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	1.  In a study concerned with the possible effects of air pollution on the development of chronic bronchitis, the following data were obtained: A population of 9,000 men aged 45 years was examined in January 2008. Of these, 6,000 lived in areas that exposed them to air pollution and 3,000 did not. At this examination, 90 cases of chronic bronchitis were discovered, 60 among those exposed to air pollution. All the men initially examined who did not have chronic bronchitis were available for subsequent repeated examinations during the next five years. These examinations revealed 268 new cases of chronic bronchitis in the total group, including 30 among those not exposed to air pollution.

(1) What’s the prevalence rate per 1,000 among those exposed to air pollution? (10%)

(2) What’s the prevalence rate per 1,000 among those not exposed to air pollution? (10%)

(3) What’s the incidence rate per 1,000 among those exposed to air pollution? (10%)

(4) What’s the incidence rate per 1,000 among those not exposed to air pollution? (10%)

(5) What’s the incidence rate per 1,000 in the total sample? (10%)
2.  Suppose that we were interested in the construction of a linear model with the systolic blood pressure (sbp) and some explanatory (independent) variables for the population of low birth weight infants. Here, sbp is regarded as the response (dependent) variable, and gestage, sex and apgar are the explanatory (independent) variables, where gestage and sex represents gestational age and sex of an infant, and apgar is an indicator to measure a child’s general state of health. We first constructed a simple linear model

Model 1: 
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and then constructed a multiple linear model

Model 2: 
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Results of the two models are listed in Appendix I and Appendix II, respectively. Answer questions in the following.

(1)
Calculate Pearson correlation coefficient to assess the correlation between gestage and sbp. (10%)

(2)
Is this correlation statistically significant (at significance level 0.05)? Why? (10%)

(3)
In Appendix II, what does the significant result in the ANOVA table mean? (10%)

(4)
Does it present collinearity in the multiple regression model? (10%)

(5)
Between these two models, which one do you prefer? Which index should be referred to? (10%)
Appendix I: Results of Model 1
Model Summary
Model

R

R Square

Adjusted R Square

Std. Error of the Estimate

1

.281
.079

.070

11.000

Predictors: (Constant), gestage

Coefficients
Model

Unstandardized Coefficients

Standardized Coefficients

t

Sig.

B

Std. Error

Beta

1

(Constant)

10.552

12.651

gestage

1.264

.436

.281

Appendix II: Results of Model 2
Model Summary
Model

R

R Square

Adjusted R Square

Std. Error of the Estimate

1

.304
.092

.064

11.032

Predictors: (Constant), apgar5, sex, gestage

ANOVA
Model

Sum of Squares

df

Mean Square

F

Sig.

1

Regression

1189.360

3

396.453

3.257

0.025

Residual

11684.000

96

121.708

Total

12873.360

99

Coefficients
Model

Unstandardized Coefficients

Standardized Coefficients

t

Sig.

Collinearity Statistics

B

Std. Error

Beta

Tolerance

VIF

1

(Constant)

9.324

12.737

gestage

1.185

.444

.263

.971

1.030

sex

1.243

2.225

.054

.997

1.003

apgar5

.475

.464

.101

.969

1.032
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