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One way ANOVA worked example.
Discrimination Against the Physically Disabled Case Study 6.1 in Sleuth
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Summary Statistics:
None Amputee Crutches Hearing Wheelchair Overall

Average 4,90 4.43 5.92 4.05 5.34 4.93

SD 1.79 1.59 1.48 1.53 1.75 1.72

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?

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 5^vv^ x^jlo,^ .
The alternative hypothesis is that o\^ ^&jr one group has a different AmluA, .

3. Fill in the blanks with a number:

iIn the reduced model we have to estimate
In the full model we have to estimate 5> mean/s.

mean/s.

4. What is the full model residual for the subject that gives the Amputee a score of
4.0? ^ _ ^.W-JL^Jl «"v^~ - "kJJ^ iWDcUl

5. What is the reduced model residual for the subject that gives the Amputee a score
Of 4.0? L. — *.5^iVv.^UcJl w^_ov-^ «-^» CccC^co. d rwod-tJl

o- '̂S.

6. Calculate the pooled standard deviation, and it's degrees of freedom.

(ni - l)sl + (n2 - \)s\ + ... (n/ - l)sf
(m - 1) + (n2 - 1) + ... (n/ - 1)

\

3 * V-7V -v ftM-^v+ VS»Kaa-* 13V1-SSS SM->St- T.

l-fe^S
- &?o-S"

6. Find the within group sum of squares and the total sum of squares using the
shortcuts from homework 6.

Within group sum of squares = sp2 x (degrees of freedom for sp)

Total sum of squares
= \ 7 3 - Z Z 2 >
= (Overall SD)2x(n-1)
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8. Fill in the ANOVA table.

Sum of squares d.f Mean Square F-statistic p-value

Between Groups 30 -^oon <* ' 7-7Z-SZ 2-*°\2? 0<ol%
Within Groups \T!> -22S7 (oS l . t t * \
Total Z o L f \ 1 ° \ L Q°\

If the null hypothesis is true, the F-statistic will be distributed like a \L-distribution with
4 and <°2_ degrees of freedom.

The p-value can be found in R with: 1 - pf( ll?_^3l, Jt__, ^£__) ff 0-02*2

9. Statistical summary. Fill in the blanks:

There is rggUf^t^ evidence that mean scores given to applicants with different
disability status are vx^ -yu^. sq»^, (F-test, p-value = °-Q^ ).

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

5r
in
0).

1 . N J o r / v x o . U ' V y ^ ^ ^ ^ . J ^ q - ^
2 . £ c , a S D , o - t r f O . J c : o - , s

Which can you check by examining the plot below?

, f ^c^J- **>»•

estimated mean
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