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1.  
a)  
[image: image1.emf]
The estimated probability is always less than the intercept, 0.7578, and decreases by 0.0694 every decade from 0.6884 ( = 0.7578 - 0.0694) at the first decade, 1900 to 0.1332 in 1990.
I reran using simple linear regression and obtained the following model: Pi_hat2 = 0.7565 – 0.6957x
Using SAS, I also reran the example, using the number of total fames =100.

[image: image2.emf]
[image: image3.emf]
b)  

	x
	y
	Pi_hat
	Residual
	Pi_hat2
	Residual

	0
	0.727
	0.7578
	-0.0308
	0.7565
	-0.0295

	1
	0.634
	0.6884
	-0.0544
	0.686933
	-0.05293

	2
	0.5
	0.619
	-0.119
	0.617367
	-0.11737

	3
	0.443
	0.5496
	-0.1066
	0.5478
	-0.1048

	4
	0.416
	0.4802
	-0.0642
	0.478233
	-0.06223

	5
	0.328
	0.4108
	-0.0828
	0.408667
	-0.08067

	6
	0.272
	0.3414
	-0.0694
	0.3391
	-0.0671

	7
	0.225
	0.272
	-0.047
	0.269533
	-0.04453

	8
	0.133
	0.2026
	-0.0696
	0.199967
	-0.06697

	9
	
	0.1332
	
	0.1304
	

	10
	
	0.0638
	
	0.060833
	

	11
	
	-0.0056
	
	-0.00873
	

	12
	
	-0.075
	
	-0.0783
	


When x>10, the estimated probabilities are less than zero.  These predictions are not plausible because the linear function which is valid over the entire real line, whereas Pi_hat can only take on values [0,1]
c)

[image: image4.emf]
	x
	y
	Pi_hat (part c)
	Residual

	0
	0.727
	0.759218549
	-0.03222

	1
	0.634
	0.69698889
	-0.06299

	2
	0.5
	0.626679981
	-0.12668

	3
	0.443
	0.550576435
	-0.10758

	4
	0.416
	0.472029233
	-0.05603

	5
	0.328
	0.394842931
	-0.06684

	6
	0.272
	0.322566954
	-0.05057

	7
	0.225
	0.257883176
	-0.03288

	8
	0.133
	0.202296909
	-0.0693

	9
	
	0.156170777
	-0.15617

	10
	
	0.118993095
	-0.11899

	11
	
	0.089724781
	-0.08972

	12
	
	0.067107135
	-0.06711


Checking the rules of probability

[image: image5.emf]
From above the model for part c, can only take on values from [0,1].  Predictions are more plausible because they fall into this range of probability. [0, 1].

CODE

options linesize=80;

options pagesize=200;

options  missing='M';

title '4.2: Regression Models with baseball Data: Data Analysis';

data base;

input  year  comp total;

datalines;

1
72.7 100

2
63.4
100

3
50
100

4
44.3
100

5
41.6
100

6
32.8
100

7
27.2
100

8
22.5
100

9
13.3
100

; 

/*

 * HTML code

 */
Filename GSASFile Dummy;

GOptions Device=PDF FText=Helvetica FTitle=Helvetica;

Options TopMargin=1 BottomMargin=1 LeftMargin=1.0 RightMargin=1.0;

ODS PDF File="STA5168-hw3-prob4-2a.pdf";

 /**/
proc genmod data=base;

model comp/total = year / dist=bin link=identity;

run;

proc genmod data=base;

model comp/total = year / dist=bin link=logit;

run;

proc genmod data=base;

model comp/total = year / dist=bin link=probit;

run;

ODS HTML Close;

ODS Listing;

4.4
a)

 [image: image6.emf]
Model : [image: image7.emf]
In this example, the y-intercept cannot be interpreted because it falls outside of the range of probability values, [0,1].  
The estimated probability increases by 0.32270
At weight = 5.2, the predicted probability = 1.53.  Comment.  This is much higher than the upper bound of 1 for probability.  

b)  ??
c)  [image: image8.emf]
[image: image9.emf]
[image: image10.emf]
Comments:

At weight = 5.2, the predicted logit = 5.74.  and log(0.9968/(1-0.9968)) = 5.74
d)  [image: image11.emf]
[image: image12.emf]
[image: image13.emf]
Comments:

At weight = 5.2, 
[image: image14.emf]
CODE
options linesize=80;

options pagesize=200;

options  missing='M';

title '4.4: Regression Models with Crab Data of Table 4.3: Data Analysis';

data crab;

input  color  spine  width  satell  weight @@;

   weight=weight/1000; color=color-1;

  if satell>0 then y=0; if satell=0 then y=1; 

  if color=4 then light=0; if color < 4 then light=1;

datalines;

3  3  28.3  8  3050

4  3  22.5  0  1550

2  1  26.0  9  2300

4  3  24.8  0  2100

4  3  26.0  4  2600

3  3  23.8  0  2100

2  1  26.5  0  2350

4  2  24.7  0  1900

3  1  23.7  0  1950

4  3  25.6  0  2150

4  3  24.3  0  2150

3  3  25.8  0  2650

3  3  28.2  11 3050

5  2  21.0  0  1850

3  1  26.0  14 2300

2  1  27.1  8  2950

3  3  25.2  1  2000

3  3  29.0  1  3000

5  3  24.7  0  2200

3  3  27.4  5  2700

3  2  23.2  4  1950

2  2  25.0  3  2300

3  1  22.5  1  1600

4  3  26.7  2  2600

5  3  25.8  3  2000

5  3  26.2  0  1300

3  3  28.7  3  3150

3  1  26.8  5  2700

5  3  27.5  0  2600

3  3  24.9  0  2100

2  1  29.3  4  3200

2  3  25.8  0  2600

3  2  25.7  0  2000

3  1  25.7  8  2000

3  1  26.7  5  2700

5  3  23.7  0  1850

3  3  26.8  0  2650

3  3  27.5  6  3150

5  3  23.4  0  1900

3  3  27.9  6  2800

4  3  27.5  3  3100

2  1  26.1  5  2800

2  1  27.7  6  2500

3  1  30.0  5  3300

4  1  28.5  9  3250

4  3  28.9  4  2800

3  3  28.2  6  2600

3  3  25.0  4  2100

3  3  28.5  3  3000

3  1  30.3  3  3600

5  3  24.7  5  2100

3  3  27.7  5  2900

2  1  27.4  6  2700

3  3  22.9  4  1600

3  1  25.7  5  2000

3  3  28.3  15 3000

3  3  27.2  3  2700

4  3  26.2  3  2300

3  1  27.8  0  2750

5  3  25.5  0  2250

4  3  27.1  0  2550

4  3  24.5  5  2050

4  1  27.0  3  2450

3  3  26.0  5  2150

3  3  28.0  1  2800

3  3  30.0  8  3050

3  3  29.0  10 3200

3  3  26.2  0  2400

3  1  26.5  0  1300

3  3  26.2  3  2400

4  3  25.6  7  2800

4  3  23.0  1  1650

4  3  23.0  0  1800

3  3  25.4  6  2250

4  3  24.2  0  1900

3  2  22.9  0  1600

4  2  26.0  3  2200

3  3  25.4  4  2250

4  3  25.7  0  1200

3  3  25.1  5  2100

4  2  24.5  0  2250

5  3  27.5  0  2900

4  3  23.1  0  1650

4  1  25.9  4  2550

3  3  25.8  0  2300

5  3  27.0  3  2250

3  3  28.5  0  3050

5  1  25.5  0  2750

5  3  23.5  0  1900

3  2  24.0  0  1700

3  1  29.7  5  3850

3  1  26.8  0  2550

5  3  26.7  0  2450

3  1  28.7  0  3200

4  3  23.1  0  1550

3  1  29.0  1  2800

4  3  25.5  0  2250

4  3  26.5  1  1967

4  3  24.5  1  2200

4  3  28.5  1  3000

3  3  28.2  1  2867

3  3  24.5  1  1600

3  3  27.5  1  2550

3  2  24.7  4  2550

3  1  25.2  1  2000

4  3  27.3  1  2900

3  3  26.3  1  2400

3  3  29.0  1  3100

3  3  25.3  2  1900

3  3  26.5  4  2300

3  3  27.8  3  3250

3  3  27.0  6  2500

4  3  25.7  0  2100

3  3  25.0  2  2100

3  3  31.9  2  3325

5  3  23.7  0  1800

5  3  29.3  12 3225

4  3  22.0  0  1400

3  3  25.0  5  2400

4  3  27.0  6  2500

4  3  23.8  6  1800

2  1  30.2  2  3275

4  3  26.2  0  2225

3  3  24.2  2  1650

3  3  27.4  3  2900

3  2  25.4  0  2300

4  3  28.4  3  3200

5  3  22.5  4  1475

3  3  26.2  2  2025

3  1  24.9  6  2300

2  2  24.5  6  1950

3  3  25.1  0  1800

3  1  28.0  4  2900

5  3  25.8  10 2250

3  3  27.9  7  3050

3  3  24.9  0  2200

3  1  28.4  5  3100

4  3  27.2  5  2400

3  2  25.0  6  2250

3  3  27.5  6  2625

3  1  33.5  7  5200

3  3  30.5  3  3325

4  3  29.0  3  2925

3  1  24.3  0  2000

3  3  25.8  0  2400

5  3  25.0  8  2100

3  1  31.7  4  3725

3  3  29.5  4  3025

4  3  24.0  10 1900

3  3  30.0  9  3000

3  3  27.6  4  2850

3  3  26.2  0  2300

3  1  23.1  0  2000

3  1  22.9  0  1600

5  3  24.5  0  1900

3  3  24.7  4  1950

3  3  28.3  0  3200

3  3  23.9  2  1850

4  3  23.8  0  1800

4  2  29.8  4  3500

3  3  26.5  4  2350

3  3  26.0  3  2275

3  3  28.2  8  3050

5  3  25.7  0  2150

3  3  26.5  7  2750

3  3  25.8  0  2200

4  3  24.1  0  1800

4  3  26.2  2  2175

4  3  26.1  3  2750

4  3  29.0  4  3275

2  1  28.0  0  2625

5  3  27.0  0  2625

3  2  24.5  0  2000

; 

/*

 * HTML code

 */
Filename GSASFile Dummy;

GOptions Device=PDF FText=Helvetica FTitle=Helvetica;

Options TopMargin=1 BottomMargin=1 LeftMargin=1.0 RightMargin=1.0;

ODS PDF File="STA5168-hw3-prob4.4.pdf";

 /**/
/*part 4.2a*/
proc reg data=crab;

model y=weight;

test weight;

run;

/*part 4.2b*/
proc genmod descending data=crab;

model y = weight / dist=bin link=identity;

run;

/*part 4.2c*/
proc logistic data=crab;

model y = weight;

output out=crab1 predicted=p1 reschi=rp resdev=rd;

run;

/*part 4.2d*/
proc logistic data=crab;

model y = weight/link=normit;

output out=crab2 predicted=p2 reschi=rp resdev=rd;

run;

ODS HTML Close;

ODS Listing;

4.6

a)

[image: image15.emf]
logit(Pihat) = 1.6084 + 0.5878x
exp(B) = mu_b/mu_a  ( exp(0.5878) = 1.80024 = 1.8

The value of beta is positive.  Treatment B has a higher probability of getting imperfect fabrication of silcon wafers.  The rate climb increases as 58.78% increased in possibility of using treatment B.

b)  Wald Statistic

Reject the null hypothesis.  The WS for beta=0 is 11.11 (p-value = 0.0009).  

c)  

95% for beta: (0.2469, 0.9401)

95% for exp(beta) = mu_a/mu_b = (exp(0.2469), exp(0.9401)) = (1.2739, 2.5434)

The interval does not contain one, so can reject the null hypothesis.  
d)
I wrote this out on paper
CODE

options linesize=80;

options pagesize=200;

options  missing='M';

title '4.6: Regression Models with Wafer Data: Data Analysis';

data wafers;

input chip imp $ @@;

if imp ='A' then x=0;

if imp ='B' then x=1;

datalines;

8 A 7 A 6 A 3 A 4 A 7 A 2 A 3 A 4 A

9 B 9 B 8 B 14 B 8 B 13 B 11 B 5 B 7 B 6 B

;

run;

proc print data=wafers;

run;

Filename GSASFile Dummy;

GOptions Device=PDF FText=Helvetica FTitle=Helvetica;

Options TopMargin=1 BottomMargin=1 LeftMargin=1.0 RightMargin=1.0;

ODS PDF File="STA5168-hw3-prob4.6.pdf";

proc genmod data=wafers;

class imp;

model chip=x/dist=poisson link=log wald lrci type3;

run;

proc means data=wafers;

class imp;

run;

ODS HTML Close;

ODS Listing;

5.1
Reproduced Table 5.11

[image: image16.emf]
[image: image17.emf]
[image: image18.emf]
a)

[image: image19.emf]

[image: image20.emf]
Above shows how the software obtained estimate

b)  

At 
(–alpha_hat)/(beta_hat) = -(-3.7771/0.1449) = 26.06694

c) rate of change  = (beta_hat)(pi_hat)(1-pi_hat) = (0.1449)(0.06797)( 0.93203) = 0.009179

d) 

e) This is represented by the slope coefficient of the model, ( exp(beta_hat) = exp(0.1449) = 1.16
f)

[image: image21.emf]
The odds of remission at the next unit, LI = x+1 are estimated to fall within a factor of 1.029 and 1.298 times the odds of remission at LI = x.  The odds are increasing

g) 

[image: image22.emf]
Testing 

H_o: beta = 0

H_a: beta not equal 0

Wald = (beta_hat/SE)^2 = (0.1449/0.0593)^2 = 5.9594 (p-value = 0.0146)
Reject the null hypothesis, so beta is significant in this model.

h)  

[image: image23.emf]     [image: image24.emf]
The likelihood ratio statistics can be calculated, 34.371 – 26.073 = 8.299 (p-value = 0.0040), suggesting the simpler model for beta.
CODE

options linesize=80;

options pagesize=200;

options  missing='M';

title '5.1: Logistic Regression with Remission Data: Data Analysis';

data remission;

input li n remiss;

datalines;

8 2 0

10 2 0

12 3 0

14 3 0

16 3 0

18 1 1

20 3 2

22 2 1

24 1 0

26 1 1

28 1 1

32 1 0

34 1 1

38 3 2

;

run;

proc print data=remission;

run;

Filename GSASFile Dummy;

GOptions Device=PDF FText=Helvetica FTitle=Helvetica;

Options TopMargin=1 BottomMargin=1 LeftMargin=1.0 RightMargin=1.0;

ODS PDF File="STA5168-hw3-prob5.1.pdf";

proc logistic descsending;

model remiss/n = li/CovB;

output out=remiss2 pred=p1 lower=lower upper=upper;

run;

proc print data=remiss2;

run;

proc logistic descsending;

model remiss/n = li/CovB;

output out=remiss2 pred=p1 lower=lower upper=upper;

run;

proc print data=remiss2;

run;

proc logistic descsending;

model remiss/n = li/CovB;

output out=remiss2 pred=p1 lower=lower upper=upper;

run;

proc genmod data=remission; 

class remiss;

model remiss/n = li / dist=bin type3 lrci;

run;

ODS HTML Close;

ODS Listing;

5.2

a)
[image: image25.emf]
[image: image26.emf]
From the SAS output

[image: image27.emf]
From the sas output can see that the temp is significant to the model, (p-value=0.0320).  Rejecting the null hypothesis, that beta =0.
[image: image28.emf]
Comment:

As temperature increase, the estimated probability of thermal distress decreases.  
b)
[image: image29.emf]
c)

[image: image30.emf]
The 95% CI for the effect  of temperature on the odds of thermal distress is stated above from the SAS output.  One is not contained within this interval.  Therefore can reject the null hypothesis.  
d)

There was an attempt to fit the data using a polynomial model.  However, higher AIC and SC values were obtained.  This suggests the model with the higher values to be more complex, which means less of a fit to the data.  
[image: image31.emf][image: image32.emf]
CODE

options linesize=80;

options pagesize=200;

options  missing='M';

title '5.2: Challenger Mission Data: Data Analysis';

data shuttle;

input temp TD;

datalines;

66 0

70 1

69 0

68 0

67 0

72 0

73 0

70 0

57 1

63 1

70 1

78 0

67 0

75 0

50 0

81 0

76 0

79 0

75 1

76 0

58 1

;

run;

Filename GSASFile Dummy;

GOptions Device=PDF FText=Helvetica FTitle=Helvetica;

Options TopMargin=1 BottomMargin=1 LeftMargin=1.0 RightMargin=1.0;

ODS PDF File="STA5168-hw3-prob5.2.pdf";

proc logistic descending data=shuttle;;

model TD=temp;

output out=shuttle2 pred=p1 lower=lower upper=upper;

run;

goption reset=all;

symbol1 v=diamond c=blue h=1;

symbol2 v=dot c=red h=0.8 i=none;

axis1 order=(0 to 1 by 0.2) label=(angle=90 'Probability of Therman Distress');

axis2 order (50 to 86 by 2);

legend1 label=nonel value=(height=1 font=swiss 'Fitted' 'Observed');

position=(bottom right inside) mode=share cborder=black;

proc gplot data=shuttle2;

plot (p1 TD)*temp/overlay legend1 vaxis=axis1 haxis=axis2;

run;

proc logistic descending data=shuttle;

model TD=temp temp*temp;

output out=shuttle3 pred=p2 lower=lower upper=upper;

run;

ODS HTML Close;

ODS Listing;

