; 6 minutas)

14. Last year, the dropout rate for High School students was 35%. Using the "relative frequency”
appreach to probability and assuming that decisions to drop out of school are independent,
what are the mean and standard deviation for the number of students that will drop out this

year at a high school with 3500 students? E
Nomial
'ﬂ 3300

= 0.25 6 =0.6§

/,( ’ha} (3%22)(0.357) @
0= ﬁj‘éﬁ(ﬁﬂf)(ﬂ & =

(S points; & minutes)

15. A gambler knows that playing "black"” in a particular Roulette game will win with probability
0.475. The gambler bets $10 on "black” for each spin of the wheel. The gambler will get $10
if he wins and will lose $10.i oses. What is the expected value of the next two bets

together?
X OP®_ XA
~J0 0 5.526 =525

W“Y’{ac[«he{-m.r £l
@;Lm% —0.50

dﬂﬂzé \( ?\

Expected value

= .86
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(6 points; § minutes)
18, Circle the best answer for each situation.

An MTV program shows music videos and asks Simple Random Systernmatic
all viewers to call a free 800 number to rate each
video on a scale of 1 to 10., _ Stratified Random  Cluster
sedf selee Gov
( Convenience Census
A cable TV company rates the popularity of TV Simple Random Systemmatic

shows among its customers by constantly tracking
the channel to which each of its cable connect boxes Stratified Random  Cluster

is tuned. -
Lowhp rehensi we 5"'““?["' Convenience m
e
A research company rates the popularity of TV shows  [Simple Random Systemmatic
by taking random samples of all Americans in each
of 5 income groups within each of 5 age groups. C Stratified Random '\ Cluster
Convenience Census
. ¥ ..
The Department of Corrections (Prisons) selects C retrospective ) ohservational )
a group of 5000 prisoners released in 2001 and study
studies key characteristics of their past lives to find cross-sectional
out what types of decisions decrease the percent experiment
that return to prison at a later time. prospective
The Department of Corrections releases a group of retrospective observational
400 prisoners who share many key characteristics study

(race, education, family history, type of crime, etc.). cross-sectional
Half of the 400 go into the army and the others do not,
so the effect of military service can be studied. C m

The Department of Corrections randomly selects 5000 |[retrospective
priscners in 2013 and conducts a detailed health exam
on each one in order to study the present state of C cross-sectional
health in the prison population at that time.

observational
study

d

experiment

prospective




