Statistics 300 % _6t Fall 2012
Exam #3 Name: _<C ’U oW Saturdays 9:00 am - 1:05 pm

(9 points; 10 minutes)
1. Use the counts by State in the table to test the idea that the percentage of all AZ fans that have
the Sonics as their favorite team is greater than the percentage of all CA fans that have the
Sonics as their favorite team. Use a 2% significance level for this test.

The data represent random samples Favorite __Home State Row
of Suns, Kings, and Sonics fans. Basketball Team AZ CA WA Total
Phoenix Suns 129 29 26 184
@N‘J I Az SGN \cA Sacramento Kings 40 129 16 185
{ fﬁ 2 e H-q F Seattle Sonics ( 33 (; 21| 177 231
202 178 218 600
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(8 points; 8 minutes)

2. Engineering students prepared a carff so they could
measure daily average speed and daily use of gasoline.
They drove for 10 hours each day all around a major
urban area in California. Use the data in the box to test

the claim that spead an se are negatively correlated.

Use a Type | Error Ratefof 0.025 for this test. =
el
Claim:

Fall 2012
Saturdays 9:00 am - 1:05 pm

Average Fuel
Speed Use
Day {mi/hour) (gallons)

1 23.7 8.1
2 35.1 9.0
3 31.8 9.5
4 20.8 11.7
5 21.6 11.8
6 28.5 8.5
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(9 points; 10 minutes)

Fall 2012

Saturdays 9:00 am - 1:05 pm

3. Question: Do cows give more milk in July than they do in January? Use the data below
for eight cows to test the claim that cows produce af least 0.5 gallons per day more on

average in July than they do in January. Experience indicates that va
production per cow Is the same in July and January. .ﬂﬂﬂ, O hg

Use a 5% significance level for your test.

f’{ﬂm = fu:mm“ =6 &

Claim: (jxf{‘]‘u;__ -‘l/(;{—r%ﬂ = O.j/?"ﬁ/{d
Ho: (/Cf:[mh = /L{mm-\ = C”'ﬁﬁ:'ﬁ" ]“J

Hy: ([/";J'w_ - }ijdj = 0’5?‘?}“‘{/{
oA =005 Lt Fil

Test Stabishe

tion in milk

-]D{;{,«’I s

"

Gallons of Milk per Day 7 P Y
Cow January July
1 5.3 51 U 2
2 5.4 6.8 M
3 6.0 6.9 {j q
4 5.9 6.9 [ . D
5 6.8 7.3
6 4.8 5.8 C)? B
7 5.5 6.3 Oc $
8 6.3 6.9 O " é?
mean= (5.75) 6.50 0.7 §=4d
stdev= 0.63 0.73 e
n= 8 8 O.HTL = '-:JL{
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(9 points; 10 minutes)
4. Use the survey results for 600 families to test the claim that Age when autism is diagnosed is
independent of whether the famil had health insurance, Let alpha = 0.05 for this test.

of 0.05 for this test. (Yoo v 15 |I\J [*fi‘llp ﬁﬁ"f?f 0 RS fﬁ“ﬂfxt?./f b _(/
('Ef“\[f'f(r“lt"}‘ (al '}r:xff?r:) at fhe same 1w

:i::na:;:dm H:;:rr:lll:l};z?%ce o (f { ﬁﬂu age (v llé?'-\ i J Fan JL! &4 No L€ 5{
agnose es 0 ota
<1 7 29 100 & dlbpondd *’f"/ Heal/m Ts .
: o | : | 100 o Oge 4 ws ‘w{ aLe -
: |78 = b ot o]
->4 77 23 100 ‘:}gﬁm 05 Mj’lt"f{ “?Jz’t{["
Total 600 |

(rows - | (eols - I'B
Expectel = W fofet ) e iy Ve

frowd Jotek = @O = &)




Statistics 300 gf Lu L( Fall 2012
Exam #3 Name: ' e Saturdays 9:00 am - 1:05 pm

{13 points: 14 minutes)
5. Plot daily temperatures for West (y) and South (x) parts of Greenland. Each row in the data set is

for a different day--Then answer parts b, ¢, d, e, f, and g.
1 b
.T I:I ﬁk \

East \ West/ North {South Temperatures on Greenland

i 53 58 58 61

7 2 78 BO 79 78

< 53 58 51 66

i 74 78 78 79

" 79 63 66 68

; 6 53 54 50 53

7 80 69 76 72

¥ 53 74 58 64

¢ 58 65 61 57

i0 56 52 55 60
i 8

(a) Plot the points on the graph.

{b) Use your calculator to
determine the equation of

P~

the line that best predicts the

N
East temperature based on the - )
North temperature. equation of your line: Y] = .7+ 0 922 (X J
y ~ o, 9
(c) Plot your line on the graph. 25§ 5
Q=55Y ,3#'?-251 22
(d) What is the linear correlation for the givendlety and-E38t data? 'r‘:e C}f 8 0 bt

WesT  SOWti

(e) Provide the symbolic expressians for Total, Explalned and Llnexplamed variation in "Y".

2 (4-P* . ZE-8)T o, -4

Total Variation Expiamed Variation Unexplained Variation

(f) med_e_the values for Total, Explalned and Unexplained variation in "Y" for the g!‘aphed data.

8824 L st 0\ . AN Y
Total Variation 2 Explained Variation Unexplained Variation
S5 (1) l\\gn(ﬂlif;/ Tl ~ Explaned
i expression and the value of the "Standard E :
61
Symbolic Expressmn S, Value K
'Z (4- %—— un expladived AT - 627
TM-2 1 -

(g)
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(9 points; 10 minutes)
6. For questions "a" through "c", check all the circles that are true.

i

3

(a) A hypothesis test had the following parts:

Hq: (pq - p2) > 0.012 t@" The p-value was less than 0.025
Significance level = 0.025 O The critical value was from the t table
Conclusion: Reject Hy: V@ The critical:alue was for alpha = 0.025 in the right tail
f‘ulq h / éu [ = W The critical value was greater than 1.28
|

Ya’ The test statistic value was greater than 1.96

(b) A hypothesis test had the following parts;

Hp: (p1-p2) =0 O The p-value was less than 0.10
Significance level = 0.10 & The critical value was from the Z table
Conclusion: Do not reject Hy: O The critical value was for 0.025 in the right tail
4Jr| :r’{ V@ The critical values were -1.645 and 1.645
2 fuls
£ O The test statistic value was greater than 1.96
_
(c) A hypothesis test had the following parts:
Hy: (W - up) = 12 .M‘he p-value was less than 0.01
Significance level = 0.01 ﬂ The critical value was from the t table
Conclusion: Reject Hy: O The critical value was for 0.01 in the right tail

‘p" The critical value was negative

ﬂ’[' t2u 'II

b ' )7 The test statistic value was left of the critical value
4

£ et -
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(10 points: 10 minutes)
7. Two formulas for glue, Formula A and Formula B, are used to join pieces of wood together. Standard

wood joints are made with each glue and tested for strength. Use the statistics given here to make a
98% confidence interval for the mean strength of glue A (u ,) minus the mean strength of glut—:- Bipg)

Variabilty in the strengths of the joints is about the same for both glues. HJ . f JANAKCE S

— e ——
Strength of Glue Joints 1 {’H o I) E [’l‘"l.

Sample Glue ‘Forf = (’nﬁ | ) . (NE—J)

Statistic A B

ne e 18 i @53(73#(’?‘!“)07) (r{

= 7+ 17 3327
Average =| 863 874 L 74 17

Std. Deviation=| 6.5 74 ) T —~|I
L= 2tk

T80 LT~ M) = (T K ) £ £ Fﬁf - St

= -ID x .57 @ll{ﬁ /((B) /D

Based on your interval is it reasonable to claim that joints made with glue A are stronger on average

than joints made with glue B? |
why? =7 thew QL{H'J/L(E) = Dy but 'ﬁuf-téi

e No Valuer Snthe Ct Tlatare > O.

Based on your interval is it reasonable to claim that joints made with glue B are stronger on average

hew.  (Ma~ /L(_e) L0, and ~the
wm dr & "< 0 (wegahiue)

than jnlnts made with glue A7

L{@ 4!u@

Why?
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Saturdays 9:00 am - 1:05 pm

(6 points; 6 minutes)

8. Connect each picture with one of the candidate "r" values by writing the appropriate
candidate "r" value in the space at the top of each graph.

Candidate values of “r", the sample correlation coefficient.
0.00 -0.70 -0.90 -1.00 0.70 0.90 1.00
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(9 points; 9 minutes)
9. Based on the data shown below from a random sample of 800 people, construct an 84% confidence

interval for the difference between the proportion of meat-eaters die from heart disease and the
proportion of vegans that die of heart disease.

Cause of Death is
Heart Disease
Yes No

Y |
@;aﬂtex‘“ 53 347 3 L;{L,_ﬂ_% 0 ’3)-‘?"*’ | , 8675 L{
Vegans) 48 352 Hoo 062 g .88 \

[H\ e R

L G'ifz_
3‘// (T ([f Fo) = (anm £ )+ Z.

- (a‘ 225 - O ;:;-_) £ o i{;\(@tgzﬂ(‘%w) fu(,n)(ﬁ})ﬁ

[irf oD . ﬁfv.ﬁ-".ﬁ"
= 0. (b

e A2 ){ = Fa0:{ 2y i‘({s i,f {’j(ﬂ?r-ﬂ?? 5'>
' Efl,nz‘
Ljfﬂl \f‘ﬂ? s 0;15 _+ [ﬂ l'.f'gf)l B

,.r'ur_'{_""@gz@ (‘:‘9 0206 <@m j ﬁ“’i)if D‘%’S’é]

Based on your interval is it reasonable to claim that the percentage of Vegans that die of heart disease
is the same as the percentage of meat-eaters that die of heart disease?

Ees | No Why? Iljw1 @mm% ?Wmh /h'f’h Qﬂm&‘ _‘E’PL??;-) =0
3 L@w{ ;?{ e b Tha BT i g The
reqsonable Aange L The A 7.
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(9 points; 7 miputes)_—— (N_J

10. Use the 320 values on the next page to complete the Analysis of Variance table and test

the claim that milk from thiﬁeuducers has the same average amount of

butter fat per 10 liters of milk. Use afi 8% significance level for the test.

AOV Table ® =0.0%
Source 55 df MS F p-value
Producer [578.79 4 12411 KB (0282018 _

Sl b s o -kl

Total as202 3|9

B Wliﬁz - = Lo
Hy: not #r

LY

Based on the completed table, the value of the "pooled variance”

1]

=L

b 1
\‘h-n.'l.-'.




"

f Pﬁ“{lﬁfﬁér{; Grams of Butter Fat per 10 liters of Milk
__—3 A B C D E F G H | J
85 118 98 98 87 108 107 92 82 92
87 85 102 110 81 112 87 98 118 92
80 105 a7 120 105 87 91 113 91 100
113 83 101 112 109 117 110 112 a7 116
118 84 100 81 112 101 104 111 103 118
102 110 108 B8 85 108 100 107 104 116
85 81 B6 96 119 a7 98 91 116 115
91 100 116 88 120 89 92 100 109 113
a2 93 83 112 107 as 101 98 89 105
89 103 114 87 95 109 110 100 100 94
84 108 o8 94 85 100 112 101 81 110
120 86 102 84 116 93 95 82 80 109
a5 89 86 114 106 85 109 83 82 116
114 109 81 105 102 88 101 85 90 118
120 80 87 893 118 116 93 119 96 101
113 106 100 86 89 116 116 106 82 117
110 B3 B3 112 100 87 86 112 115 112
115 108 98 83 107 a7 85 86 115 105
80 83 116 96 86 106 97 99 83 99
109 104 84 86 101 95 103 108 83 111
81 102 88 o 91 108 111 111 118 85
112 106 a2 120 BY 112 83 92 85 101
102 114 111 119 116 100 95 83 108 111
96 85 108 108 112 111 a7 81 B0 83
119 113 109 90 84 102 106 118 116 104
100 110 103 104 83 8o 82 83 107 82
85 a0 105 113 80 100 86 94 B2
106 103 85 98 94 29 105 100 114
117 84 120 a3 99 118 101 85
116 115 80 98 104 80 108 119
109 a8 103 116 118 81 96
a2 116 20 98 112 103 83
114 118 120 110 82 101
111 86 B3 81
o2 B7
n= 34 35 33 33 28 30 35 34 32 26
Mean = 102.7 988 99.2 99.9 99.3 102.0 88.1 98.6 97.5 105.2
StDev= 126 123 11.3 12.4 13.1 8.4 11.6 11.4 14.0 10.5
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Exam #3 Name: = U470 Saturdays 9:00 am - 1:05 pm

(9 points; 10 minutes)
11. Two programs for encouraging school attendance were studied at some schools. Use the
results to test the claim that th@ﬁ‘umber of attendance days (per 100 students) at
all schools would be“at least)500 days greater if all schools used Method B instead of

Method A. Variabili e number of attendance days is _ﬂrﬁgr&aﬁﬁ' with Method B
than it is with Method A. Use a 5% significance level for this test. o (L {ntSDO
1 PLP, e o

2z z ? r
O, -2 Do kot Poo[ Uar anee |
- ?t: C\"@ Claim: QU\E" ﬂ'{ﬁ j Z 520

Attendance Results During Study i
Days per 100 students per school .
— =
Hi: (/L{R }/fH.j — _3_-@ o
Sample '

Statistic Method A Method B

H,: (/th /zfﬂ) < SOa

n= 17 12 ' e
= W A e Free/
mean= 170201  17575.6 0{ 005 - Jf/ 7%/
st.dev.= 4255 7026
df= 16 (1
use. S malle
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(8 points; 8 minutes)

12. Facing serious budget problems, the city manager and the Police Chief want to use the
police officers in the most helpful way possible. They believe more officers are needed
on duty on Friday and Saturday nights than on other nights of the week because people
get drunk more often on those nights. But others think their assumption is wrong. Use
the data on arrests that involve alcohol by day of week to test the claim that such arrests
occur on all days of the week with equal frequency. Let « = 0.05 for this test.

vo Ml b1l st
gl occur Wi equal #fg on all days
Day of Invelving ObS'QF\’\F
the Week Alcohol - R
CEJ___@ﬁﬁ [;E;_?.“ij G_-E:‘i_;_# Hy: NH— H‘c
Sun 360 482.3 20.0]
Mon a18 f&2. > S5
Tue 513 g[‘ ?52: gl= pay /1.,(‘:.5,; o fore |
Wed 465 J ., - ~
Thu 378 22.5€C 5{{: /- = @
Fri 601 Q-‘fi; ok -
Sat 641 g$2. 3 532 ¢ T
o [0 Z= e D
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