Statistics 300 : Fall 2008
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1. A small ferry boat carries people and cars across a river. The boat can carry 10 people and
2 cars. Five cars are waiting to cross the river -- 2 are Red, 2 are Green, and one is Blue.
The car owners all claim to have arrived at the same time, so the ferry boat operator decides
to pick one at random to get on the boat first and another at random to get on the boat second.

(a) List the sample space for the boat operators' procedure {e.g. {G;,G4})
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(b) List the possible color sequences for thefirst two cars (e.g. {G,G}) and their probabilities
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(7 points; 7 minutes)
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2. Given: X ~ Binomial{n = 2000, p=0.72) and Y ~ Binomial{n = 800, p = 0.44)

Which would be more unusual, X =1392 or Y = 378 ?
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3. Use the dataset at the bottom of this page to answer parts (a), (b) and (c).

There are 199 values in the dataset, in rows of 10, sorted from the smallest
at the top to the largest at the bottom.

(a) What percentile is represented by the value 1087 ?
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{c) Using the number line below, make\a Boxplot to represent the distribution of the dataset.

(b) What is the value of i
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/' 4. For each of the following "sampling"” situations circle RANDOM, STRATIFIED, SYSTEMATIC,

CLUSTER, CONVENIENCE, or CENSUS as the type of sampling conducted.

a. An MTV program shows music videos and asks
all viewers to call a free 800 number to rate each

video on a scale of 1 to 10. |
o lacdion o olwnteer
“setf ~seloction o o f?

b. A cable TV company rates the popularity of TV shows
among its customers by constantly tracking the
channel to which each of its cable connect boxes

is tuned. a“ Cﬂ/b(ﬁ |
eodd e Cemsus of elus 55
c. A research company rates the popularity of TV shows

by taking random samples of all Americans in each
of 5 income groups withinlf each of 5 age groups.
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:’points; 5 minutes)

5. For each of the following studies circle all of the characteristics that are appropriate.

a. The Department of Corrections (Prisons) selects
a group of 5000 prisoners released in 2001 and
studies key characteristics of their lives to find
out what types of decisions decrease the percent
that return to prison at a later time.

b. The Department of Corrections releases a group of
400 prisoners who share alike in key characteristics
(race, education, family history, type of crime, etc.).
Half of the 400 go into the army and the others do not,
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so the effec m n be sfudied.

c. The Department of Corrections randomly selects 5000
prisoners 2006 and conducts a detailed health exam
on each one in order to study the present state of
health in the prison population at that time.

pitl il il

FaN

Simple Random _§ystematic
Stratified Random Cluster

( m& Census
Simple Random Systematic
Stratified Random Cluster
Convenience 6&\

e

Simple Random Systematic
@ Cluster
Convenience Census

YN

retr ctive

cross-sectional

observationa
tud

experiment

.--"'_“\‘.

—//

retrospective

observational
study

i

prospective

cross-sectional -
hprospective
= S
retrospective observational
| study
experiment




Statistics 300
Instructor: Lawrence C. Larsen

Name:

SL” LVL "\[?.d\/\

Exam #1

Spring 2009
Tue/Thu 7:00-9:05 p.m.

(8 points; 5 minutes)
6. For each of the discrete probability distributions below, calculate the mean, variance, and
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(8 points; 5 minutes)
7. Use the small set of data below to complete the identified parts the frequency distribution.
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8. The California Association of Realtors wants to estimate the percentage of all single-family
homes in the state that have more than two bathrooms. For this purpose, the Association takes
a random sample of 800 addresses for single-family homes and determines the number of
bathrooms in each of these homes. There were 96 homes with more than two bathrooms,
so the estimate for all single family homes in CA is 12%.

{a) What is the population of interest in this situation?

The Numbe d batktvpws vn each me 4 The
§l:vn§_l¢ i -aommf%; Am/l’fé’_f o Cf@éz%rﬂﬁb &

(b) What is the parameter of interest in this situation?
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(c) What statistic was used in this situation?
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(d) Was a sample or a census used for this study, and why did you choose your answer?
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9. For the sample of data given below, provide the formula (expression) or description of calculation

(not how to use the calculator) for each statistic listed and also provide the vaiue of each statistic.
The mean and standard deviation must be calculated using your calculator’s "statistics mode".
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([zo+uo)/7,_
= ”'3“

e #1175

2% eadh,

Statistic Formula / Description
pata Mid-range MM
e ;
ey 7
)g Mode m {}W ﬂ\ﬂ’{
prig pteurs Mos +
g’ g oty
A0 i
e Mean ;_i_._i
S N
yo | e V The
td Medianj mldﬂ(%u‘h The

ity are wm soeded ordoe

! {1y Range]

md/)[-mu\/

(irs75)

t

coin Fobs

//, | (; *’\\ Standard deviation

Z(“x fX)

=S

|20 - 110 =

(o)

Variance|

Z(v'x'-’x)z*
n= |

::-51

Spring 2009
Tue/Thu 7:00-9:05 p.m.




Statistics 300 Name: Sa [ l,ré oV\ Spring 2009

Instructor: Lawrence C. Larsen Tue/Thu 7:00-9:05 p.m.
Exam #1

@nts 6 minutes)

' ample of 1000 data values were collected in a random sample. A graph of the distribution
is shown. The 16™ percentile (P.s) was 160 and the 84" percentile (Py,) was 340. Use all this
information to estimate (not a wild guess) the standard deviation of the data.
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10. A final exam in statistics must have 10 out of 16 possible problems. If the professor decides to

choose the 10 probiems at randomhrrange them in a random order, how many different ways

could the test turn out? W’( cy..ré{gf WM a CAeTEL

¢
Ib—PIO el dd WD

I

= 34, 000, g0 , 009
(3 points; 3 minutes) - 24 B,’//LW\

11. A statistics exam will have 2 different versions so students will be discouraged from trying to cheat.
If the class has 40 students and haif will be assigned to each of the two versions, how many different

ways could the professor divide the class into two groups?
L0 l:v\ Lol L JVL" w'o ‘ 0 M'u,r M/\M Wdf} £ Vi
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(5 points; 4 minutes)

12. A different statistics professor likes multiple choice problems. That professor gives an exam that
has 10 problems with 4 possible answers in each one. If a student decides to use the calculator's
random number function to guess on each problem, what is the probability that the student will

guess the correct answer on exactly 4 of the 10 problems?
JO %Na,(s Rt Plry) = G (- lﬂ)( 75')
raj 0,25 or q N !({6(«- ?lNéLé/
oatk fw al 13 V“OU‘P“&W‘ (rewdto) .94
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(5 points; 4 minutes)
13. Another statistics professor also likes multiple choice problems. That professor gives an exam that

with 5 possible answers in each one. If a student decides to use the caiculator’s
random per function to guess on each problem, what is the probability that the student will

guess the correct answer on at least one of the 6 problems?
P (wree %) 0,24 %

(otbast omc W&f) = P(MW@ flwery) = 0,80
(“w{ W"‘) (0 oCO) (', (:.w)( §0) N= é/mé«@,
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14. For the study described below, select the appropriate statistical terms from the list provided
and write them in the blanks, choose the term that is best connected to the underlined text.

Terms: 1. randomization 5. placebo
2. replication 6. block
3. confounding 7. experimental unit
4. blinding 8. treatment
Best term
a. /B l OC K A total of 60 children were included in a study of a new medication.

The study used 30 similar girls and 30 similar boys that already used
the standard medication every day. In the study, 10 boys and 10 girls
were given a "medication” that had no effect at all, 10 boys and 10 girls
were given the standard medication, and 10 boys and 10 girls were
given the new medication. So, each child received one of the three
types of medication. Before the study began, each child was equally
likely to be assigned to each one of the medications. To prevent "bias",
neither the children nor the experimenters knew which medication

each child was being given.

- <
b. 2‘5{) Ll C ﬂ'{" n A total of 60 children were included in a study of a new medication.

i There were 30 girls and 30 boys in the study, who were already using
the standard medication every day. In the study, 10 boys and 10 girls
were given a "medication” that had no effect at ali, 10 boys and 10 girls
were given the standard medication, and 10 boys and 10 girls were
given the new medication. So, each child received one of the three
types of medication. Before the study began, each child was equally
likely to be assigned to each one of the medications. To prevent "bias",
neither the children nor the experimenters knew which medication
each child was being given.

’ LS
c. Wﬂde MAH {’ A total of 60 children were included in a study of a new medication.

There were 30 girls and 30 boys in the study, who were already using
the standard medication every day. In the study, 10 boys and 10 girls
were given a "medication” that had no effect at all, 10 boys and 10 girls
were given the standard medication, and 10 boys and 10 girls were
given the new medication. So, each child received one of the three
types of medication. Before the study began, each child was equally
likely to be assigned to each one of the medications, To prevent "bias",
neither the children nor the experimenters knew which medication

each child was being given.
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15. Circle the correct choice in each box in relation to the underlined text.

Are thedata ... ? Are the data ... ?
a. The total gallons of all the gasoline
used by Americans to drive to work Qualitative Nominal Interval
today. " ' as Quantitative and Discrete ;
Sérpdailgns & 0 | cianttative and confingous Jordinal  (Ratio )
swaf{ ac T3 4 —

get (Natwial 3¢c0)

b. The number of "subcompact”, "compact”,
"mid-size", and "standard" cars used Qualitative Nominal Interval

by Americans to drive to work today. W (_)
LWWN’(' b%fﬁ' a + Quanfitative and confinuous |Ordinal Elﬁ
312/n Na 7‘1/1 re &’Lj

c. The total profit of all the gasoline ”_\’
companies that sell gasoline to Qualitative ) Nominal / Interval

Americans who drive to wor}j today. uantitative and Discret
ittt ire ; (1' e dnd ggntipiio Ordinal ‘@

P

(3 points; 3 minutes)
16. A standard California license plate for a car has 4 numbers (digits) and 3 letters in the
format "DLLLDDD". Each D can be a digit from 0 through 9 and each L can be any one
of the 26 letters in our alphabet. How many standard license plates are possible?

wow\ldﬁ fnéwﬁt/ dé’c/z/p 4. %y rule

| y 26 260 J0(0°L0 = 175’_76 J0
D% 26 5 Oﬁ)

(3 points; 3 minutes)
17. A bowil contains 20 jelly beans. Five are "Cherry", 8 are "Orange”, 2 are "Lemon" and 5 are "Grape".
What is the probability of getting the sequence "9,0,§L|f 3 jelly beans are taken out of the bowl (and
not put back in between p!cks]? W

5 Cr{ (?' u© a L 5' 6’,
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18. Use the information in the table to answer the probability questions (a) - (c).

Type of Position in Current Job
Number of Years Entry Regular {Middie [Executive
at Current Job Level Staff Manager [Manager (Total
0 to 5 years 160 40} 0 210
6 to 10 years 80} 90 20 \ 4 194
> 10 years 40I 100 40§ \ 8 188
Total ZBOI 230 70| 12 592
(z2.pf5) (b
{a) What is the probability that someone picked at random from the 592 individuals in this table will
be someon s been at their current job for 6 to10 years?

i )-@9

(Bp(s)

(b) What is the probability that someone picked at random from the 592 individuals in this table
will be someone who has been at their current job for 6 1010 years given that they are a _
0 _k/572)

Middle Manager? T

! i _ Pl 10 asg weiddle wy ki
P (b twlo|middle 1yr) = T * (o)

@ C“ﬂb i le mMgr, my) U"H/U{é/ So :

('%pb 0/10
: c) What is the probability that someone picked at random from the 592 individuals in this table will
be someone who has been at their current job for 6 to10 years or be a Regular Staff person?

’f(bi-v {D% OR. R%LV(WSILZI%) = o
P (b4 10) + P (Reyulor stoff)- Tl e ByulerStetf)

194 230 G0 3y 5
= + = = Bl )5 2 6
Xk 592 59 éx/ @gj




