
	
	



	
	



[bookmark: _AppendixNotByChapter][bookmark: ChapterNumber][bookmark: _GoBack][bookmark: ChapterTitle]C	Estimation results
[bookmark: begin]This appendix contains estimation output from models 1 and 2 specified in chapter 3. Models were estimated using Stata version 13.0. As explained in appendix A, all models that used literacy and numeracy data were estimated using multiple imputation commands (that is, all ten plausible values were used with parameters and their standard errors calculated according to ‘Rubin’s rules’ — see appendix A for discussion). The models were estimated using unweighted data (described in appendix B).
C.1	Labour force status models
The labour force status models were estimated using a multinomial logit model[footnoteRef:1] with three different labour force states: employed, unemployed and not in the labour force. [1:  	A multinomial probit model was also estimated, for comparative purposes. That model produced very similar results to the multinomial logit model.] 

The coefficient estimates in a multinomial logit model are of limited use in isolation. Therefore, only the marginal effects for women and men (aged 25–64 years) are reported in tables C.1 and C.2, respectively.[footnoteRef:2] An average of marginal effects was calculated across all observations (rather than estimated at the mean of the variable). [2: 	Coefficient estimates are available on request.] 
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Table C.1	Labour force status marginal effectsa
Women aged 25–64 years
	
	Model 1: Without literacy and numeracy
	
	Model 2: With literacy and numeracy

	
	Pr(Employed)
	Pr(Unemployed)
	Pr(NILF) 
	
	Pr(Employed)
	Pr(Unemployed)
	Pr(NILF)

	Explanatory variable
	ME
	 
	(SE)
	ME
	 
	(SE)
	ME
	 
	(SE)
	 
	ME
	 
	(SE)
	ME
	 
	(SE)
	ME
	 
	(SE)

	Age
	3.6
	***
	(0.6)
	-0.2
	 
	(0.3)
	-3.4
	***
	(0.6)
	
	3.4
	***
	(0.6)
	-0.2
	 
	(0.3)
	-3.2
	***
	(0.6)

	Age squaredb
	-4.9
	***
	(0.7)
	0.1
	
	(0.3)
	4.8
	***
	(0.6)
	
	-4.6
	***
	(0.7)
	0.1
	
	(0.3)
	4.5
	***
	(0.6)

	Education
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Year 12
	5.5
	**
	(2.7)
	-1.0
	
	(1.1)
	-4.5
	*
	(2.6)
	
	3.1
	
	(2.7)
	-1.0
	
	(1.0)
	-2.2
	
	(2.5)

	Diploma/certificate
	14.7
	***
	(2.0)
	-1.0
	
	(0.9)
	-13.7
	***
	(1.9)
	
	11.7
	***
	(2.0)
	-1.0
	
	(0.9)
	-10.7
	***
	(1.9)

	Degree or higher
	19.6
	***
	(2.0)
	-1.1
	
	(0.9)
	-18.5
	***
	(1.9)
	
	14.3
	***
	(2.3)
	-1.1
	
	(1.0)
	-13.2
	***
	(2.1)

	Literacy and numeracyc
	-
	
	
	-
	
	
	
	
	
	
	4.3
	***
	(0.8)
	-0.1
	
	(0.3)
	-4.2
	***
	(0.8)

	Partner
	4.0
	***
	(1.5)
	-1.2
	**
	(0.6)
	-2.8
	*
	(1.4)
	
	3.3
	**
	(1.5)
	-1.2
	**
	(0.6)
	-2.1
	
	(1.4)

	Child aged 0-4
	-32.0
	***
	(2.3)
	-0.5
	
	(0.9)
	32.5
	***
	(2.2)
	
	-31.7
	***
	(2.3)
	-0.5
	
	(0.9)
	32.2
	***
	(2.2)

	Child aged 5-14
	-11.1
	***
	(2.3)
	1.9
	**
	(0.8)
	9.2
	***
	(2.3)
	
	-10.8
	***
	(2.3)
	1.8
	**
	(0.8)
	9.0
	***
	(2.3)

	Child aged 15-24
	2.0
	
	(2.4)
	2.1
	**
	(0.9)
	-4.1
	*
	(2.3)
	
	2.6
	
	(2.3)
	2.1
	**
	(0.9)
	-4.7
	**
	(2.3)

	COB not Australia, ESB
	-3.4
	
	(2.2)
	2.3
	***
	(0.8)
	1.0
	
	(2.1)
	
	-4.0
	*
	(2.2)
	2.3
	***
	(0.8)
	1.7
	
	(2.1)

	COB not Australia, NESB
	-7.8
	***
	(1.9)
	2.2
	***
	(0.7)
	5.6
	***
	(1.8)
	
	-4.9
	**
	(1.9)
	2.2
	***
	(0.7)
	2.7
	
	(1.9)

	Self-assessed health status
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	2 (fair)
	26.0
	***
	(4.3)
	1.0
	
	(1.7)
	-27.0
	***
	(4.2)
	
	24.4
	***
	(4.3)
	0.9
	
	(1.8)
	-25.3
	***
	(4.2)

	3 (good)
	37.4
	***
	(3.9)
	0.1
	
	(1.5)
	-37.5
	***
	(3.9)
	
	35.1
	***
	(4.0)
	0.0
	
	(1.6)
	-35.1
	***
	(3.9)

	4 (very good)
	44.2
	***
	(3.8)
	-1.2
	
	(1.5)
	-43.0
	***
	(3.8)
	
	41.5
	***
	(3.9)
	-1.3
	
	(1.6)
	-40.2
	***
	(3.9)

	5 (excellent)
	43.9
	***
	(4.0)
	-0.3
	
	(1.6)
	-43.6
	***
	(4.0)
	
	41.4
	***
	(4.1)
	-0.3
	 
	(1.7)
	-41.0
	***
	(4.0)

	
	n=3369
	Log likelihood = -1877.61
	Pseudo R2 =0.1758
	
	n=3369
	Log likelihood =-1862.86
	Pseudo R2 =0.1823


a Estimates are obtained using a multinomial logistic regression model.  ME denotes marginal effect, and SE is the corresponding standard error.  b The quadratic age term has been divided by 100 to produce marginal effects of a meaningful magnitude.  c Literacy and numeracy indicates a 50-point change in test scores.
*** significant at 1 per cent, ** 5 per cent and * 10 per cent.
Source: Authors’ estimates based on PIAAC data.
Table C.2	Labour force status marginal effectsa
Men aged 25–64 years
	
	Without literacy and numeracy
	
	With literacy and numeracy

	
	Pr(Employed)
	Pr(Unemployed)
	Pr(NILF)
	
	Pr(Employed)
	Pr(Unemployed)
	Pr(NILF)

	Explanatory variable
	ME
	 
	(SE)
	ME
	 
	(SE)
	ME
	 
	(SE)
	 
	ME
	 
	(SE)
	ME
	 
	(SE)
	ME
	 
	(SE)

	Age
	1.3
	***
	(0.5)
	-0.1
	 
	(0.3)
	-1.2
	***
	(0.5)
	 
	1.4
	***
	(0.5)
	-0.1
	 
	(0.3)
	-1.3
	***
	(0.5)

	Age squaredb
	-2.0
	***
	(0.6)
	0.1
	
	(0.3)
	1.9
	***
	(0.5)
	
	-2.0
	***
	(0.6)
	0.1
	
	(0.3)
	1.9
	***
	(0.5)

	Education
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Year 12
	3.2
	
	(2.2)
	-0.4
	
	(1.2)
	-2.8
	
	(1.9)
	
	0.7
	
	(2.2)
	-0.2
	
	(1.2)
	-0.5
	
	(2.0)

	Diploma/certificate
	7.3
	***
	(1.6)
	-0.3
	
	(0.9)
	-7.0
	***
	(1.4)
	
	5.3
	***
	(1.6)
	-0.1
	
	(0.9)
	-5.2
	***
	(1.4)

	Degree or higher
	8.3
	***
	(1.8)
	-1.6
	*
	(1.0)
	-6.7
	***
	(1.6)
	
	4.6
	**
	(2.2)
	-1.2
	
	(1.1)
	-3.4
	*
	(1.9)

	Literacy and numeracyc
	-
	
	
	-
	
	
	-
	
	
	
	2.4
	***
	(0.7)
	-0.3
	
	(0.4)
	-2.1
	***
	(0.6)

	Partner
	9.6
	***
	(1.2)
	-2.8
	***
	(0.7)
	-6.7
	***
	(1.1)
	
	9.2
	***
	(1.2)
	-2.8
	***
	(0.7)
	-6.4
	***
	(1.1)

	Child aged 0-4
	-2.6
	
	(2.2)
	0.6
	
	(1.1)
	2.0
	
	(2.0)
	
	-2.8
	
	(2.2)
	0.6
	
	(1.1)
	2.2
	
	(2.0)

	Child aged 5-14
	-1.1
	
	(1.8)
	2.1
	**
	(0.9)
	-1.0
	
	(1.7)
	
	-1.3
	
	(1.8)
	2.1
	**
	(0.9)
	-0.8
	
	(1.7)

	Child aged 15-24
	1.3
	
	(1.7)
	0.5
	
	(1.0)
	-1.9
	
	(1.5)
	
	1.4
	
	(1.7)
	0.5
	
	(1.0)
	-1.9
	
	(1.4)

	COB not Australia, ESB
	2.7
	
	(2.0)
	0.3
	
	(1.1)
	-3.0
	*
	(1.8)
	
	2.6
	
	(2.0)
	0.3
	
	(1.1)
	-2.9
	
	(1.8)

	COB not Australia, NESB
	-3.2
	**
	(1.6)
	2.4
	***
	(0.8)
	0.8
	
	(1.4)
	
	-1.3
	
	(1.7)
	2.3
	***
	(0.8)
	-1.0
	
	(1.5)

	Self-assessed health status
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	2 (fair)
	20.7
	***
	(4.7)
	2.3
	
	(1.7)
	-23.0
	***
	(4.5)
	
	19.3
	***
	(4.7)
	2.3
	
	(1.7)
	-21.6
	***
	(4.5)

	3 (good)
	34.0
	***
	(4.4)
	1.9
	
	(1.5)
	-35.9
	***
	(4.3)
	
	31.8
	***
	(4.4)
	1.9
	
	(1.5)
	-33.7
	***
	(4.3)

	4 (very good)
	37.5
	***
	(4.4)
	-0.3
	
	(1.4)
	-37.2
	***
	(4.3)
	
	35.2
	***
	(4.4)
	-0.2
	
	(1.4)
	-34.9
	***
	(4.3)

	5 (excellent)
	37.6
	***
	(4.5)
	0.5
	 
	(1.5)
	-38.0
	***
	(4.4)
	 
	35.2
	***
	(4.5)
	0.5
	 
	(1.5)
	-35.7
	***
	(4.4)

	
	n=2928
	Log likelihood= -1147.63
	Pseudo R2 =0.2020
	
	n=2928
	Log likelihood =-1141.66
	Pseudo R2 =0. 2061


a Estimates are obtained using a multinomial logistic regression model.  ME denotes marginal effect, and SE is the corresponding standard error.  b The quadratic age term has been divided by 100 to produce marginal effects of a meaningful magnitude.  c Literacy and numeracy indicates a 50-point change in test scores.
*** significant at 1 per cent, ** 5 per cent and * 10 per cent.
Source: Authors’ estimates based on PIAAC data.
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C.2	Wages models
Wages models were estimated using a Heckman selection model. A Heckman model is used to control for any sample selection bias that could affect the results. Sample selection bias can occur if the data sample (in this case, employees) are not a random sample of the population. In the case of estimating wages, it is likely that people who are not employed have different characteristics to those working.
To address this, a Heckman selection model involves two steps. First, a selection equation is estimated. In this case, the selection equation is for employment. Results are used to predict the employment probability for each individual. A transformation of these predicted individual probabilities is used as an additional explanatory variable in the second stage. In the second stage, a wages equation is estimated.
To estimate a Heckman selection model, suitable ‘instruments’ are needed –– variables that influence employment, but do not influence wages. The instruments used to identify the employment equation were having a child (aged 0–4; 5–14; 
15–24 years) and age (including a squared term).
Results for the wages models are presented for men and women separately in table C.3. There is no selection effect detected for women, but there is a negative correlation between unobserved determinants of propensity to work and unobserved determinants of wage offers for men. This implies that, for men, unobserved factors are negatively related to working, but positively related to wages.
Table C.3	Wages model estimation output
25–64 year olds
	
	Men
	Women

	
	Model 1
	Model 2
	Model 1
	Model 2

	Variable
	Coeff
	SE
	Coeff
	SE
	
	Coeff
	SE
	Coeff
	SE

	Selection equation
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Age
	0.09
	***
	0.03
	0.11
	***
	0.03
	0.13
	***
	0.02
	0.12
	***
	0.02

	Age squared/100
	-0.14
	***
	0.03
	-0.15
	***
	0.03
	-0.18
	***
	0.03
	-0.17
	***
	0.03

	Education
	
	
	
	
	
	
	
	
	
	
	
	

	Degree
	0.52
	***
	0.10
	0.28
	**
	0.13
	0.75
	***
	0.07
	0.56
	***
	0.08

	Diploma/Certificate
	0.36
	***
	0.09
	0.29
	***
	0.09
	0.55
	***
	0.07
	0.46
	***
	0.07

	Year 12
	0.14
	
	0.11
	0.01
	
	0.12
	0.20
	**
	0.09
	0.13
	
	0.09

	Literacy/Numeracy
	
	
	
	0.15
	***
	0.05
	
	
	
	0.16
	***
	0.03

	Partner
	0.46
	***
	0.07
	0.46
	***
	0.08
	0.07
	
	0.06
	0.05
	
	0.06

	Child aged 0-4
	-0.14
	
	0.12
	-0.17
	
	0.12
	-1.18
	***
	0.09
	-1.18
	***
	0.09

	Child aged 5-14
	-0.08
	
	0.10
	-0.12
	
	0.11
	-0.39
	***
	0.09
	-0.38
	***
	0.09

	Child aged 15-24
	0.10
	
	0.10
	0.10
	
	0.10
	0.15
	*
	0.09
	0.17
	**
	0.09

	COB not Australia, ESB
	0.16
	
	0.11
	0.14
	
	0.11
	-0.14
	*
	0.08
	-0.16
	*
	0.09

	COB not Australia, NESB
	-0.19
	**
	0.10
	-0.09
	
	0.10
	-0.32
	***
	0.07
	-0.21
	***
	0.07

	Self-assessed health
	
	
	
	
	
	
	
	
	
	
	
	

	2 (fair)
	0.83
	***
	0.16
	0.82
	***
	0.16
	0.78
	***
	0.14
	0.74
	***
	0.14

	3 (good)
	1.44
	***
	0.15
	1.41
	***
	0.15
	1.18
	***
	0.13
	1.11
	***
	0.13

	4 (very good)
	1.62
	***
	0.11
	1.59
	***
	0.16
	1.39
	***
	0.13
	1.32
	***
	0.13

	5 (excellent)
	1.53
	***
	0.17
	1.50
	***
	0.17
	1.35
	***
	0.14
	1.28
	***
	0.14

	Constant
	-2.10
	***
	0.63
	-3.03
	***
	0.70
	-2.83
	***
	0.51
	-3.44
	***
	0.53

	Wage equation
	
	
	
	
	
	
	
	
	
	
	
	

	Experience
	0.02
	***
	0.00
	0.02
	***
	0.00
	0.01
	***
	0.00
	0.01
	***
	0.00

	Experience squared
	-0.03
	***
	0.01
	-0.03
	***
	0.01
	-0.02
	***
	0.01
	-0.01
	*
	0.01

	Education
	
	
	
	
	
	
	
	
	
	
	
	

	Degree
	0.54
	***
	0.03
	0.43
	***
	0.04
	0.49
	***
	0.03
	0.38
	***
	0.03

	Diploma/Certificate
	0.17
	***
	0.03
	0.14
	***
	0.03
	0.15
	***
	0.03
	0.11
	***
	0.03

	Year 12
	0.16
	***
	0.04
	0.10
	**
	0.04
	0.14
	***
	0.04
	0.09
	***
	0.04

	Literacy/Numeracy
	
	
	
	0.09
	***
	0.01
	
	
	
	0.11
	***
	0.01

	Partner
	0.04
	
	0.02
	0.04
	
	0.03
	0.01
	
	0.02
	0.00
	
	0.02

	COB not Australia, ESB
	0.07
	**
	0.03
	0.07
	**
	0.03
	-0.02
	
	0.03
	-0.03
	
	0.03

	COB not Australia, NESB
	-0.07
	**
	0.03
	-0.02
	
	0.03
	-0.07
	***
	0.03
	-0.03
	
	0.03

	Self-assessed health
	
	
	
	
	
	
	
	
	
	
	
	

	2 (fair)
	0.03
	
	0.10
	0.11
	
	0.12
	0.11
	
	0.08
	0.09
	
	0.07

	3 (good)
	0.01
	
	0.10
	0.12
	
	0.14
	0.11
	
	0.07
	0.09
	
	0.07

	4 (very good)
	0.04
	
	0.10
	0.15
	
	0.15
	0.13
	*
	0.07
	0.10
	
	0.07

	5 (excellent)
	0.09
	
	0.10
	0.20
	
	0.15
	0.18
	**
	0.08
	0.16
	**
	0.07

	Constant
	2.85
	***
	0.12
	2.25
	***
	0.23
	2.74
	***
	0.10
	2.24
	***
	0.11

	Lambda
	-0.22
	***
	0.05
	-0.09
	
	0.13
	0.05
	
	0.04
	0.07
	*
	0.04

	Rho
	-0.47
	***
	0.11
	-0.21
	
	0.29
	0.13
	
	0.10
	0.18
	*
	0.10


*** significant at 1 per cent, ** 5 per cent and * 10 per cent.
Source: Authors’ estimates based on PIAAC data.
Marginal effects in the wages models
The dependent variable in the wages model is the natural logarithm of hourly wages. Thus, the marginal effects relate the effect for a one unit change in an explanatory variable to a change in the logarithm of wages. To obtain more meaningful results, these marginal effects were converted into a percentage growth rate in wages from a change in the explanatory variable. Thornton and Inness (1989) showed that this can be estimated as follows:
Percentage change in Wages = X(eβ) – 1
Where β is the estimated marginal effect (coefficient), and X is the unit change in the dependent variable. For binary variables, such as education, X = 1. A one unit change for literacy and numeracy skills is implemented as an increase in test score of 50 points. These marginal effects for variables of interest are reported in table C.4.
Table C.4	Wages model marginal effectsa
25–64 year olds
	
	Men
	
	Women

	Variable
	
	Model 1
	Model 2
	
	Model 1
	Model 2

	Year 12
	
	17.3
	***
	10.1
	**
	
	14.6
	***
	10.0
	***

	Diploma or certificate
	19.0
	***
	14.5
	***
	
	16.3
	***
	11.5
	***

	Degree or higher
	71.3
	***
	54.1
	***
	
	63.8
	***
	46.6
	***

	Literacy and numeracy test score
	
	
	9.8
	***
	
	
	
	11.3
	***

	Experience
	2.5
	***
	2.4
	***
	
	1.3
	***
	1.0
	***

	Experience squared
	-3.4
	***
	-3.2
	***
	
	-2.0
	***
	-1.3
	*

	COB (other than Australia or main English speaking)
	-6.5
	**
	-2.0
	
	
	-7.2
	***
	-2.5
	


a Models 1 and 2 are specified in chapter 3.
*** significant at 1 per cent, ** 5 per cent and * 10 per cent.
Source: Authors’ estimates based on PIAAC data.
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