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To approach by multiple regression, define dummy variables (7
and Zs) such that

p 1 if the 4-th firm is in the Moderate category
il =
0 otherwise

7 1 if the i-th firm is in the High category
-
' 0 otherwise

Then, consider the following multiple linear regression model

Yi = Bo + P11 zi1 + B2 zi2 + €4,

where &; % N(0,0?).
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Regression Approach with Dummy Variables'

-

Fit Performance I

Parameter Estimates
Estimate  S.E. ¢ value 2Pr(> [t])

Intercept (I) 0.267 25.790 0.000
factor(moderate) (2) 0.353  3.559 0.002
factor(high) (3) 0422  5.507 0.000

Analysis of Variance Table
df SS MS F Pr(> F)
Model (1) (4) (7) (9) 0.000043307
Residuals (2) (5) (8
Total (3)
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f Regression with Dummy Variables' \

The Data - Productivity Improvement (revisited)

An economist compiled data on productivity improvements last
year for a sample of firms producing electronic computing
equipment. The firms were classified according to the level of their
average expenditures for research and development in the past
three years (low, moderate, high). The results of the study follow
(productivity improvement is measured on a scale from 0 to 100).

e Y — Productivity improvement (measured on a scale from 0 to
100), which is continuous.

e X — level of their average expenditures for research and
development in the past three years (low, moderate, high),

K which is categorical and has three levels. j

4 )

R&D Expenditure Level
low moderate high

7.6 6.7 8.5
8.2 8.1 9.7
6.8 9.4 10.1
5.8 8.6 7.8
6.9 7.8 9.6
6.6 7.7 9.5

6.3 8.9

7.7 7.9

6.0 8.5

8.7

7.1

8.4
size (ng) 9 12 6
mean (yi.) 6.878 8.133 9.200
variance (s2) 0.662 0.573 0.752

K Note: the grand mean is .. = 7.952 and variance sf, = 1.365. j
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Answers (continued) I

it is equivalent to test Hp: Gy < 8

For question (6), since 8o = 4]y

at a = .01. Therefore, a t test is applicable and the t test statistic is

Bo—8  6878-8
s.e.(Bo) 267

t= = —4.2022.

Decision Rule: Reject Hy if t < t.(gf) = —2.492. Hence the null is
rejected.
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Related Questions I

1. Complete the ANOVA Table.

2. Find an unbiased estimate for o2.

3. Compute and interpret the coefficient of determination.
4. Give the LS estimates of (8o, (1, B2).

5. Test Ho: t)ow = Pmoderate = Fhigh at a = .05.

6. Test Hy: Hlow = 8at a = .01

7. Test Hy: Hlow = Fhigh at a = .05.

Answers
Parameter Estimates

Estimate  S.E. ¢ value 2Pr(> [i])
0.000

Intercept 6.878 0.267 25.790
factor(moderate) 1.256 0.353  3.559 0.002
factor(high) 2.322 0.422 5.507 0.000

Analysis of Variance Table
Source df SS MS F Pr(> F)
Model 2 20.125 10.063 15.721 0.000043307
Error 24 15.362  0.640
Total 26 35.487
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