Name: ké’, A (201%)

STATISTICS
PART7 PRACTICE TEST
Time - 1 hour and 30 minutes
Number of multiple choice questions - 20
Number of free response questions - 3

1. Aninvestigator was studying a territorial species of Central American termites, Nasutitermes corniger.
Fourty-nine termite pairs were randomly selected; both members of each of these pairs were from the same
colony. Fifty-five additional termite pairs were randomly selected; the two members in each of these pairs
were from different colonies. The pairs were placed in petri-dishes and observed to see whether they
exhibited aggressive behavior. The results are shown in the table below.

Aggressive | Nonaggressive | Total
Same colony 40 (33.5) 9(155) 49
Different 31(37.5) ( 24(17.5) > 35
colonies B s - T AT e-,q»e.:;«aé
Total 71 /33 104 PRIV 31

A Chi-squared test for homogeneity was conducted, resuffing in £~ = . The expected counts are shown
in parentheses in the table. Which of the following sejf of statements fo%l ows from these results?

'p ©O 377
same Loiom are Iess hl\eiv to be aggre%xl than Eermmu pairs from dlif.ez ence colomesf
%7 is not significant at the 0.05 level.

W gx X" is significant, 0.01 < p < 0.05; th€ counts in the table suggest that termite pairs from
\o o different colonies are less likely 4 be aggressive than termite pairs from the same
‘\’. = O\ ~ colony.
d. ) £ is significant, p <0.01; e counts in the table suggest that termite pairs from
~ different colonies are less h&eiv to be aggressive than termite pairs from the same

\\ colony
)( A7 is significant, 0.01 <p < 0.05; the counts in the table suggest that termite pairs from
the same colony are less likely to be aggressive than termite pairs from different
colonies.

2. According to the U.S. Burous of the Census, in 2000 the breakdown of the U.S. population (in %) by age is
as follows.

Age <5 | 5-14 | 15-24 | 25-34 | 35-44 | 45-54 | 55-64 | 65-74 | 75-84 | >85
Percent | 6.8 | 14.6 | 13.9 14.2 16 13.4 8.6 6.5 4.4 1.5
In order to determine if the distribution of the ages in a city are comparable to those of the country, a random
sample of 200 ages are found. What test should be conducted?

Cj coc}dness Of fit i@

Inference for regression z-tesi
Two-sample r-test
Matched-pairs #-test
One-sample #-test

R



3. The following table gives the percentage of nursing home residents by age.

under 65 65-74 75-84 85 and older
}?ercentage\ 9.8 12 31.8 46.5
TErpeod 1.7 3 47,7 67

In a random sample of 150 families with a relative in a nursing home, the following was the distribution of
the relatives’ ages: 10 under 65, 20 ages 65-74, 52 ages 75-85, and 68 ages 85 and older. If a goodness-of-fit
oL

test were performed, what would be the value of the »* statistic?

a. 0.541 o

b, 2.810 5 = 2. 156
c. 28.11 X Z

d. 2.156

e. 0.707

4. Two measures, x and y, are taken on numerous subjects, and a least squares regression equation is computed.
The resulting equation is y = 358.52 — 15.49x. A correct interpretation of the slope and intercept is
a. for every increase of 100 units in Xy increases approdimately 33%&2 units; when x = 0,
y is predicted to be 15.49.
@ for every increase of 100 units in x, ¥ deevessesapprodimately 1549 units; when x = 0,
y is predicted to be 358.52.
c. for every increase of 100 units in x, y imsseastS approdimately 1549 units; when x = 0,
v is predicted to be 358.52. )
d. for every increase of 100 units in x, y decreases approdimaiely’}&ﬁ units; when x =0,
y is predicted to be 15.49. _
e. for every increase of 100 units in x, y increases approdimateinunits; when x =0,

y is predicted to be —15.49.

(.49 < 100 = VST



5. A random sample of students was surveyed and each was asked to provide their grade level and in which
location they eat lunch each day. The results are summarized in the table below.

Large Cafeteria | Small Cafeteria | Student Center Total
Freshman 22 87 16 125
Sophomore 30 73 25 130
Junior 75 10 (45) — 130
Senior 110 0 [ 36 146
Total 237 172 > 122 523

if a chi-squared test is performed to determine if grade level is independent of gating location, which of the
following is the expected cell count for juniors that eat in the student center?

o 130x172
* TTsm 1200 1222
75% 122 ;
b T 52 %
130x 75
523

<
130 %122
[ S

130 < 172
122

6. Inastudy of the performance of a computer printer, the size (in kilobits) and the printing time (in seconds)
for each of 22 small text files were recorded. A regression line was a satisfactory description of the
relationship between size and printing time. The results of the regression analysis are shown below.

Dependent variable: Printing Time
Source Sum of Squares af Mean Square F.ratio
Regression 53.3315 i 33.3315 140
Residual 7.62381 20 (.38115
Variable Coefficient s.e. of Coelf teratio prob
Comstant 11.6539 .3153 37 < 0.0001
Size 3.47812 0.294 118 < 0.0001
R squared = 87.5% R squared {(adjnsted) AB36.9%
s = 0.6174 with 22 ~ 2 = 20 degrees of freedom

‘Which of the following should be used to c\i;mpute a 95 percent con?kﬁme interval for the slope of the
regression line?

a 347812 + DREG % 0294 bt € e ()

b, 347812 £2.086 x (3455 ' 2

o 347812 + D9€x 06174 2 q7e1e £ 2.08590 (o.. 294 >
@3.4,?312 +2.086 x 0.294 '

.. 347812

2 + T35 % 0.3153 g st N (."175', 29)



7. There are 39 known moons orbiting the planet Jupiter. The diameter (in kilometers) and distance from
Jupiter (in thousands of kilometers) are recorded for the moons discovered prior to May 2002. The
conditions for regression analysis were met, and the results follow.

Dependant variable iz Bistones (in 1888 km)

No Selector

B sgumred = 2858 R osgquoared (adijusted? = 28 68
®

s = SB%E with 28 -~ 26 degrees of freedom

Bource Bum of Bguores df Mean SBSquare  Fratio
Reogression  THR.35:8 H C TH3.3%e5 8.8
Regidual 1518 18a8 25 &4 8824e8

Variable Coufficient z.¢. of Coeff I-ratio prob
Congtant He53. 1 74 9.37 ¢ .8881

Dicurnisler -3 48571 1.854 7
Is there evidence of a relationship between diameter and distance (coNd e slope b2

There is evidence of a relationship between diameter and distance at the 0.01 level but ~ =° >
B not at the 0.001 level. yoRl L .o0eg £ . ol
b.  There is evidence of a relationship between diameter and distance at the 0.05 level but
not at the 0.01 level. ' ’
c.  There is no evidence of a relationship between diameter and distance at any of the
commonly accepted levels.
d.  There is evidence of a relationship between diameter and distance at the 0.10 level but
not at the 0.05 level.
e. There is evidence of a relationship between diameter and distance at the 0.001 level.

8. A y -distribution with 14 degrees of freedom is a correct model for o
testing the question of whether 14 genetic traits are equally distributed in a population. -\ = V5.
a comparison of the production percentage distribution of 7 car model colors with the7 5o

statistically determined national preference for those colors. -t =@
y( testing whether the choice to smoke cigarettes or not to smoke cigarettes is independent
of ethnicity among 7 different ethnic groups. S

testing whether choice of color is independent of age among 3 age groups and 35 color
choices. (3-WH(3571) =
4 comparison of the equality of proportions of 8 sports activities for 3 hig hschool grade

levels. ‘ _ C®- O 2-1) T 1



9. A random sample of 27 individuals is selected, and the age and income of each individual is recorded.

Regression analysis is performed, with the following results.

&%Wnﬁ&nt varichis s Income

MNo Selector

B souared = 288 R squared {odjusied) = ~1.08

g » 273Wed with 27 -~ 2 = 28 degrzes of frasdom

Spurces Sum of Sguares 511 Meon Bauuare F-ratip
Ragrassion 39072820 1 EA0728e8 8523
Pesidual 1.856828 18 i) 7473168

Yariable Coefficient  s.e. of Coeff t-ratio pfofs
Constont 27308.4 L8 ed g e 5, 8056

Age 244,263 3327 8.223 - @
Is there a significant relationship between age and income? \__/6} \d slope be > )

a. A significant relationship exists between age and income at the @ =0.05 level but not at = }
the a =0.01 level.

significant relationship between age and income does not exist and any of the comonly

10.

accepted levels. AT703 > 1 (Hee hprest °‘°"“°"‘\q u\s;d
c. A significant relationship exists between age and income at the & =0.001 level. o o=
d. A significant relationship exists between age and income at the o =0.10 level but not at
the o =0.05 level.
e. A significant relationship exists between age and income at the o =0.01 level but not at
the o =0.001 level.

Boiling and melting points (in degrees Celsius) are recorded for selected substances, and regression analysis
is used to describe the relationship between them. The results of the analysis are shown below:
Dependernt voriokls g Boiling Point
Mo Belestor
® soured = 7548 R sguored {odiusied) = 72.68
= G264 with 21 - 2 = 18 degress of frecdorm
Bource Burmn of Squoares of Mean SBauare F-ratio
Fegression  20.09458:8 i 26.5450e8 52.4
Residus] 7 ANETReD 19 392487
Yariabis Cosfficient s.e. of Coeff t-ratic prob
Consland o s e § S 98,7 2. 11 2.8481
Melling Foird 9.95038 @, 1328 T4 5 D.aEs

Assuming all of the conditions for regragsion have been met, Wich of the following gives the 95%
confidence interval for the glope of the rogression line?
a.  0.959388 + 1L22G(0.1326) *
b, 309994 + 2.093(626.4) b, & € e Coi)
c. 0.959388 +1>96(0.1326)

(T0.959388 +2.093(0.1326) 0.9<q 388 * 2. 093 (o.‘szé,)
§ 309977 + 1.729(146.7) '

AN ("l?s‘) | )



il.

a. 75
| b._497
c. 40
d. 25
e, 60

Two hundred students were classified by gender and hostility level (low, medium, high), as measured by a

HLT-test.\The result were the following:

o

Hostility Level
\ Low Medium High
Male 38 e 8
Female  \ 59 €46 5
o

1Z. Regression analysis is performed on two variables, X and Y. A residual plot is graphed, and summary

statistics are found for the residuals.

Dmsmssrderdt voartasls s Y

Source Suree of Squore f
Regrassion 1
Fepaiducd et ra R v
Yoariablis Cuefficient g.e. of Coeff
Cowpstonyt ~ 113,088 Liche

?

P 44,8667 &

Surprriry of pesidunislYIx

Mo Seleot

OF

Lpunt
HMean
Medion
MidRange
BtdDav
Rurnge

It GRange

1 A o
xﬁ{ Fr {5
Bt 3
H
&

o 4 3 sl

G
W

- Y TR R

What tells you tbere 1s a better fit for the data?
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a. The linear regression model for X and Y is dppropriate; a better {it does not exist.

There 1s a low correlation between X an

!

b
¢. The mean residual value is 0.
d

There is a pattern in the residual picﬂ

w

vt

A significant relationship does not exist for X and Y.
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13. Which of the ioliomng statements is (are) true about the & *_distribution with £ degrees of freedom?

K. The £ -d;%inbunon is left-skewed. Cei a\m\— skewed)

The A4 ~d1§tribution with & degrees of ﬁe&dom is more skewed than the /&
the AN

¢ -dzstrzbutmn with k+ 1

degrees of ﬁeeé@m as ncreases, weg \_ﬁ_g_m_s__n_s__a_kwegk
he mean of the A -distribution with & degrees of freedom equals £.

Tis s e

a. lonly )

b Tandl r

c. Hlonly !

d. Honly : .

K
(&) Hand I

14, In a study of how fast students can write their nament@ recorded the length of each of their first

satisfactorily represents the relationship between name length and writing time. The results of the regression
analysis are given below.

Hegression Analysis
The regression equation is

names (in letters) and the time (in seconds) that it took th}m to write 20 repetitions of their first name. A line
Time = 28.3 + 5.42 Namelength |

Pradictor Coef ts:,ess tratio o
Constant 29.284 /4,2?3 5.85 0.000
Namel.ength 54211 0.7573 7.18 0.000
s = 5219 R-50 = ﬁ»’/? 8% R-solad) = 63.4%

/
Which of the following should be used to ompute a 9/5% confidence mier\zai for the slope of the

least-squares regression line?
a 54211 +>oe$xef:;'3 /
bN 54211 £2.052 x 0.7573 % sd\o
Os-z—zn + 2460 % 5.219 b, t%w >
" 7 5 4

/
\ wo T (7S, 27D



15. High school students on a closed campus recently retitioned their school board to allow students to leave
campus for lunch. In order to support their opinion, the students randomly polled students and teachers with
the following question: “Do you think that students should be allowed to leave campus for lunch?” The
results are as follows:

Agree Disagree No Opinion Total
Students 123 36 ) 165
Teachers 13 5 5 23
Total 136 41 11 188

Which of the following best describes the responses of students and teachers on the issue? A Hnouai~ e

a.

b,
c.

d.

€.

‘The conditions for conducting an appropriate test of homogeneity between students and

There is evidence that students and teachers have different opinions on the issue at the
0.10 level, but not at the 0.05 level.
There is evidence that students and teachers have different opinions on the issue at the o223,

0.05 level but not at the 0.01 level. e Q)QFQC/ §

. -
is on the issue at the e W peve e
At Leadr S

- \;{;\,\sﬂ?_ A

teachers on the issue have not been met.
There is evidence that students and teachers have different opin
0.01 level but not at the 0.001 level.

There is insufficient evidence that students and teachers have different obi

issue. B

ions on the

16. A test of independence is to be performed on a 3 x 4 contingency table. Which of the following assumptions
needs to be satisfied for the chi-sgare test to be valid?

o P

(¢

All gbsersEd counts are at least 5.

The nomsber-ofeategaorices is at least 5.

The tetatwamibeiol observalions is at least 5.
Al

b

I[expected counts fre at least 5.

€.

The chi-square test statistics is at least 3.



7. The Stroop Effect is a psychological phenomenon where naming the physical color of a word, the word itself
can “interfere” with the process of naming the color of the word. For example, the word “red” is colored
blue and a person asked to describe the color of the word will often say “red.” An experiment was done with
10 people comparing the time (in seconds) taken to say colors of words that were colored differently than the
names of the words, and the time taken to say the colors of colored rectangles.

\Person, | Rectangles Words
\ 1/ 5 6
\2/ 3 5
\3/ 3 7
6

k.
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What is the number of degrees of freedom that would be used for the significance test to see if there is a
difference in the mean time if takes to read the cards?

a. 16 C‘OA‘)LQ’,—\>

b. 20 0‘ ' _ C1
w

e. 8

18.  According to the U.S. Bureau of the Census, the distribution of ages for senior citizens is as follows

Age 65-74 75-84 85-94 95 and over
Percentage 58.0 32.2 9.0 0.8
Expecied Bt 24 202.22 Se. S2 S oz4

Of a random sample of 628 senior residents from a large community, 301 are ages 65t74, 232 are ages 75-84,
93 are ages 85-94, and 2 are over 95. Is there evidence to show that the distribution of\cesidents in the
community is different from the distribution of senior citizens in the nation?

. O™
O There 15 evidence of a significant differece in distributions at the 0.001 level. Tais T8

There is insufficient evidence of a significant difference in distributions at any of the e S, 52
commonly accepted levels. he

¢. There is evidence of a significant differece in distributions at the 0.01 level but not at the
0.001 level. ; .

d. There is evidence of a significant differece in distributions at the 0.05 level but not at the
0.01 level,

¢. There is evidence of a significant differece in distributions at the 0.10 level but not at the
0.05 level.

P:7,4§ *® 1O < ool

v setisthed



19.  The following information resulted from regression analysis for the percentage of white children under the
age of 18 versus thepercentage of black children under the age of 18 who live in poverty in several large
cities,

Dependent vorioble i Biack
r1 = 7Ci S Mo Selsctor
| R squared = 79.58 | R sguared {adjusted> = 77.88

_ — 5 = LB with 18 - 2 = 12 degreass of fresdom
\j "7 4S

Soures Surm of Suguares gf Meoun Souors Fwratio
- T ' Begression 525882 H SR.0eER 48,6
~.Bl6 Regldual 13. 7880 i2 1. 14987
becawe b; >3 Variable Coefficient s.e. of Coeff t-ratie prob
W 30,445 5942 5.7 ¢ 608G
= +.9\L white B.911841 8.1335 % 20801
If the data were reevaluated using the percentage of white children as the dependent variable, the correlation
coefficient would be which of the following?
892 ,
b. Not enough information is given to calculate the correlation coefficient.
c. 0.778
d. 0.795 g
e. 0.882
20. A test engineer wants to estimate the mean gas mileage x (in miles per gallon) for a particular model of
automobile. Eleven of these cars are subjected to a road test, and the gas mileage is computed for each car.
S A dotplot of the 11 gas-mileage values is roughly symmetrical and has no outliers. The mean and standard
5 deviations of these values are 23.7 and 4.8, respectively. Assuming that these 11 automobiles can be a
g simple random sample of cars of this model, which of the following is a correct statement?
o ., , o 48
a. A 95% confidence interval for g is 23.7£2.228 x &
. ” ; 48
b. A 95% confidence interval for zis 23.7 M X
It . ~ 11
> , o 4.8
\ ¢. A 95% confidence interval for u is 23.7 £ 2964
¢ Nt
4.8

@ A 95% confidence interval for g is 23.7+£2.228 x

N

e. The results cannot be trusted; the sample is too small.
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