1
	Zero-Inflated Poisson Model Building

	Step I: Informally checking with distribution and plots

	Means checking for the variables of interest


	The MEANS Procedure



	Variable
	Mean
	Std Dev
	Minimum
	Maximum
	Variance
	N

	Count
Con_ConVar
Cat_ConVar1
Cat_ConVar2
Cat_ConVar3
Cat_ConVar4
ConVar5
Treatment
	10.2461
16.3617
0.0717
0.1000
0.0917
0.1517
0.6951
0.5233
	10.6083
1.2220
0.2582
0.3003
0.2888
0.3590
0.4607
0.4999
	0.0000
15.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
	54.0000
19.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
	112.5354
1.4934
0.0666
0.0902
0.0834
0.1289
0.2123
0.2499
	516
600
600
600
600
600
597
600


	Count
	Frequency
	Percent
	Cumulative
Frequency
	Cumulative
Percent

	0
	87
	16.86
	87
	16.86

	1
	21
	4.07
	108
	20.93

	2
	27
	5.23
	135
	26.16

	3
	26
	5.04
	161
	31.20

	4
	23
	4.46
	184
	35.66

	5
	30
	5.81
	214
	41.47

	6
	26
	5.04
	240
	46.51

	7
	18
	3.49
	258
	50.00

	8
	19
	3.68
	277
	53.68

	9
	17
	3.29
	294
	56.98

	10
	27
	5.23
	321
	62.21

	11
	15
	2.91
	336
	65.12

	12
	32
	6.20
	368
	71.32

	13
	12
	2.33
	380
	73.64

	14
	9
	1.74
	389
	75.39

	15
	17
	3.29
	406
	78.68

	16
	8
	1.55
	414
	80.23

	17
	2
	0.39
	416
	80.62

	18
	7
	1.36
	423
	81.98

	19
	2
	0.39
	425
	82.36

	20
	18
	3.49
	443
	85.85

	21
	8
	1.55
	451
	87.40

	22
	7
	1.36
	458
	88.76

	23
	5
	0.97
	463
	89.73

	24
	3
	0.58
	466
	90.31

	25
	8
	1.55
	474
	91.86

	26
	3
	0.58
	477
	92.44

	28
	1
	0.19
	478
	92.64

	29
	1
	0.19
	479
	92.83

	30
	6
	1.16
	485
	93.99

	31
	5
	0.97
	490
	94.96

	32
	2
	0.39
	492
	95.35

	33
	3
	0.58
	495
	95.93

	34
	1
	0.19
	496
	96.12

	35
	3
	0.58
	499
	96.71

	37
	1
	0.19
	500
	96.90

	40
	3
	0.58
	503
	97.48

	42
	1
	0.19
	504
	97.67

	44
	1
	0.19
	505
	97.87

	45
	3
	0.58
	508
	98.45

	46
	1
	0.19
	509
	98.64

	50
	4
	0.78
	513
	99.42

	51
	1
	0.19
	514
	99.61

	53
	1
	0.19
	515
	99.81

	54
	1
	0.19
	516
	100.00


	Frequency Missing = 84


	Moments

	N
	516
	Sum Weights
	516

	Mean
	10.246124
	Sum Observations
	5287

	Std Deviation
	10.6082714
	Variance
	112.535422

	Skewness
	1.62346204
	Kurtosis
	2.93155466

	Uncorrected SS
	112127
	Corrected SS
	57955.7422

	Coeff Variation
	103.534481
	Std Error Mean
	0.46700311


	Basic Statistical Measures

	Location
	Variability

	Mean
	10.24612
	Std Deviation
	10.60827

	Median
	7.50000
	Variance
	112.53542

	Mode
	0.00000
	Range
	54.00000

	
	
	Interquartile Range
	12.00000


	Tests for Location: Mu0=0

	Test
	Statistic
	p Value

	Student's t
	t
	21.94016
	Pr > |t|
	<.0001

	Sign
	M
	214.5
	Pr >= |M|
	<.0001

	Signed Rank
	S
	46117.5
	Pr >= |S|
	<.0001


	Quantiles (Definition 5)

	Quantile
	Estimate

	100% Max
	54.0

	99%
	50.0

	95%
	32.0

	90%
	24.0

	75% Q3
	14.0

	50% Median
	7.5

	25% Q1
	2.0

	10%
	0.0

	5%
	0.0

	1%
	0.0

	0% Min
	0.0


	Extreme Observations

	Lowest
	Highest

	Value
	Obs
	Value
	Obs

	0
	171
	50
	596

	0
	170
	50
	597

	0
	169
	51
	598

	0
	168
	53
	599

	0
	167
	54
	600


	Missing Values

	Missing
Value
	Count
	Percent Of

	
	
	All Obs
	Missing Obs

	.
	84
	14.00
	100.00
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Step I: Informally checking with distribution and plots

Plot checking for the outcome variable
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	Model Information

	Data Set
	WORK.ZIPCHECKFIT

	Distribution
	Poisson

	Link Function
	Log

	Dependent Variable
	Count


	Number of Observations Read
	600

	Number of Observations Used
	513

	Missing Values
	87


	Class Level Information

	Class
	Levels
	Values

	Treatment
	2
	1 0

	Cat_ConVar1
	2
	1 0

	Cat_ConVar2
	2
	1 0

	Cat_ConVar3
	2
	1 0

	Cat_ConVar4
	2
	1 0

	ConVar5
	2
	1 0


	Criteria For Assessing Goodness Of Fit

	Criterion
	DF
	Value
	Value/DF

	Deviance
	505
	4999.1549
	9.8993

	Scaled Deviance
	505
	4999.1549
	9.8993

	Pearson Chi-Square
	505
	5352.8019
	10.5996

	Scaled Pearson X2
	505
	5352.8019
	10.5996

	Log Likelihood
	
	7058.9899
	

	Full Log Likelihood
	
	-3353.7724
	

	AIC (smaller is better)
	
	6723.5447
	

	AICC (smaller is better)
	
	6723.8304
	

	BIC (smaller is better)
	
	6757.4669
	


	Algorithm converged.


	Analysis Of Maximum Likelihood Parameter Estimates

	Parameter
	
	DF
	Estimate
	Standard Error
	Wald 95% Confidence Limits
	Wald Chi-Square
	Pr > ChiSq

	Intercept
	
	1
	0.2339
	0.1919
	-0.1421
	0.6100
	1.49
	0.2227

	Con_ConVar
	
	1
	0.1250
	0.0115
	0.1025
	0.1474
	118.68
	<.0001

	Cat_ConVar1
	1
	1
	0.4068
	0.0482
	0.3123
	0.5013
	71.21
	<.0001

	Cat_ConVar1
	0
	0
	0.0000
	0.0000
	0.0000
	0.0000
	.
	.

	Cat_ConVar2
	1
	1
	0.1507
	0.0523
	0.0483
	0.2532
	8.31
	0.0039

	Cat_ConVar2
	0
	0
	0.0000
	0.0000
	0.0000
	0.0000
	.
	.

	Cat_ConVar3
	1
	1
	0.1421
	0.0652
	0.0143
	0.2698
	4.75
	0.0293

	Cat_ConVar3
	0
	0
	0.0000
	0.0000
	0.0000
	0.0000
	.
	.

	Cat_ConVar4
	1
	1
	-0.1124
	0.0533
	-0.2168
	-0.0080
	4.45
	0.0349

	Cat_ConVar4
	0
	0
	0.0000
	0.0000
	0.0000
	0.0000
	.
	.

	ConVar5
	1
	1
	0.0409
	0.0308
	-0.0196
	0.1013
	1.76
	0.1852

	ConVar5
	0
	0
	0.0000
	0.0000
	0.0000
	0.0000
	.
	.

	Treatment
	1
	1
	-0.0652
	0.0280
	-0.1201
	-0.0102
	5.40
	0.0201

	Treatment
	0
	0
	0.0000
	0.0000
	0.0000
	0.0000
	.
	.

	Scale
	
	0
	1.0000
	0.0000
	1.0000
	1.0000
	
	


	Note:
	The scale parameter was held fixed.


	LR Statistics For Type 3 Analysis

	Source
	DF
	Chi-Square
	Pr > ChiSq

	Con_ConVar
	1
	116.39
	<.0001

	Cat_ConVar1
	1
	65.55
	<.0001

	Cat_ConVar2
	1
	8.08
	0.0045

	Cat_ConVar3
	1
	4.67
	0.0307

	Cat_ConVar4
	1
	4.50
	0.0339

	ConVar5
	1
	1.76
	0.1842

	Treatment
	1
	5.40
	0.0201


	Model Information

	Data Set
	WORK.ZIPCHECKFIT

	Distribution
	Zero Inflated Poisson

	Link Function
	Log

	Dependent Variable
	Count


	Number of Observations Read
	600

	Number of Observations Used
	513

	Missing Values
	87


	Class Level Information

	Class
	Levels
	Values

	Treatment
	2
	1 0

	Cat_ConVar1
	2
	1 0

	Cat_ConVar2
	2
	1 0

	Cat_ConVar3
	2
	1 0

	Cat_ConVar4
	2
	1 0

	ConVar5
	2
	1 0


	Criteria For Assessing Goodness Of Fit

	Criterion
	DF
	Value
	Value/DF

	Deviance
	
	5289.5374
	

	Scaled Deviance
	
	5289.5374
	

	Pearson Chi-Square
	497
	1787.0856
	3.5957

	Scaled Pearson X2
	497
	1787.0856
	3.5957

	Log Likelihood
	
	7767.9935
	

	Full Log Likelihood
	
	-2644.7687
	

	AIC (smaller is better)
	
	5321.5374
	

	AICC (smaller is better)
	
	5322.6342
	

	BIC (smaller is better)
	
	5389.3818
	


	Algorithm converged.


	Analysis Of Maximum Likelihood Parameter Estimates

	Parameter
	
	DF
	Estimate
	Standard Error
	Wald 95% Confidence Limits
	Wald Chi-Square
	Pr > ChiSq

	Intercept
	
	1
	0.7388
	0.1925
	0.3615
	1.1161
	14.73
	0.0001

	Con_ConVar
	
	1
	0.1067
	0.0115
	0.0840
	0.1293
	85.51
	<.0001

	Cat_ConVar1
	1
	1
	0.3317
	0.0483
	0.2370
	0.4264
	47.10
	<.0001

	Cat_ConVar1
	0
	0
	0.0000
	0.0000
	0.0000
	0.0000
	.
	.

	Cat_ConVar2
	1
	1
	0.1159
	0.0538
	0.0104
	0.2214
	4.64
	0.0313

	Cat_ConVar2
	0
	0
	0.0000
	0.0000
	0.0000
	0.0000
	.
	.

	Cat_ConVar3
	1
	1
	0.0238
	0.0666
	-0.1068
	0.1544
	0.13
	0.7206

	Cat_ConVar3
	0
	0
	0.0000
	0.0000
	0.0000
	0.0000
	.
	.

	Cat_ConVar4
	1
	1
	-0.0179
	0.0554
	-0.1265
	0.0907
	0.10
	0.7466

	Cat_ConVar4
	0
	0
	0.0000
	0.0000
	0.0000
	0.0000
	.
	.

	ConVar5
	1
	1
	0.0028
	0.0308
	-0.0576
	0.0632
	0.01
	0.9277

	ConVar5
	0
	0
	0.0000
	0.0000
	0.0000
	0.0000
	.
	.

	Treatment
	1
	1
	-0.0437
	0.0280
	-0.0986
	0.0112
	2.43
	0.1188

	Treatment
	0
	0
	0.0000
	0.0000
	0.0000
	0.0000
	.
	.

	Scale
	
	0
	1.0000
	0.0000
	1.0000
	1.0000
	
	


	Note:
	The scale parameter was held fixed.


	Analysis Of Maximum Likelihood Zero Inflation Parameter Estimates

	Parameter
	
	DF
	Estimate
	Standard Error
	Wald 95% Confidence Limits
	Wald Chi-Square
	Pr > ChiSq

	Intercept
	
	1
	0.1145
	1.7304
	-3.2770
	3.5061
	0.00
	0.9472

	Con_ConVar
	
	1
	-0.1008
	0.1055
	-0.3076
	0.1059
	0.91
	0.3391

	Cat_ConVar1
	1
	1
	-0.4457
	0.5646
	-1.5522
	0.6608
	0.62
	0.4298

	Cat_ConVar1
	0
	0
	0.0000
	0.0000
	0.0000
	0.0000
	.
	.

	Cat_ConVar2
	1
	1
	-0.1459
	0.4319
	-0.9924
	0.7006
	0.11
	0.7356

	Cat_ConVar2
	0
	0
	0.0000
	0.0000
	0.0000
	0.0000
	.
	.

	Cat_ConVar3
	1
	1
	-0.7640
	0.5904
	-1.9212
	0.3933
	1.67
	0.1957

	Cat_ConVar3
	0
	0
	0.0000
	0.0000
	0.0000
	0.0000
	.
	.

	Cat_ConVar4
	1
	1
	0.5222
	0.4101
	-0.2816
	1.3260
	1.62
	0.2029

	Cat_ConVar4
	0
	0
	0.0000
	0.0000
	0.0000
	0.0000
	.
	.

	ConVar5
	1
	1
	-0.1886
	0.2580
	-0.6943
	0.3171
	0.53
	0.4647

	ConVar5
	0
	0
	0.0000
	0.0000
	0.0000
	0.0000
	.
	.

	Treatment
	1
	1
	0.1461
	0.2395
	-0.3232
	0.6154
	0.37
	0.5418

	Treatment
	0
	0
	0.0000
	0.0000
	0.0000
	0.0000
	.
	.


	LR Statistics For Type 3 Analysis

	Source
	DF
	Chi-Square
	Pr > ChiSq

	Con_ConVar
	1
	83.94
	<.0001

	Cat_ConVar1
	1
	44.05
	<.0001

	Cat_ConVar2
	1
	4.54
	0.0330

	Cat_ConVar3
	1
	0.13
	0.7209

	Cat_ConVar4
	1
	0.10
	0.7464

	ConVar5
	1
	0.01
	0.9277

	Treatment
	1
	2.43
	0.1188


	LR Statistics For Type 3 Analysis of Zero Inflation Model

	Source
	DF
	Chi-Square
	Pr > ChiSq

	Con_ConVar
	1
	0.93
	0.3349

	Cat_ConVar1
	1
	0.68
	0.4096

	Cat_ConVar2
	1
	0.12
	0.7334

	Cat_ConVar3
	1
	1.82
	0.1770

	Cat_ConVar4
	1
	1.58
	0.2090

	ConVar5
	1
	0.53
	0.4678

	Treatment
	1
	0.37
	0.5411


	Vuong test of zip
vs. standard Poisson
	p-value

	21.3550
	0


	Model Information

	Data Set
	WORK.ZIPCHECKFIT

	Distribution
	Zero Inflated Poisson

	Link Function
	Log

	Dependent Variable
	Count


	Number of Observations Read
	600

	Number of Observations Used
	513

	Missing Values
	87


	Class Level Information

	Class
	Levels
	Values

	Treatment
	2
	1 0

	Cat_ConVar1
	2
	1 0

	Cat_ConVar2
	2
	1 0

	Cat_ConVar3
	2
	1 0

	Cat_ConVar4
	2
	1 0

	ConVar5
	2
	1 0


	Criteria For Assessing Goodness Of Fit

	Criterion
	DF
	Value
	Value/DF

	Deviance
	
	5289.5374
	

	Scaled Deviance
	
	5289.5374
	

	Pearson Chi-Square
	497
	1787.0856
	3.5957

	Scaled Pearson X2
	497
	1787.0856
	3.5957

	Log Likelihood
	
	7767.9935
	

	Full Log Likelihood
	
	-2644.7687
	

	AIC (smaller is better)
	
	5321.5374
	

	AICC (smaller is better)
	
	5322.6342
	

	BIC (smaller is better)
	
	5389.3818
	


	Algorithm converged.


	Analysis Of Maximum Likelihood Parameter Estimates

	Parameter
	
	DF
	Estimate
	Standard Error
	Wald 95% Confidence Limits
	Wald Chi-Square
	Pr > ChiSq

	Intercept
	
	1
	0.7388
	0.1925
	0.3615
	1.1161
	14.73
	0.0001

	Con_ConVar
	
	1
	0.1067
	0.0115
	0.0840
	0.1293
	85.51
	<.0001

	Cat_ConVar1
	1
	1
	0.3317
	0.0483
	0.2370
	0.4264
	47.10
	<.0001

	Cat_ConVar1
	0
	0
	0.0000
	0.0000
	0.0000
	0.0000
	.
	.

	Cat_ConVar2
	1
	1
	0.1159
	0.0538
	0.0104
	0.2214
	4.64
	0.0313

	Cat_ConVar2
	0
	0
	0.0000
	0.0000
	0.0000
	0.0000
	.
	.

	Cat_ConVar3
	1
	1
	0.0238
	0.0666
	-0.1068
	0.1544
	0.13
	0.7206

	Cat_ConVar3
	0
	0
	0.0000
	0.0000
	0.0000
	0.0000
	.
	.

	Cat_ConVar4
	1
	1
	-0.0179
	0.0554
	-0.1265
	0.0907
	0.10
	0.7466

	Cat_ConVar4
	0
	0
	0.0000
	0.0000
	0.0000
	0.0000
	.
	.

	ConVar5
	1
	1
	0.0028
	0.0308
	-0.0576
	0.0632
	0.01
	0.9277

	ConVar5
	0
	0
	0.0000
	0.0000
	0.0000
	0.0000
	.
	.

	Treatment
	1
	1
	-0.0437
	0.0280
	-0.0986
	0.0112
	2.43
	0.1188

	Treatment
	0
	0
	0.0000
	0.0000
	0.0000
	0.0000
	.
	.

	Scale
	
	0
	1.0000
	0.0000
	1.0000
	1.0000
	
	


	Note:
	The scale parameter was held fixed.


	Analysis Of Maximum Likelihood Zero Inflation Parameter Estimates

	Parameter
	
	DF
	Estimate
	Standard Error
	Wald 95% Confidence Limits
	Wald Chi-Square
	Pr > ChiSq

	Intercept
	
	1
	0.1145
	1.7304
	-3.2770
	3.5061
	0.00
	0.9472

	Con_ConVar
	
	1
	-0.1008
	0.1055
	-0.3076
	0.1059
	0.91
	0.3391

	Cat_ConVar1
	1
	1
	-0.4457
	0.5646
	-1.5522
	0.6608
	0.62
	0.4298

	Cat_ConVar1
	0
	0
	0.0000
	0.0000
	0.0000
	0.0000
	.
	.

	Cat_ConVar2
	1
	1
	-0.1459
	0.4319
	-0.9924
	0.7006
	0.11
	0.7356

	Cat_ConVar2
	0
	0
	0.0000
	0.0000
	0.0000
	0.0000
	.
	.

	Cat_ConVar3
	1
	1
	-0.7640
	0.5904
	-1.9212
	0.3933
	1.67
	0.1957

	Cat_ConVar3
	0
	0
	0.0000
	0.0000
	0.0000
	0.0000
	.
	.

	Cat_ConVar4
	1
	1
	0.5222
	0.4101
	-0.2816
	1.3260
	1.62
	0.2029

	Cat_ConVar4
	0
	0
	0.0000
	0.0000
	0.0000
	0.0000
	.
	.

	ConVar5
	1
	1
	-0.1886
	0.2580
	-0.6943
	0.3171
	0.53
	0.4647

	ConVar5
	0
	0
	0.0000
	0.0000
	0.0000
	0.0000
	.
	.

	Treatment
	1
	1
	0.1461
	0.2395
	-0.3232
	0.6154
	0.37
	0.5418

	Treatment
	0
	0
	0.0000
	0.0000
	0.0000
	0.0000
	.
	.


	LR Statistics For Type 3 Analysis

	Source
	DF
	Chi-Square
	Pr > ChiSq

	Con_ConVar
	1
	83.94
	<.0001

	Cat_ConVar1
	1
	44.05
	<.0001

	Cat_ConVar2
	1
	4.54
	0.0330

	Cat_ConVar3
	1
	0.13
	0.7209

	Cat_ConVar4
	1
	0.10
	0.7464

	ConVar5
	1
	0.01
	0.9277

	Treatment
	1
	2.43
	0.1188


	LR Statistics For Type 3 Analysis of Zero Inflation Model

	Source
	DF
	Chi-Square
	Pr > ChiSq

	Con_ConVar
	1
	0.93
	0.3349

	Cat_ConVar1
	1
	0.68
	0.4096

	Cat_ConVar2
	1
	0.12
	0.7334

	Cat_ConVar3
	1
	1.82
	0.1770

	Cat_ConVar4
	1
	1.58
	0.2090

	ConVar5
	1
	0.53
	0.4678

	Treatment
	1
	0.37
	0.5411


	Model Information

	Data Set
	WORK.ZIPCHECKFIT

	Distribution
	Zero Inflated Poisson

	Link Function
	Log

	Dependent Variable
	Count


	Number of Observations Read
	600

	Number of Observations Used
	513

	Missing Values
	87


	Class Level Information

	Class
	Levels
	Values

	Treatment
	2
	1 0

	Cat_ConVar1
	2
	1 0

	Cat_ConVar2
	2
	1 0

	Cat_ConVar3
	2
	1 0

	Cat_ConVar4
	2
	1 0

	ConVar5
	2
	1 0


	Criteria For Assessing Goodness Of Fit

	Criterion
	DF
	Value
	Value/DF

	Deviance
	
	5471.5931
	

	Scaled Deviance
	
	5471.5931
	

	Pearson Chi-Square
	511
	1824.7302
	3.5709

	Scaled Pearson X2
	511
	1824.7302
	3.5709

	Log Likelihood
	
	7676.9657
	

	Full Log Likelihood
	
	-2735.7965
	

	AIC (smaller is better)
	
	5475.5931
	

	AICC (smaller is better)
	
	5475.6166
	

	BIC (smaller is better)
	
	5484.0736
	


	Algorithm converged.


	Analysis Of Maximum Likelihood Parameter Estimates

	Parameter
	DF
	Estimate
	Standard Error
	Wald 95% Confidence Limits
	Wald Chi-Square
	Pr > ChiSq

	Intercept
	1
	2.5096
	0.0138
	2.4826
	2.5367
	33001.0
	<.0001

	Scale
	0
	1.0000
	0.0000
	1.0000
	1.0000
	
	


	Note:
	The scale parameter was held fixed.


	Analysis Of Maximum Likelihood Zero Inflation Parameter Estimates

	Parameter
	DF
	Estimate
	Standard Error
	Wald 95% Confidence Limits
	Wald Chi-Square
	Pr > ChiSq

	Intercept
	1
	-1.5886
	0.1177
	-1.8192
	-1.3580
	182.30
	<.0001


	likelihood ratio
test statistic
comparing
full Zip model to null ZIP model
	degrees of
freedom
	p-value

	182.056
	14
	0.00000000



