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1 Introduction 

In Germany, the number of welfare recipients as well as the amount of income 

support expenditures have been rising almost continuously in the past. In the year 2002, 

about 2.8 million persons in 1.4 million households received social assistance and the 

expenditures amount to 25 billion €.1 The share of the municipalities’ revenues spent for 

the permanent social welfare transfers has been rising from 3.5% in 1980 to 6.8% in 

2002 (Haustein and Krieger 2004). What is the reason for this large number of welfare 

recipients? In the economic literature as well as in public debate on the German welfare 

system the incentive argument plays an important role: If the difference between the 

level of transfers and potential income from a regular job is too small then picking up a 

job is not attractive for the individual (see for example Ochel 2003). In this paper, we 

analyze this hypothesis by estimating the impact of the ratio between potential labor 

income and the amount of transfer payment on the transition probability from welfare to 

employment in Germany.  

Figure 1: Development of the expenditures for social assistance in Germany 

 
 Source: Hahlen (2002)  

The German social assistance is a means-tested transfer program financed by the 

municipalities. The receipt of transfer payments requires that the household income 

including other transfer payments like unemployment benefits does not exceed a certain 

minimum level. In contrast to the unemployment benefits, everybody is principally 

eligible, irrespective of his or her individual employment history. Although the receipt 

                                                 
1  This number of welfare recipients refers to permanent transfers, the so-called Hilfe zum  

Lebensunterhalt, described in detail in section 2. The amount of expenditures refer to permanent 
transfers and transfers for persons in special circumstances.  

Bill. € 
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is in principle unlimited, only a minority of households stays on welfare over a longer 

period of time. Assistance claims expire as soon as alternative income exceeds a certain 

threshold. This may be due to labor income but could also be due to changes in 

household formation or the receipt of alternative transfer payments like pensions etc.  

Numerous studies exist on the duration of income support spells. Most of them are 

referring to North America and dealing with women receiving welfare. A typical result 

says that the probability of leaving welfare is higher for better educated and white 

persons and declines with the number of (young) children, disabilities, the amount of 

benefits and the level of regional unemployment (see e.g. Blank 1989, Stewart and 

Dooley 1999 or Gittleman 2001, a summary is given by Moffitt 1992). For the U.S. 

Hoynes and Macurdy (1994) find for female heads of households that a decreasing 

amount of welfare benefits reduces the welfare dependency. Barrett (2000) finds a 

positive effect of the educational attainment on the welfare exit rate, having a greater 

impact for women than for men. With a higher educational attainment he assumes a 

higher offered wage and therefore a higher relative attractiveness of employment. Fortin 

et al. (2004) use information from a natural experiment in 1989 in the Province of 

Quebec in Canada. They conclude that a doubling of the amount of social assistance for 

single men and women aged under 30 significantly increased their individual spell 

duration.  

Hazard rate models are an appropriate tool for the analysis of the duration of welfare 

receipt. For Germany duration analyses of social assistance usually do not take income 

variables into account (see for example Voges and Rohwer 1992, Gangl 1998 or 

Gebauer et al. 2002). Gangl (1998) has shown that it is important to distinguish 

transitions to employment from alternative transitions like transitions out of the labor 

market. In descriptive analyses, the social assistance levels are generally compared with 

the average wage of a special group of employees, for example unskilled workers in 

manufacturing (e.g. Engels 2001 or Boss 2002). From these descriptive statistics 

conclusions about the incentives for work for different household types are drawn, but 

these hypotheses are not tested econometrically. As far as we know, there exist only two 

studies testing the influence of income variables on the duration of welfare receipt. The 

study by Riphahn (1999) on basis of the German Socio-Economic Panel study (GSOEP) 

shows no significant influence of a predicted real net income variable for full-time 

employed individuals on the exit probability out of income support. However, she does 

not take the amount of social transfers into account. Wilde (2003) examines the 
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difference between social benefits and the average income for unskilled employees on 

the probability of leaving social welfare using the Low Income Panel and finds no 

significant effects. Both, Wilde and Riphahn do not distinguish between different 

transitions in their regression analysis. 

In our analysis we use data from the GSOEP. Between 1992 and 2000 retrospective 

monthly information about social welfare receipt for each month of the previous 

calendar year is part of the household questionnaire. Spell duration is observed in 

months, but generated by a continuous time process. Taking into account the discrete 

time measurement of the underlying data, we estimate a discrete-time proportional 

hazard rate model with competing risks and risk specific unobserved heterogeneity. We 

assume that the destination specific hazard rates are constant within each interval and 

allow for dependent competing risks via a correlation of the random intercepts.  

Controlling for several typical covariates the ratio between potential labor income and 

the welfare level shows a positive effect on the probability of leaving social welfare for 

work. This effect is especially relevant for households with a potential labor income 

higher than their social welfare level. In contrast to previous studies, we cannot reject 

the incentive hypothesis for Germany. The alternative hypothesis, that the higher 

probability of transition is a consequence of a higher rate of job offers for better 

educated persons, seems to be of minor relevance: The effect of the ratio keeps 

significant when controlling for education and the local labor market performance.  

Section 2 of this paper gives a short description of the system of social welfare in 

Germany and its theoretical implications on labor supply. Section 3 provides 

information on the data and the estimated models. Section 4 presents empirical results 

and section 5 concludes.  

2 Incentive Effects of Social Assistance in Germany 

The German social assistance (Sozialhilfe) is a means-tested transfer program and 

consists of two main parts: Permanent transfers to households with low income (Hilfe 

zum Lebensunterhalt, HLU) and transfers to persons in special circumstances who need 

temporary financial support2 (Hilfe in besonderen Lebenslagen). In this study we 

concentrate on the HLU because these payments are principally unlimited and may act 

as a permanent alternative to a labor income. In the following, the terms welfare and 

social assistance are used as synonyms and refer to HLU. The receipt of social 

                                                 
2  For example, pregnant women or homeless persons searching for a new apartment. 
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assistance requires that the household income including other transfer payments like 

unemployment benefits (Arbeitslosengeld and Arbeitslosenhilfe, the latter is also means-

tested and principally unlimited) does not exceed a certain minimum level. 

In principle, everybody in need may claim for social assistance, while unemployment 

benefits are only accessible to those who have previously contributed to unemployment 

insurance for a minimum period within a given time frame. Moreover, the amount of 

unemployment benefits depends on the income in the previous job, while the amount of 

social assistance is related to a basic minimum income concept depending on household 

size and household composition. In addition, the eligibility criteria in case of own 

income differ between the means-tested unemployment benefits and the social 

assistance. Therefore, the analysis is restricted to social assistance spells without taking 

into account spells of the also means-tested Arbeitslosenhilfe.3  

Welfare benefits consist of basic allowances for every adult household member, 

housing allowances and one-time payments. The amount for basic allowances differs 

between the federal states depending on the regional minimal costs of living. In 2003, it 

ranged between 282 and 297 € per month. Children get 50-90 percent depending on age. 

Expectant mothers, older and disabled persons receive higher basic allowances than 

“normal” adults. In principle, the amount of social assistance fills the gap between own 

income and the maximum benefit for the household. Labor income up to 25% of the 

basic allowance is not taken into account. Additional income is deducted at an implicit 

marginal tax rate of 85% until the deduction exceeds 50% of the basic allowance. 

Above this threshold the implicit marginal tax rate is 100%.  

The impact of social assistance on work incentives can be described in terms of a very 

basic utility model for the choice between consumption and leisure (see for example 

Blundell and MaCurdy 1999 or Moffitt 2002). Assume a utility maximizing individual 

subject to a non convex budget set. A stylised depiction is given in figure 1.  

If a person is not working at all, he or she will receive social assistance at a level of V. 

If this person works at his or her net market wage rate of w up to Q hours per week, 

disposable net income will not increase, since earned income is totally deducted from 

social assistance. Only when the number of hours worked is exceeding Q, disposable 

income will increase with slope w. The resulting non convex budget set is expressed in 

the graph by line B.  

                                                 
3  Recipients of unemployment benefits are included in our analysis if they are members of households 

receiving social assistance.  
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Figure 2: The impact of social assistance on work incentives for a stylized budget set 
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If no social assistance existed, it would be optimal to work H hours per week with a 

disposable income of wH. Beside the budget set, optimal labor supply is a function of 

individual preferences that are responsible for the shape of the grey indifference curve I1 

tangent to the budget line. The utility level associated with H hours of work per week 

has to be compared to the utility level resulting from not working at all, which is 

expressed by the dotted indifference curve I0. In the depicted case, not working 

generates a higher utility level than working. A utility maximizing person would only 

work H hours per week, if he or she would be able to achieve a disposable income of at 

least Y*, which can also be expressed in terms of an implicit minimum wage rate. Note 

that Y* in the example given is more than twice as high as V.  

From this simple static perspective, the individual has perfect information about jobs 

and is faced with a particular wage. In this framework, periods of welfare receipt and 

subsequent employment can not be explained. In contrast to that, in a dynamic job-

search model an individual is not faced with a particular wage but with a particular 

distribution of wages (e.g. Devine and Kiefer 1991). To leave a welfare program for 

employment requires an acceptable job offer. The exit rate from welfare to work λ  

depends on the arrival rate of job offers ω  and on the job acceptance rate θ . It can be 

written as a product of both:   ( ) ( )* ( )t t tλ ω θ= . 

Wage offers are only accepted if they exceed the reservation wage. This reservation 

wage depends positively on the amount of social benefits. Given that wage offers arrive 

at a certain frequency and given a level of market (or expected) wage of an individual, it 
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is more likely to observe exits from social assistance, the lower the welfare payment. 

The effect of the level of market wage is theoretically ambiguous. On the one hand, the 

reservation wage should increase with the expected wage. On the other hand the 

expected value of a job is higher which should increase the job search intensity. We 

assume that the positive effects of an increase in the expected wage on the probability of 

leaving social welfare outweigh the negative effects for the group of welfare recipients 

in our study. Furthermore we assume that the effect of the difference between the two 

income sources depends on the relative level of the social benefits. Therefore, 

households with a lower ratio between potential labor income and the amount of social 

welfare should have a lower hazard rate from welfare to employment. This is the 

hypothesis we are going to test in the empirical part of the paper.  

In our context, not single persons but households receive transfer payments and one 

has to decide how to calculate the potential household income. We calculate this income 

variable assuming one adult household member working full-time (for similar 

approaches see Riphahn 1999 or Wilde 2003).4 An alternative approach could be the 

assumption of double earner households in the case of partner households. The ratio 

would be higher for households with two adult persons. However, the simultaneous 

realization of two employments should be more difficult than the realization of one 

employment. Therefore at least for short-term utility maximization the assumption of a 

single earner household seems to be more realistic.  

An alternative explanation for a lower exit probability λ  for households with a lower 

ratio could be a lack of demand for low skilled workers. The individual market wage 

strongly depends on the amount of human capital. The ratio between the two income 

sources varies with the human capital of the household members. Therefore an observed 

influence of the income ratio on the duration of welfare receipt could be caused by a 

relatively low arrival rate of job offers for low qualified individuals, even if we hold the 

job search intensity constant. Theoretically, the influence of a lower arrival rate on the 

exit probability is ambiguous because the reservation wage depends positively on the 

arrival rate. But nonetheless, a positive influence of the income ratio could also indicate 

a lack of demand for low skilled workers. However, different low skilled workers may 

have different reservation wage levels according to their household related welfare 

claims. Controlling for skill level may therefore allow for a discrimination between 

                                                 
4  We do not include the costs of working like child care costs in our analysis, but we control for 

several household characteristics in our empirical model like the existence of children.  
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demand effects and incentive effects. In addition to that we control for the local labour 

market performance.  

We assume that the effect of the ratio differs within the range of values. If the 

expected market wage is clearly below the reservation wage, the probability of an 

acceptable offer should be small and therefore the search behavior should differ 

qualitatively from households whose expected market wage is in the same range as the 

reservation wage or above it. If there exists a range of values corresponding with zero 

job search activities, an increase of the market wage in this range should not lead to a 

higher exit probability. Therefore we test the influence of the ratio separately for three 

ranges of values.  

3 Data, Variables and Methods 

This study uses data from the German Socio-Economic Panel study (GSOEP). The 

yearly repeated GSOEP started 1984 in West Germany and was extended to include 

East Germany in 1990. In all panel waves, the head of the household provides 

information about the household and every household member aged 16 or older 

provides additional individual information (for details on the GSOEP see Schupp and 

Wagner 2002). Between 1992 and 2000, retrospective monthly information about social 

welfare receipt for each month of the previous calendar year is part of the household 

questionnaire. Excluding households with a head and if existing her partner aged 61 

years or older at the beginning of the spell we observe 579 uncensored or right-censored 

social welfare spells between January 1991 and December 1999, distributed on 455 

households. The maximum number of spells of each household is five (one household), 

357 households experience one spell of social welfare receipt (Table 1). These spell data 

are combined with several time-variant and time-invariant household and individual 

characteristics.  

 Table 1: Number of spells per household 
number of spells Freq. Percent 

1 357 78.46 
2 76 16.70 
3 19 4.18 
4 2 0.44 
5 1 0.22 

Total 455 100 
 

In the data there are 386 uncensored and 193 right-censored observations (Table 2). 

We are interested in the transition from social welfare to a situation with employment 

income. Therefore we differentiate between transitions to employment (199 cases) and 
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alternative transitions (187 cases). A transition to employment is defined as a situation 

with at least one adult household member (head of the household or her partner) 

working full-time, both working part-time or one person working part-time in the case 

of single households subsequent to benefit receipt, at the latest beginning two months 

after the spell ending. The length of social assistance receipt in our sample ranges from 

1 to 90 months. The mean spell length is 13.4 months, spells with a transition to work 

have an average length of 10.3 months and are on average one month shorter than spells 

with alternative transitions (11.6 months). 

 Table 2: Lengths and Destination states 
Destination state Freq. Percent Average Length 

(Standard deviation) 
Right censored 193 33.3 18.2 (17.8) 
Transitions to work 199 34.4 10.3 (10.3) 
Alternative transitions 187 32.3 11.6 (12.6) 
Total 579 100 13.4 (14.3) 

 

Descriptive statistics of the covariables are documented in Table 3. These statistics 

refer (a) to the status at the beginning of a welfare spell (n=579) and (b) to the monthly 

status (every month one observation, n=7752). Spell observations mostly ends within 

one year (71 %), afterwards the number of spells ending decreases constantly. About 

15% of the whole sample end in the second year of observation, 7% in the third and 3% 

in the fourth year,  4 % last for more than four years. These proportions refer to all 

spells, independent of the censor status. To control for the economic situation we 

include time dummies for each year of observation. The proportion of spells beginning 

in different years ranges from 4% in 1991 up to 16% in 1994.5 Disproportional numbers 

of welfare spells start in January or end in December. Therefore we include January and 

December dummies in our analyses. Around one quarter of the observed households 

live in East Germany. The mean of the local unemployment rate is 11.6%, whereby the 

values range from 3.7 to 21.7 referring to federal states and yearly averages6. Nearly 

half of the households are single households, 38% female and 10% male singles. The 

head of a household or her partner is aged older than 50 years in 12% of the observed 

spells and in 32% a foreign head or partner is living in the household. In every tenth 

                                                 
5  One has to be careful with interpretations of these descriptive statistics. For example the increase in 

social assistance spells beginning in 1999 can be at least partly explained by the new sub sample F 
(Innovation Sample) of the GSOEP in 2000. Due to this new sample F the sample size of the GSOEP 
has increased substantially. 

6  The unemployment rate is defined as the quotient between unemployed registered persons and 
persons in civilian employment. The rates are taken from the German Statistical Yearbook 
(Statistisches Jahrbuch 2001)  
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household the head or his partner is handicapped, which means that at least one of these 

persons answers the question whether he or she is officially registered as having a 

reduced capacity for work or of being severely disabled with yes. Children aged 6 years 

and younger live in 40% per cent of the households, children between 6 and 18 in 36%. 

In nearly all households the head or her partner holds at least a compulsory school 

degree (93%) while only in about two thirds of all households at least one of these 

persons has finished vocational training (60%). The statistics based on the observed 

months differ from the reported statistics due to the higher weight of longer spells.  

Table 3: Descriptive statistics: (a) each spell one observation (household characteristics in the first 
month), (b) each month one observation 
Variable (a) 

Mean / Share 
(standard deviation) 

(b) 
Mean / Share 

(standard deviation)
End/ Time of Observation   

1 year 0.71 0.61 
2 years 0.15 0.20 
3 years 0.07 0.09 
4 years 0.03 0.05 
>4 years  0.04 0.05 

   
Year of Observation    

1991 0.04 0.01 
1992 0.07 0.05 
1993 0.11 0.09 
1994 0.16 0.12 
1995 0.12 0.13 
1996 0.10 0.13 
1997 0.13 0.15 
1998 0.12 0.16 
1999 0.15 0.15 

   
December dummy  0.07 0.10 
January dummy  0.34 0.07 
East Germany  0.27 0.21 
Local unemployment rate  11.62 (4.12)   11.65 (4.09) 
At least one adult household member with school graduation  0.93 0.90 
At least one adult household member with vocational training  0.60 0.56 
No partner household (female)  0.38 0.43 
No partner household (male)  0.10 0.08 
Adult household member aged > 50 0.12 0.20 
Non German adult household member  0.32 0.33 
Children aged 6 and younger  0.40 0.43 
Children aged between 6 and 18  0.36 0.34 
Handicapped adult household member  0.10 0.13 
Ratio between potential net income and benefit amount  1.39 (0.50)  1.33 (0.44) 
Sample Size 579 7752 

 

Before discussing the ratio and the difference between the potential household 

income in case of one adult person working full-time and the social assistance amount, 

we describe the estimating and calculating procedures of these two income sources 

separately in the following.  
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3.1 Estimation of Potential Net-Income  

In a first step we estimate potential gross market wages of all heads of the household 

and as the case may be of their partner. We cannot observe their wages directly because 

most of the individuals in our data set are not working while receiving social assistance. 

Therefore we estimate the potential wages using all individuals in working age. 

Whether or not we observe wages depends on an individual’s participation decision. 

Due to this self-selection we cannot assume the sample of workers to be a random 

sample of all potential working individuals and we have to account for the sample 

selection problem.  

The sample selection model we apply, also referred to as the type II Tobit model 

(e.g. Wooldridge 2002), consists of a log-linear wage equation 

 iii Xw 111log εβ +=  (1) 

with X1i as a vector containing exogenous characteristics and wi as person’s i wage and 

an equation describing the binary choice to work or not to work and therefore 

determining the sample selection 

iii Xz 222
* εβ += .  

We observe wages according to the rule: 

 
0 if 0 observed,not  

0 if 1,
*

**

≤=

>==

ii

ii

zzw

zzww

ii

iii  (2) 

whereby iz  indicates working or not working and this depends on the characteristics 

X2i. One can estimate the wage equation consistently assuming that the two error 

components of the two equations follow a bivariate normal distribution. The expected 

value of log(wage) for individuals not working corresponds to: 

{ } 2 2
1 1 12

2 2

( )log 0
1 ( )

i
i ii

i

XE w z X
X

φ ββ σ
β

= = −
− Φ

 

We estimate separated models for East and West Germany and for men and women 

with a pooled sample using the GSOEP waves from 1991 – 19997. The estimation 

results are reported in tables A1-A2. We control for the year and the region. Education, 

measured in years, age and firm specific capital, measured in years being employed at 

the actual employer, have significantly positive influence on the wage per hour, while 

the squared age and the squared firm specific capital have a significantly negative 

                                                 
7  We excluded individuals working short time (Kurzarbeit),  doing a vocational training, military or 

community service. In addition to that we exclude persons aged 60 and older.  
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impact. Foreigners have lower wages in both regions and the absence from the labor 

market in years, accounting for the previous five years, have a negative impact on the 

wage. While the squared absence from the labor market influences the wage positively 

in East Germany, the effect in West Germany is insignificant.  

Using these estimation results, we calculate a potential monthly full-time gross wage 

for each head of household and her partner. Calculating the potential net income, we 

assume that in the case of a partner household the person with the higher income would 

work and we account for income taxes, social security contributions, child and housing 

allowance.  

3.2 Social Assistance 

The amount of social assistance was not asked in all waves of the GSOEP. 

Furthermore, in the years the amount of social assistance was part of the questionnaire, 

the current amount but not the monthly amount during the previous year was asked. 

Therefore we can observe the monthly receipt as a binary variable but not the 

corresponding amount of social assistance.  

Instead of direct observation we calculate the maximum of social assistance. This is 

the permanent income, including other transfers, a household staying on  welfare would 

receive permanently. As described above this amount depends on the number and the 

age of household members and varies by the region and the year of receipt. We use the 

average yearly individual basic allowances for East and West Germany to calculate the 

basic allowance for each household member and add them up. Moreover we consider 

the one-time payments by using the same method as Breuer and Engels (2003) or Boss 

(2002): We calculate 16% of the individual basic allowance for the head of household, 

17% for the partner and 20% for each child. In addition to that we take an allowance for 

housing depending on the household size into account.  

3.3 Ratio between Employment Income and Social Assistance 

We calculate the ratio between the potential household net income in case of one 

person working fulltime and the amount of transfer payment. The empirical distribution 

of this variable in the first month of each spell is plotted in Figure 3. The median is 

1.26, i.e. for about half the sample expected income does not exceed their welfare 

benefits by more than 25%. This indicates that the incentives to search for a job may be 

low for a lot of individuals being on social welfare. The median of the distribution 

corresponding to all observed months is lower with 1.21 (see appendix, Figure A1), 

which reflects the higher weight of longer spells in the distributions of all month-
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observations. This indicates that a lower income ratio may go along with a longer stay 

in the social assistance.8 We interact the ratio with three dummy variables and thereby 

split the ratio in three parts:  

- Ratio 1: takes on the ratio value if the ratio is below 1 (25% of all months) 

- Ratio 2: takes on the ratio value if the ratio is between 1 and 1.5 (45% of all months) 

- Ratio 3: takes on the ratio value if the ratio is above 1.5  (29% of all months) 

One could argue that the difference between potential household net income could 

never be negative and therefore the ratio could never be lower one, because these 

households would receive supplementary transfer payments (see for example Wilde 

2003). Nevertheless we use ratios lower than one in our analysis, because we estimate 

the mean of a wage distribution an individual is faced with and not a deterministic 

wage. It is possible that a person receives a job offer with a wage resulting in a higher 

net household income than social assistance, although the mean of his wage distribution 

is lower than the benefits. A ratio lower than one indicates a relatively low probability 

of such an offer. Censoring the ratio variable would lead to a loss of information 

indicating the probability of acceptable offers.  

In addition to that one can observe households who are eligible for social assistance 

but do non take it up. This (non-) take-up behavior depends among others on the 

expected benefit amount (see e.g. Riphahn 2001): The probability of take-up rises with 

the potential amount of transfer payments. Because we are interested in the leaving 

processes of social assistance, the ratio between the two separate income sources and 

not the combination of the different income sources is the relevant variable.  

In Figure 4 we plot the corresponding income ratio of the single earner households 

not receiving social welfare in the GSOEP. The median of this distribution is with 1.89 

clearly higher than the one of the estimated ratio of households receiving social welfare. 

2.7 % of these households have a ratio lower than one, i.e. they would have a higher 

income receiving social welfare instead of one person working full time. On the one 

hand this could be explained with application and stigma costs (see e.g. Kayser and 

Frick 2001 or Riphahn 2001). On the other hand we only account for employment 

income and do not consider other income. Therefore the net household income used for 

the calculation is the lower bound of the real net income.  

                                                 
8  Separated histograms for single and couple households are presented in the appendix (Figures A2 and 

A3). 
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Fig. 3: Histogram: Ratio between potential net income and the amount of social assistance, 
first month of welfare spell (n=579) 
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Fig. 4: Histogram: Ratio between net employment income and the potential amount of 
social assistance for single earner households in the GSOEP in 1999, unweighted, (n=2411) 
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3.4 Model Specification 

The process of leaving social welfare in favor of labor income can appropriately be 

modeled by a transition rate approach. According to the type of data being used here, a 

discrete hazard rate model has to be applied (see for example Han and Hausman 1990, 

Jenkins 2004, Meyer 1990, Sueyoshi 1992, Narendranathan and Stewart 1993a). The 

duration of welfare receipt is generated by a continuous time process, but observed or 
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grouped in monthly intervals. Two potential destination states q are considered 

reflecting transitions to employment (q=1) and alternative transitions like for example 

other transfer programs or marriage (q=2). The hazard rate is defined as the limit of the 

conditional probability for the ending of a spell in interval [t;t+∆t[ given that no 

transition occurred before the start of this interval: 

 
0

( | )( ) lim
t

P t T t t T tt
t

λ
∆ →

≤ < + ∆ ≥=
∆

 (3) 

where T denotes the length of a spell. T is assumed to be a continuous, non-negative 

random variable. We assume proportional transition rates with covariates causing 

proportional shifts of a so-called baseline transition rate and interval constant covariates. 

The hazard rate ( ( ))t x tλ  corresponds to the sum of the two transition rates9 

2

1
( ( )) ( ( ))q

q
t x t t x tλ λ

=

=∑   

with the transition probability to destination state q corresponding to  

2 2
0 1 2 1 2( ( )) ( ) exp( ( ) ) with ( , ) ~ (0,0, , , )q q q qt x t t x t Nλ λ β η η η σ σ ρ= + . (4) 

λoq(t) denotes the destination specific baseline transition rate, x(t) a time variant row 

vector of covariates, βq a column vector of parameters and ηq a time invariant individual 

and destination specific error term, representing the joint influence of unobserved 

heterogeneity. We assume these error terms or random intercepts to be bivariate 

normally distributed with expected values 0, which allows for dependent competing 

risks.  

Discrete-time measurement leads to the simplifying consequence that instead of 

continuous levels of λoq(t) and x(t) only their interval specific mean levels have to be 

taken into account. Assumed that the time axis is divided into intervals of unit length, a 

given spell consists of a number of k intervals, in the following referred to as subspells. 

The jth subspell covers a range from t = j-1 to t + 1, but excluding t + 1. The interval 

specific means of λoq(t) and x(t) are then denoted as λoq(j)  and xj. 

For the survivor function this implies: 

1

2

0
1 1

( ) exp exp( )  with ln ( )
k

k

tj

qk k qk q qk q
q k t

S j x dβ γ η γ λ τ τ
−

= =

  
= − + + =        

∑∑ ∫  (5) 

                                                 
9   In principle destination specific covariables xq are allowed but not considered here. For the general 

model with destination specific covariables see appendix.  
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The survivor function S(j) describes the probability that a spell lasts at least j 

intervals. The γ parameters are capturing the duration dependence of the baseline 

transition function. They may be interpreted as an interval specific mean of the baseline 

transition rate, which is equivalent to an interval specific constant baseline transition 

rate.  

Following from this, the probability f of a transition to state r at a given interval j is 

given by the difference of two survivor functions multiplied by the share of the risk-

specific transition rate at interval j related to the hazard rate at interval j. 

[ ]2

1

exp( )
( ) ( 1) ( )

exp( )

rj r rj r
r

qj q qj q
q

x
f j S j S j

x

β γ η

β γ η
=

+ +
= − −

+ +∑
. (6) 

The likelihood contribution of a spell corresponds to 

[ ]
1 2

1 1 1 1 2 2 2 2
1 2 2

1

exp( ) exp( )
( , , , ) ( 1) (2 1) ( )

exp( )

c c
j j j j

qj q qj q
q

x x
L cS j c S j

x

β γ η β γ η
β γ η η

β γ η
=

+ + + +
= − − −

+ +∑
 (7)10 

whereby c1=1 and c2=1 indicate a transition to risk 1 and risk 2 in interval j, 

respectively, and c corresponds to the maximum of c1 and c2. It implies that right-

censored spells are assumed to be censored at the end of the related interval, but that 

transitions may occur somewhere between j-1 and j. The likelihood contribution is not 

separable into destination-specific components as suggested by Narendranathan and 

Stewart (1993b) because we do not assume that transitions can only occur at the interval 

boundaries (see Roed and Nordberg 2003 or Jenkins 2004 for similar approaches). 

Therefore we can not estimate destination specific models separately, even in a model 

without unobserved heterogeneity. In the following, we will refer to this as a piecewise 

exponential model and a random effects piecewise exponential model, respectively.  

4 Empirical Results 

We estimate discrete time hazard rate models with and without unobserved 

heterogeneity. The coefficients can be interpreted with respect to the underlying 

continuous time proportional hazard rate. We estimate our models with and without 

splitting the income ratio into three parts, the results are reported in Table 4 and Table 

                                                 
10   The corresponding likelihood is solved by applying Gauss-Hermite quadrature.  
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A3 respectively. The inclusion of unobserved heterogeneity does not significantly 

improve the model fit.11 

We created three variables representing the effect of the ratio between estimated 

potential labor income and welfare payment level: The first for ratios lower and equal 1, 

the second for ratios from 1 to 1.5 and the third for ratios above 1.5.12 In both models 

with and without unobserved heterogeneity the coefficients of the latter two variables 

are significantly positive, while the coefficient of the first is positive but not 

significantly different from zero. An increase in the ratio seems to be more relevant if 

the potential labor income exceeds the social assistance level (see Table 4). Estimating 

the model with one ratio variable leads to a weakly significantly positive influence (at 

the 10 percent level, see Table A3). 

The coefficient of the income ratio for a ratio between 1 and 1.5 indicates that a 0.1 

higher ratio goes along with a 10% higher probability of an exit to employment, while a 

0.1 higher ratio for ratios above 1.5 leads to 7% higher probability of a transition to 

employment. However, the difference between the two coefficients is not significant 

and therefore a further interpretation is not useful. Assuming households with the same 

welfare level, a difference in the income ratio of 0.1 stands for a difference in estimated 

labor income by 10% of the social welfare level. For alternative transitions, these 

income variables have no significant influence. Our results confirm our predictions: 

Given a level of social welfare payment it is more likely to observe exits from social 

assistance to employment, the higher an individuals (net) market wage is. This is 

especially the case for households with an expected labor income higher than the social 

assistance level. Only if the household is able to improve its income through 

employment, the difference between the two income sources matter. The hazard rates of 

two types of households with income ratios of 0.5 and 2 are plotted exemplarily in 

Figure A4 in the appendix. The hazard rates are calculated for average households, 

differing only in their income ratios. The estimated hazard rate of the household with an 

income ratio of 2 is 2.3 times higher than the one of the household with the lower 

income ratio.  

                                                 
11   Interpretation of the t-values of the variance parameters is not useful since ln(variance) being 0 

means that the variance itself is equal to 1. Testing for the variance being 0 would mean to test 
ln(variance) equalling minus infinity, which is not feasible. 

12  The ratio takes on the value 1 if the potential labor income equals the welfare payment level and the 
value 1.5 if the potential labor exceeds the social welfare payments by 50%. 
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The relevance of incentive effects is stressed by the fact that skill indicators and the 

local unemployment rate turn out to be insignificant.13 The other relevant covariates for 

the transition from welfare to work are quite similar, independent of the model we 

estimate. Households with a head being single have a significant lower probability of 

leaving social welfare via employment than partner households. This effect is especially 

strong for women. Households with the head or her partner being older than 50 years 

have a lower exit probability than younger households. The presence of young children 

has no significant effect on the duration of welfare receipt, while older children between 

6 and 18 reduce the duration of social welfare receipt. Households in East Germany exit 

faster to employment, which is a surprising result because of the relatively bad 

economic performance of East Germany. One possible (ad-hoc) explanation may be a 

relatively large number of transitions into public financed jobs for unemployed persons 

in East Germany, but this has to be checked empirically. The existence of a handicapped 

adult household member seems to have no influence on the transition probability. 

Moreover the nationality of adult household members does not affect the exit 

probability of households. In addition to that the existence of an adult person with 

vocational or a school graduation has no influence on the probability of exiting social 

welfare. This result is similar to that of Riphahn (1999)14 who identifies only a 

significant effect for a university degree but not for vocational training while Wilde 

(2003) and Gangl (1998) identify positive effects of a vocational training. The local 

unemployment rate has a negative but insignificant effect on the welfare duration.  

In contrast to the transitions to work, the income variables have no significant 

influence on the probability of alternative transitions, reported in the rows “Alternative 

Transitions” in the Tables 4 and A3. This is an expected result and shows the 

importance to differentiate between alternative risks when examining the transition from 

welfare to work and the role of estimated labor income.  

Our results confirm our predictions: Given a level of social welfare payment it is 

more likely to observe exits from social assistance to work, the higher an individuals 

(net) market wage is. In contrast to other studies like Riphahn (1999) or Wilde (2003) 

                                                 
13  One could argue that the local unemployment rate is endogenous because the transitions from social 

assistance to work directly influence the rate of unemployed persons. However, the results do not 
change leaving out the unemployment rate.  

14  Riphahn estimates two sorts of models using different covariables: Duration models with continuous 
time and household as well as individual characteristics on the one hand and duration models with 
discrete time and household characteristics with an additional estimated income variable on the other 
hand. We refer to both model categories.  



 17

we estimate a positive effect of the potential net labor income on the transition 

probability and this effect seems to be more relevant for households with a potential 

market wage above their social assistance level.  

In the GSOEP the net household income is asked every year. In Figure 5 both, the 

predicted and the realized income ratios of the households leaving social welfare for 

work are plotted. The mean of the realized ratio distribution is with 1.43 slightly above 

the estimated ratio with a mean of 1.36. Around 20% of our households have a lower 

income after leaving social welfare. This observation is in line with the results of Wilde 

(2003) who observes 25% of the households realizing a lower income. There exist 

several possible explanations for this observation. Because of stigma costs it could be 

rational for some households to accept an income loss, there could exist measurement 

errors in the income variable or some households could earn additional money with 

unobservable illegal employment. However, most of our observation have a 

significantly higher income after leaving social welfare for work. In Figure 6 our 

calculated and the realized ratios are plotted together. One can see that both variables 

correlate not perfectly but clearly positively.  

Fig. 5: Histogram: Ratio between potential net income and the amount of social assistance, (a) 
predicted (n=199) and (b) realized (n=150)15  
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15  In 49 cases the income variable is missing or the household started to receive social assistance again.  
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Fig. 6: Scatterplot of the predicted and the realized ratio (n=150)  
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5 Conclusion 

The aim of the study was to estimate the influence of the ratio between estimated 

potential labor income and the welfare payment level on the probability of a transition 

from social welfare to work. We use data from the GSOEP waves 1992-2000 including 

information about spell duration of households receiving social welfare and the monthly 

employment status of the household members. The potential net labor income is 

estimated with standard wage equations accounting for sample selection and applying a 

simple tax function. We estimate a discrete-time proportional hazard rate model with 

competing risks and risk specific unobserved heterogeneity.  

The ratio between potential labor income and the welfare level shows a positive effect 

on the probability of a transition to employment for households whose potential labor 

income exceeds their welfare payment level. Our results are contrary to previous studies 

dealing with the determinants of welfare spell duration in Germany: We identify an 

effect of the income ratio according to the standard theoretical predictions. This “new” 

result derives from a simultaneous consideration of both sources of income, the net 

household labor income and the social welfare level, and additionally from a 

differentiation between transitions to work and alternative transitions.  

The alternative explanation for low skilled workers being more likely to be hit by long 

term unemployment according to a lower job offer arrival rate for low skilled 

employment turns out to be of minor relevance. Contrary to the ratio indicators, skill 

indicators are far from being significant. Obviously, the explanatory power of skills is 

outweighed by incentive effects. 
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Our results cannot lead to the conclusion that the social assistance level in Germany is 

too high, because the amount of social assistance is related to a basic minimum income 

concept. A reduction of the social assistance level is not the only way to overcome 

incentive problems of a transfer program, there exist other possible solutions like for 

example workfare. 
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Table 4: Discrete-time proportional hazard rate models 

 Piecewise exponential model Random effects piecewise exponential model 

 Transitions to 
Employment Alternative Transitions Transitions to 

Employment Alternative Transitions

Variable Coefficient  t-value Coef. t-value Coefficient  t-value Coef. t-value 
2 years -0.41 * -1.84 -0.57 ** 2.55 -0.37  -1.35  -0.41  -1.14 

3 years -0.31  -0.94  -0.655 * 1.92 -0.27  -0.64  -0.40  -0.72 
4 years -0.79  -1.52 -0.75  1.61 -0.74  -1.21  -0.45  -0.65 
5 and more years -1.30 * -1.79  -0.97  1.60 -1.25  -1.51  -0.63  -0.74 
Year of observation          

1992 -0.41  -0.77 0.25   0.46 -0.42  -0.78  0.21   0.36  
1993 -0.12  -0.25 0.31   0.58 -0.13  -0.25  0.26   0.47  
1994  0.02   0.05 0.41   0.80  0.03  0.06  0.42   0.76 
1995 -0.29  -0.59 0.10   0.19 -0.28  -0.57  0.10   0.18  
1996 -0.48  -0.93 0.41   0.78 -0.48  -0.92  0.40   0.70  
1997 -0.25  -0.48 0.28   0.51 -0.25  -0.48  0.23   0.39  
1998  0.14   0.28 0.28   0.51  0.14   0.29  0.27   0.46  
1999 -1.22 ** -2.22 -0.75  -1.31 -1.22 ** -2.22 -0.81  -1.32  

December dummy 2.32 *** 16.08  3.03 *** 19.35 2.33 *** 15.15 3.08 *** 15.99 
January dummy -1.44 ** -2.01 -0.55  -0.93 -1.44 ** -2.01 -0.52  -0.87 
East Germany   0.77 **  2.31  0.73 **  2.03 0.78 ** 2.28  0.79   1.97 
Local unemployment rate -0.05  -1.40 -0.05  -1.38 -0.05  -1.38 -0.05  -1.22 

At least one adult household member 
with vocational training  

 0.20   1.05 -0.17  -0.91 0.20   1.03 -0.17  -0.85  

At least one adult household member 
with school graduation  

 0.16   0.43  0.26   0.84 0.17   0.44 0.29   0.84  

No partner household (female)  -0.68 *** -3.78  0.15   0.86 -0.68 *** -3.67 0.18   0.80  
No partner household (male)  -0.60 * -1.73  0.13   0.42 -0.61  -1.71 0.15   0.40 
Adult household member aged > 50 -0.83 *** -2.89 -0.42  -1.64 -0.84 *** -2.85 -0.49  -1.60 

Children aged 6 and younger  -0.26  -1.58  -0.14  -0.75 -0.27  -1.56 -0.15  -0.73 

Children aged between 6 and 18   0.46 **  2.53   0.08   0.38 0.46 **  2.49  0.08   0.36 
Non German adult household member -0.23  -1.24   0.17   0.93 -0.23  -1.22  0.24   0.96 
Handicapped adult household member  -0.15  -0.57  -0.02  -0.07 -0.16  -0.58 -0.04  -0.14 
Income Ratio < 1 0.92  1.61  0.56  1.01 0.91  1.59 0.50  0.42 

1 <= Income Ratio < 1.5 0.93 ** 2.23  0.33  0.79 0.93 ** 2.20 0.30  0.51  
1.5 <= Income Ratio  0.64 ** 2.31  0.41  1.49 0.64 ** 2.29 0.42  0.18  
Constant -4.28 *** -5.35 -4.94  -6.06 -4.29*** -5.29 -5.11 *** -5.12 

Ln(σ2 ) -  - - - -4.33  -0.08 -0.49 -0.38 

COV(η1, η2) - - -0.18 0.79 

Log Likelihood -1414.42 -1414.24 

579 spells, 7752 months, *  significant at the 10 percent level, ** at the 5 percent level, *** at the 1 percent 
level. For missing values concerning the handicap and vocational training variables we included additional 
dummies. Their insignificant coefficients are not reported here.  
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Appendix 
Random effects piecewise exponential model 

 

Assumption: Proportional Hazard Rate Model with two competing risks and bivariate normally 

distributed unobserved heterogeneity: 
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With the assumption of interval constant covariates xq it follows: 
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Assuming interval constant baseline transition rates λoqk the transition probability for a destination state 

r=1, 2 corresponds to:  
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This leads to a likelihood function which is not separable into destination-specific 

components because we do not assume that transitions can only occur at the interval 

boundaries (see Roed and Nordberg 2003 or Jenkins 2004 for similar approaches). 

Therefore we can not estimate destination specific models separately, even in a model 

without unobserved heterogeneity.  

The Likelihood contribution of a single observation can be written as: 
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The corresponding overall likelihood function is: 
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Table A1:  Wage equations for West Germany 
 Women Men 

 Coefficient  Robust 
std. error Coefficient  Robust  

std. error 
Selection      

Education in years 0.042 0.003 -0.003 0.003 

Age 0.195 0.004 0.199 0.004 

Age squared -0.003 0.000 -0.003 0.000 

Foreigner -0.040 0.018 -0.060 0.019 

children under 6 -0.629 0.015 -0.002 0.014 

partner living in household -0.311 0.017 0.262 0.018 

Schleswig-Holstein -0.001 0.050 -0.032 0.051 

Hamburg 0.121 0.062 0.158 0.066 

Niedersachsen -0.089 0.040 -0.095 0.041 

Bremen -0.295 0.079 0.112 0.073 

Nordrhein-Westfalen -0.141 0.037 -0.089 0.040 

Hessen 0.040 0.041 0.047 0.042 

Rheinland-Pfalz / Saarland -0.110 0.042 -0.045 0.044 

Baden-Württemberg  0.004 0.038 0.057 0.040 

Bayern -0.007 0.038 0.019 0.040 

1992 0.039 0.029 -0.021 0.032 

1993 0.023 0.029 0.005 0.032 

1994 0.024 0.029 -0.019 0.031 

1995 -0.000 0.029 0.004 0.032 

1996 0.014 0.027 -0.013 0.030 

1997 -0.032 0.028 -0.055 0.030 

1998 -0.008 0.028 -0.056 0.030 

1999 0.028 0.027 -0.015 0.030 

Constant -3.421 0.079 -3.176 0.087 

Wage equation     

Education in years 0.069 0.002 0.064 0.001 

Age 0.045 0.003 0.036 0.003 

Age squared -0.001 0.000 -0.000 0.000 

Absence from the labor market -0.048 0.009 -0.076 0.015 

Absence from the labor market squared -0.001 0.003 -0.001 0.007 

firm-specific human Capital   0.018 0.001 0.010 0.001 

firm-specific human Capital   squared -0.000 0.000 -0.000 0.000 

Foreigner -0.065 0.009 -0.040 0.007 

Schleswig-Holstein -0.057 0.021 -0.021 0.018 

Hamburg 0.023 0.022 0.060 0.022 

Niedersachsen -0.083 0.018 0.014 0.015 

Bremen -0.081 0.030 -0.018 0.028 
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Nordrhein-Westfalen -0.046 0.016 0.022 0.014 

Hessen 0.000 0.018 0.021 0.016 

Rheinland-Pfalz / Saarland -0.044 0.018 -0.002 0.015 

Baden-Württemberg  0.000 0.016 0.057 0.015 

Bayern -0.006 0.016 0.026 0.014 

1992 0.060 0.014 0.064 0.010 

1993 0.110 0.015 0.111 0.010 

1994 0.125 0.014 0.125 0.010 

1995 0.169 0.015 0.161 0.011 

1996 0.190 0.013 0.187 0.010 

1997 0.190 0.013 0.201 0.010 

1998 0.208 0.014 0.216 0.010 

1999 0.190 0.013 0.210 0.010 

Constant 1.156 0.062 1.552 0.075 

λ  -0.013 0.015 -0.123 0.024 

Sample Size 30212 29120 

Censored Observations 16715 11004 

Log Pseudo-Likelihood -23214.94 -21328.96 
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Table A2:  Wage equations East Germany 
 Women Men 

 Coefficient  Robust 
std. error Coefficient  Robust  

std. error 
Selection      

Education in years 0.062 0.005 0.013 0.005 

Age 0.245 0.005 0.206 0.006 

Age squared -0.003 0.000 -0.003 0.000 

Foreigner -0.090 0.064 -0.415 0.086 

children under 6 0.500 0.020 -0.012 0.022 

partner living in household 0.068 0.023 0.170 0.028 

Sachsen -0.150 0.037 0.050 0.043 

Sachsen-Anhalt -0.153 0.040 0.072 0.045 

Thüringen -0.171 0.040 0.067 0.046 

Mecklenburg-Vorpommern -0.258 0.043 -0.052 0.049 

Brandenburg -0.236 0.040 -0.082 0.046 

1992 -0.169 0.035 -0.143 0.041 

1993 -0.248 0.036 -0.267 0.042 

1994 -0.263 0.038 -0.220 0.042 

1995 -0.245 0.038 -0.174 0.042 

1996 -0.257 0.037 -0.246 0.043 

1997 -0.282 0.038 -0.289 0.043 

1998 -0.308 0.038 -0.331 0.044 

1999 -0.274 0.038 -0.252 0.044 

Constant -4.259 0.115 -3.300 0.126 

Wage equation     

Education in years 0.078 0.002 0.059 0.001 

Age 0.061 0.008 0.013 0.003 

Age squared -0.001 0.000 -0.000 0.000 

Absence from the labor market -0.082 0.016 -0.155 0.019 

Absence from the labor market squared 0.001 0.005 0.008 0.010 

firm-specific human Capital   0.016 0.002 0.000 0.001 

firm-specific human Capital   squared -0.000 0.000 0.000 0.000 

Foreigner -0.076 0.025 0.039 0.037 

Sachsen -0.206 0.017 -0.195 0.016 

Sachsen-Anhalt -0.171 0.017 -0.164 0.017 

Thüringen -0.200 0.018 -0.199 0.017 

Mecklenburg-Vorpommern -0.127 0.020 -0.132 0.018 

Brandenburg -0.157 0.019 -0.141 0.017 
1992 0.303 0.015 0.241 0.014 
1993 0.518 0.016 0.437 0.015 

1994 0.628 0.016 0.562 0.014 
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1995 0.704 0.017 0.635 0.015 
1996 0.736 0.016 0.675 0.015 
1997 0.762 0.016 0.711 0.016 

1998 0.775 0.017 0.726 0.016 

1999 0.777 0.016 0.713 0.016 

Constant -0.050 0.178 1.428 0.070 

λ  0.190 0.047 -0.019 0.012 

Sample Size 13851 13049 

Censored Observations 6562 5335 

Log Pseudo-Likelihood -10316.27 -9731.48 
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Table A3: Discrete-time proportional hazard rate models 
 Piecewise exponential model Random effects piecewise exponential model 

 Transitions to 
Employment Alternative Transitions Transitions to 

Employment Alternative Transitions

Variable Coefficient  t-value Coef. t-value Coefficient  t-value Coef. t-value 
2 years -0.41 * -1.91 -0.56 ** -1.91 -0.36  -1.36 -0.35  -1.05 

3 years -0.35  -1.07  -0.63 * -1.07 -0.27  -0.68 -0.31  -0.61 

4 years -0.84  -1.63  -0.72  -1.63 -0.75  -1.28 -0.34  -0.51 

5 and more years -1.36 * -1.88  -0.92  -1.88 -1.25  -1.56 -0.49  -0.61 

Year of observation          
1992 -0.40  -0.75 0.21   0.38  -0.42  -0.77   0.17   0.30  

1993 -0.10  -0.21 0.26   0.49  -0.10  -0.19   0.21   0.37  
1994  0.06   0.13 0.37   0.72  0.07   0.14   0.38   0.67  
1995 -0.27  -0.56 0.06   0.12  -0.26  -0.53   0.07   0.12  
1996 -0.44  -0.86 0.34   0.66  -0.43  -0.83   0.34   0.59  
1997 -0.18  -0.35 0.20   0.37  -0.18  -0.35   0.14   0.24  
1998  0.19   0.38 0.19   0.37  0.20   0.40  0.19   0.33  
1999 -1.16 ** -2.14 -0.84 -1.49  -1.17 ** -2.11  -0.90  -1.47  

Local unemployment rate -0.05  -1.51 -0.05  -1.26  -0.05  -1.46  -0.04  -1.06  
At least one adult household member 
with vocational training  

 0.20   1.08 -0.19  -1.07  0.20   1.02  -0.19  -0.94  

At least one adult household member 
with school graduation  

 0.17   0.46 0.23   0.74  0.18   0.48   0.28   0.78  

No partner household (female)  -0.69 *** -3.86 0.17   0.96  -0.72 *** -3.55   0.21   1.02  
No partner household (male)  -0.66 * -1.93 0.15   0.50  -0.69 * -1.88   0.19   0.52  
Adult household member aged > 50 -0.83 *** -2.88 -0.42  -1.62  -0.85 *** -2.83  -0.50  -1.60  
December dummy  2.32 *** 16.09 3.03 *** 19.34  2.34 *** 15.37   3.10 *** 15.92  
January dummy -1.44 ** -2.01 -0.55  -0.92  -1.44 ** -2.01 -0.51  -0.85  
East Germany   0.75 **  2.26 0.76 **  2.12  0.77 **  2.23   0.82 **  2.02  
Children aged 6 and younger  -0.24  -1.43 -0.15  -0.82  -0.25  -1.42  -0.16  -0.79  
Children aged between 6 and 18   0.47 **  2.58 0.11   0.56  0.48 **  2.52   0.10   0.46  
Non German adult household member -0.25  -1.35 0.18   1.00  -0.26  -1.33   0.28   1.15  
Handicapped adult household member  -0.17  -0.64 -0.01  -0.04  -0.19  -0.66  -0.03  -0.10  
Income Ratio  0.45 * 1.95 0.40* 1.76 0.45 * 1.91 0.45  1.65 

Constant -3.79 *** -5.59 -4.91*** -7.03 -3.84***  -5.28*** -5.69 

Ln(σ2 )      -1.08  -5.40 -0.28 0.69 

COV(η1, η2)   -0.001 

Log Likelihood -1416.31 -1415.93 

579 spells, 7752 months, *  significant at the 10 percent level, ** at the 5 percent level, *** at the 1 percent 
level. For missing values concerning the handicap and vocational training variables we included additional 
dummies. Their insignificant coefficients are not reported here.  
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Figure A1: Histogram: Ratio between potential net income and the amount of social assistance 
(n=8373) 

0
.5

1
1.

5
D

en
si

ty

0 1 2 3 4
ratio

 

Figure A2: Histogram: Ratio between potential net income and the amount of social assistance, first 
month of welfare spell, single households (n=277) 
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Figure A3: Histogram: Ratio between potential net income and the amount of social assistance, first 
month of welfare spell, partner households (n=302) 
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Figure A4: Hazard rates of two households with income ratio 0.5 and 2 

0

0,005

0,01

0,015

0,02

0,025

0,03

0,035

0,04

0 10 20 30 40 50 60
Months

H
az

ar
dr

at
e

Income Ratio: 0.5
95% Conf. Interval

95% Conf. Interval
Income Ratio: 2

95% Conf. Interval

95% Conf. Interval

 
The Hazard rates are calculated for average households, differing only in their income ratios.  


