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7.3 Example: Cassation of Smoking
Descriptive statistics 
	The SAS System



The MEANS Procedure
	Variable
	Label
	Mean
	Median
	Std Dev
	Variance
	Minimum
	Maximum
	Range

		attempt

	education



		attempt

	education



		5.4266667

	17.1066667



		4.0000000

	18.0000000



		4.7878600

	4.1118594



		22.9236036

	16.9073874



		0

	9.0000000



		18.0000000

	24.0000000



		18.0000000

	15.0000000






	The SAS System



The FREQ Procedure
	cessation

	cessation
	Frequency
	Percent
	Cumulative
Frequency
	Cumulative
Percent

	Successful
	42
	56.00
	42
	56.00

	Unsuccessful
	33
	44.00
	75
	100.00


[bookmark: IDX2]
	relation

	relation
	Frequency
	Percent
	Cumulative
Frequency
	Cumulative
Percent

	Married
	21
	28.00
	21
	28.00

	Single
	22
	29.33
	43
	57.33

	Unmarried partner
	32
	42.67
	75
	100.00



Correlation among X’s 
	Pearson Correlation Coefficients, N = 75 
Prob > |r| under H0: Rho=0

	 
	attempt
	education
	m_dummy
	p_dummy

		attempt

	attempt



		1.00000

	 



		-0.30231

	0.0084



		0.00649

	0.9559



		-0.03205

	0.7849




		education

	education



		-0.30231

	0.0084



		1.00000

	 



		0.17275

	0.1383



		-0.00933

	0.9367




		m_dummy

	 



		0.00649

	0.9559



		0.17275

	0.1383



		1.00000

	 



		-0.53796

	<.0001




		p_dummy

	 



		-0.03205

	0.7849



		-0.00933

	0.9367



		-0.53796

	<.0001



		1.00000

	 






Logistic Regression (Y = cessation, X = attempt, education, m_dummy, p_dummy)

The LOGISTIC Procedure
	Model Information

	Data Set
	WORK.ANALYSIS1

	Response Variable
	cessation_binary

	Number of Response Levels
	2

	Model
	binary logit

	Optimization Technique
	Fisher's scoring


[bookmark: IDX33]
	Number of Observations Read
	75

	Number of Observations Used
	75


[bookmark: IDX34]
	Response Profile

	Ordered
Value
	cessation_binary
	Total
Frequency

	1
	1
	42

	2
	0
	33



	Probability modeled is cessation_binary=1.


[bookmark: IDX35]
	Model Convergence Status

	Convergence criterion (GCONV=1E-8) satisfied.


[bookmark: IDX36]
	Model Fit Statistics

	Criterion
	Intercept Only
	Intercept and
Covariates

	AIC
	104.889
	92.725

	SC
	107.207
	104.313

	-2 Log L
	102.889
	82.725


[bookmark: IDX37]
	R-Square
	0.2357
	Max-rescaled R-Square
	0.3159


[bookmark: IDX38]
	Testing Global Null Hypothesis: BETA=0

	Test
	Chi-Square
	DF
	Pr > ChiSq

	Likelihood Ratio
	20.1642
	4
	0.0005

	Score
	18.3994
	4
	0.0010

	Wald
	14.6320
	4
	0.0055


[bookmark: IDX39]
	Analysis of Maximum Likelihood Estimates

	Parameter
	DF
	Estimate
	Standard
Error
	Wald
Chi-Square
	Pr > ChiSq

	Intercept
	1
	-2.4218
	1.3448
	3.2434
	0.0717

	attempt
	1
	-0.1317
	0.0602
	4.7934
	0.0286

	education
	1
	0.1410
	0.0707
	3.9734
	0.0462

	m_dummy
	1
	1.3796
	0.7224
	3.6471
	0.0562

	p_dummy
	1
	1.4387
	0.6404
	5.0468
	0.0247


[bookmark: IDX40]
	Odds Ratio Estimates

	Effect
	Point Estimate
	95% Wald
Confidence Limits

	attempt
	0.877
	0.779
	0.986

	education
	1.151
	1.002
	1.323

	m_dummy
	3.973
	0.964
	16.369

	p_dummy
	4.215
	1.201
	14.789


[bookmark: IDX41]
	Association of Predicted Probabilities and
Observed Responses

	Percent Concordant
	79.9
	Somers' D
	0.600

	Percent Discordant
	19.9
	Gamma
	0.601

	Percent Tied
	0.1
	Tau-a
	0.300

	Pairs
	1386
	c
	0.800


[bookmark: IDX42]



Classification table 
The FREQ Procedure
			Frequency

	Percent

	Row Pct

	Col Pct






		Table of cessation_binary by prediction

	cessation_binary
	prediction

	
	0
	1
	Total

	0
		23

	30.67

	69.70

	71.88



		10

	13.33

	30.30

	23.26



		33

	44.00

	 

	 




	1
		9

	12.00

	21.43

	28.13



		33

	44.00

	78.57

	76.74



		42

	56.00

	 

	 




	Total 
		32

	42.67



		43

	57.33



		75

	100.00









Logistic Regression (Y = cessation, X = attempt, education)

	The SAS System



The LOGISTIC Procedure
	Model Information

	Data Set
	WORK.ANALYSIS1

	Response Variable
	cessation_binary

	Number of Response Levels
	2

	Model
	binary logit

	Optimization Technique
	Fisher's scoring


[bookmark: IDX47]
	Number of Observations Read
	75

	Number of Observations Used
	75


[bookmark: IDX48]
	Response Profile

	Ordered
Value
	cessation_binary
	Total
Frequency

	1
	1
	42

	2
	0
	33



	Probability modeled is cessation_binary=1.


[bookmark: IDX49]
	Model Convergence Status

	Convergence criterion (GCONV=1E-8) satisfied.


[bookmark: IDX50]
	Model Fit Statistics

	Criterion
	Intercept Only
	Intercept and
Covariates

	AIC
	104.889
	94.863

	SC
	107.207
	101.816

	-2 Log L
	102.889
	88.863


[bookmark: IDX51]
	R-Square
	0.1706
	Max-rescaled R-Square
	0.2285


[bookmark: IDX52]
	Testing Global Null Hypothesis: BETA=0

	Test
	Chi-Square
	DF
	Pr > ChiSq

	Likelihood Ratio
	14.0263
	2
	0.0009

	Score
	13.0417
	2
	0.0015

	Wald
	11.0318
	2
	0.0040


[bookmark: IDX53]
	Analysis of Maximum Likelihood Estimates

	Parameter
	DF
	Estimate
	Standard
Error
	Wald
Chi-Square
	Pr > ChiSq

	Intercept
	1
	-1.7758
	1.2661
	1.9673
	0.1607

	Attempt
	1
	-0.1215
	0.0576
	4.4384
	0.0351

	education
	1
	0.1574
	0.0684
	5.2874
	0.0215


[bookmark: IDX54]
	Odds Ratio Estimates

	Effect
	Point Estimate
	95% Wald
Confidence Limits

	attempt
	0.886
	0.791
	0.992

	education
	1.170
	1.024
	1.338


[bookmark: IDX55]
	Association of Predicted Probabilities and
Observed Responses

	Percent Concordant
	72.5
	Somers' D
	0.458

	Percent Discordant
	26.7
	Gamma
	0.462

	Percent Tied
	0.8
	Tau-a
	0.229

	Pairs
	1386
	c
	0.729


[bookmark: IDX56]
Logistic Regression – married as reference (Y = cessation, X = attempt, education, p_dummy, s_dummy)

	The SAS System



The LOGISTIC Procedure
	Model Information

	Data Set
	WORK.ANALYSIS1

	Response Variable
	cessation_binary

	Number of Response Levels
	2

	Model
	binary logit

	Optimization Technique
	Fisher's scoring


[bookmark: IDX58]
	Number of Observations Read
	75

	Number of Observations Used
	75


[bookmark: IDX59]
	Response Profile

	Ordered
Value
	cessation_binary
	Total
Frequency

	1
	1
	42

	2
	0
	33



	Probability modeled is cessation_binary=1.


[bookmark: IDX60]
	Model Convergence Status

	Convergence criterion (GCONV=1E-8) satisfied.


[bookmark: IDX61]
	Model Fit Statistics

	Criterion
	Intercept Only
	Intercept and
Covariates

	AIC
	104.889
	92.725

	SC
	107.207
	104.313

	-2 Log L
	102.889
	82.725


[bookmark: IDX62]
	R-Square
	0.2357
	Max-rescaled R-Square
	0.3159


[bookmark: IDX63]
	Testing Global Null Hypothesis: BETA=0

	Test
	Chi-Square
	DF
	Pr > ChiSq

	Likelihood Ratio
	20.1642
	4
	0.0005

	Score
	18.3994
	4
	0.0010

	Wald
	14.6320
	4
	0.0055


[bookmark: IDX64]
	Analysis of Maximum Likelihood Estimates

	Parameter
	DF
	Estimate
	Standard
Error
	Wald
Chi-Square
	Pr > ChiSq

	Intercept
	1
	-1.0423
	1.4336
	0.5286
	0.4672

	Attempt
	1
	-0.1317
	0.0602
	4.7934
	0.0286

	Education
	1
	0.1410
	0.0707
	3.9734
	0.0462

	s_dummy
	1
	-1.3796
	0.7224
	3.6471
	0.0562

	p_dummy
	1
	0.0591
	0.6647
	0.0079
	0.9291


[bookmark: IDX65]
	Odds Ratio Estimates

	Effect
	Point Estimate
	95% Wald
Confidence Limits

	attempt
	0.877
	0.779
	0.986

	education
	1.151
	1.002
	1.323

	s_dummy
	0.252
	0.061
	1.037

	p_dummy
	1.061
	0.288
	3.904


[bookmark: IDX66]
	Association of Predicted Probabilities and
Observed Responses

	Percent Concordant
	79.9
	Somers' D
	0.600

	Percent Discordant
	19.9
	Gamma
	0.601

	Percent Tied
	0.1
	Tau-a
	0.300

	Pairs
	1386
	c
	0.800


[bookmark: IDX67]
Plotting predicted probabilities of Y=1 (Successful) for different values of “attempt” for a typical case (by setting “education” at its mean (17.11) and “relation” at its mode (Unmarried partner, m_dummy = 0 and p_dummy =1))
[bookmark: IDX][image: Fit Plot for Pr(cessation_binary = 1) by attempt with fit computed at education=17.11 relation=Unmarried partner with 95% Confidence Limits]
[bookmark: IDX13]

Plotting predicted probabilities of Y=1 (Successful) for different values of “education” for a typical case (by setting “attempt” at its mean (5.43) and “relation” at its mode (Unmarried partner, m_dummy = 0 and p_dummy =1))



[image: Fit Plot for Pr(cessation_binary = 1) by education with fit computed at attempt=5.427 relation=Unmarried partner with 95% Confidence Limits]
[bookmark: IDX14]
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