ST411/511 Winter 2012

One way ANOVA worked example.
Discrimination Against the Physically Disabled Case Study 6.1 in Sleuth
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Summary Statistics:

None Amputee Cruiches Hearing Wheelchair | Overall
Average 4.90 4.43 5.92 4.05 5.34 493
SD 1.79 1.59 1.48 1.53 178 72
Sample 14 14 14 14 14 70
Size

We are going to perform a one-way analysis of variance to answer the question:
Do subjects evaluate qualifications differently according to the candidates
handicap?

Cowns ol
1. Read the study description in Sleuth 6.1.1. Are casual inferences possible? Are

population inferences possible?
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2. Fill in the blanks:

The null hypothesis is that all groups have the 54w\ LN
The alternative hypothesis is that ot \east  one group has a different Moo\ |

3. Fill in the blanks with a number:

In the reduced model we have to estimate l mean/s.
In the full model we have to estimate ©  mean/s.

4. What is the full model residual for the subject that gives the Amputee a score of
4.0? [~ estimeked rmaom AN aoda

= (- glowp avusae = be— 443 - -0 43
5. What is the reduced model residual for the subject that gives the Amputee a score
of 4.0? é‘_ - et ikl Wt tedonce d nrodal

= Q— O\/U&l}* O\VUQ&L - L\.-—- L\.‘C\B = “O'c‘g
6. Calculate the pooled standard deviation, and it’s degrees of freedom.

3 :\/(nl——~1)s§+(n2—1)3§+m(n1_1)3?
p m—1)+Mme—1)+...(ny —1)

. (\3 « 79 4 R % 54T + B x1be?4 (3¥is3ha Bx 3s®
13+ 13+ 3+ Y3 ¥ \3

= 6325 A{ - 1
6 70-
S
6. Find the within group sum of squares and the
shortcuts from homework 6.

L

total sum of squares using the

Within group sum of squares = sp? X (degrees of freedom for sp)
= [-6328 *wbS
= 143.2287%}

Total sum of squares = (Overall SD) x )
= g’ (?o

ek - \2at
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8. Fill in the ANOVA table.

Sum of squares | d.f | Mean Square | F-statistic | p-value
Between Groups | 20 - q 009 b F-FL52 | 2:84%¢F |0-02%
Within Groups \F3 -22%7F 65| 246 %)
Total 2041296 54

If the null hypothesis is true, the F-statistic will be distributed like a E—distribution with
L _and 65 degrees of freedom.

The p-value can be found in Rwith: 1 - pf( 228787 & 65 y = 0-0Z35

9. Statistical summary. Fill in the blanks:

There is _hodas ala evidence that mean scores given to applicants with different
disability status are vo¥ t\e sawe  (F-test, p-value=_©'03% ),

10. What are the three assumptions of the one-way ANOVA?

1 . Nbrmait*y °’€ Y’Ofv\.kp_t,« oS
2. Eclus..«}s SDb D{ ?C"P\.-J\v—«t;u—-. s. ~ .
8. :\:rﬂwﬂw 0’( 5\,.}:(‘).2_@’\‘5 WL\'\—\.\.\Q-: \DCIMJM(C_B ‘-Nf

Which can you check by examining the plot below?
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11. A linear combination of the five means can be written as:

Y = Chnone Hnone + Camputee Hamputee + Ccrutches Hecrutches + Chearing Hhearing + theelchair Hwheelchair

Each of the following comparisons can be written as a linear combination of means,
write down the values of the constants (C’s):

a. The difference in mean Score between a candidate with no disability and a
candidate with crutches B
Cnone-_— \ y Camputeez (_) . Ccrutches = ”\ ’ Chearing = O ) theelchair = O

/'L/\ro\-a. "/(/\ (__IU\)‘L\/\LS

b. The difference in average of the mean Scores for candidates with no disability
or a hearing disability and the average of the mean Scores for candidates with
crutches or a wheelchair.

Cnone= ’\’2—_ ’ Camputee= O s Ccrutches :-‘—“,‘Lz— ) Chearing = 'lz y theelchair =

4 (/LL R ( Moy + Mol he |
c. The difference in the mean Score for a candidate with no disability and the
average of the mean Scores for candidates with crutches, a wheelchair or an
amputee.

Cnone = ’ Camputee =

—1
&

_ = = i
, Cerutches =" zL; ) Chearing = (O , Cwheelchair = ’é
/?_‘,‘L,\J,"-—‘L— - 77\- ( ek s /(-’LW""‘-'—*’L"—L""‘": ] /L'L "‘""?m’tu" )
d. Our estimate of Y for the linear combBination in 11(c) is:

g = C.l.r\u"\_p ;f\om—i- -+ C—:W\?WL‘-—‘- ;(_ou\nfu-t‘—'\- + Cl‘-v'u.‘hiﬂ-l x(f""TbL"‘-’ ! C‘f‘i""\‘j.% Nw-_j féuf’\.ﬂ-i%u)'w»‘{

= | (—L-O\) { TERGLS - K xsa T O* L0 = £ x5 34

= =t 3 3
e. Construct a 95% confidence interval for Y for the linear combination in 11(c).
Ccz2 (% C?
SEg = sp4/ —> + -2 +...+ L
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(@ (1333, 6-67%2)

(Hint: qt(0.975, 65) = 2.00) | |
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