STAT1010: EXERCISE SHEET 6

1. The regression output for Model 1 on the reverse of this sheet in-
vestigates the dependence between beginning salary (in $1000) and
education level (in years).

a) By how much does 3 years more education raise beginning salary
on average?

b) Find a 95% confidence interval for the increase in starting salary
per extra year of education. Hint: The excel command for finding
critical values of two-sided t-tests is T.INV.2T.

2. The regression output for Model 2 adds previous working experience
as an additional regressor.

a) Find R?, R? and confirm that your result for R? is consistent
with the F-statistic reported for Model 2.

b) Estimate the beginning salary of an employee with 15 years of
education and 3 years of previous working experience.

c) Apply the partial F-test in order to find out whether Model 1 is
significantly worse than Model 2. Hint: F.INV.RT yields Fy,.

3. Shown below are sales (y, in $1000), advertising expenditure (xy, in %
of sales) and market share (z2, in %) of a firm in ten successive years.

y: 108 126 83 92 11.1 109 79 116 82 9.0
r1: 43 40 41 46 55 45 43 28 26 3.1
ro: 26.2 322 173 16.7 189 13.2 144 271 208 220

a) Set up the linear regression model in excel.

b) Using the output from a), test the following hypotheses at o =5%:
ba) Hy: 81 = B2 = 0 against Hy: 81 # 0 or By # 0,
bb) Hy: 1 = 0 against Hy: 51 # 0,
be) Hy: f1 = 0 against Hy: 51 > 0,
bd) Hp: /1 =1 against Hy: p1 < 1,
be) Hy: f2 = 0 against Hy: f2 # 0.

c) Use excel’s matrix calculation capabilities in order to find 95%
confidence intervals for both the estimated mean and individual
predictions of sales when advertising expenditures are 5% of sales
and the market share is 25%.

4. Consider again the data on teamwork production methods from exer-
cise sheet 4. Regress production volume on a dummy for production
method B and another dummy for production method C and compare
your results with those of exercise sheet 4.



Regression

Descriptive Statistics

Sid.
Mean Deviation N
Beginning Salary ($ 1€00) 31.6277 9.7498 74
Educationat Levei (years) 17,42 1.65 74
Previous Expatience 87072 | 59772 74
{years) "
AHOVAP
. Sumect Mean
Model Squares. df Squara F Sig.
i Hegression 778.928° 1 778.928 9.104 0048
Residual §160.370 72 85.561
Total 6933.296 73
a. Prediclors; (Constant}, Educational Level {years)
b. Dependent Variable: Beginning Salary (3 1000)
Coefficients?
Standardi
zed
Unstandardized Coefficien
Cosfficients is
Modai B - Std. Emor | Bata t Slg.
1 (Constant) - -2.920 11.50% -254 800
Educational Level {years) ,1.983 . . 657, 335 3.017 .004
4. Dependent-Variabie: Beginning Salary ($ 1000)
ANOVA®
Sum of Mean
Mcdet Squares df Square F Sig.
2 Redression ‘2672.795 | 2} .1336.398 22.239 0002
Rasldual 4266.501 71 60092
Total 5939.296 73
a. Predictors: (Constanl}, Previous Experisncs (years), Educational Level (years)
b. Dependent Varable: Baginning Satary {$ 1000)
Coefficients®
Standardi
. zed
Unstandardizad Coeflicien
Coafficiants ts

Mcdel %] Sud. Emror Bata t Sig.

1 {Constant) -12.407 9.785 -1.268 209
Educational Lavel {years) 2.199 552 an 3.982 .000
Pravicus Experence

i . . . 614 .
{years) 854 152 524 5_ B'T Qo

a. Dependent Varlable: Baginning Salary ($ 1000)




