Omitted appendices of The Singularity of the Information Matrix of the Mixed

Proportional Hazard Model

Appendix A Existence of the score if E(V) = oo.

We have
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Because z2e™57 < ;%6_2 the numerator is bounded by %e‘z. Because the distribution of

eV is not degenerate in 0, there are 0 < v; < ve with Pr(v; < eV < vg) > 0. Hence the

denominator is greater than min{vle_svl,vge_sm} Pr(v; < eV < vg) > 0. Hence
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Appendix B The information matrix for translated Weibull baseline hazard.

The score is evaluated at o« = «g so that
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To see that the distribution of the efficient score is nonsingular, consider the special case

U =0so that E [eU|S] = 1. Then a necessary condition for singularity is that
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is constant in S for all « in the support of X, and this is true if and only if € = 0.

Appendix C Proof of Proposition 2 if the number of parameters in the baseline hazard is
greater than 1.

If a is a vector and o € B(ayp), (25) becomes

(30) C(a),aln(;\((lt,a) _c(a),alngo(ét,a) ~ f(a)

for some vector ¢(a)) and a function, f(a). Consider the case that a has two parameters.

Then from (30)
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Integrating With respect to a and and t yields the representation A(t, o) = h(t,a)®) with

fo‘l co(v,a9) (Bln A(s,y,29) _alnA(s,'y,aQ)) d’y
ajg c1(¥,22) dag dag ds

d(a) = efam c1(7 az) 7 and In h(t, o) /Z) P e2)
so that Proposition 2 still holds with an obvious modification.
Appendix D

Addendum: Duration dependence near 0 in empirical research
Structural /empirical papers not MPH

In some papers only a graph of the baseline hazard is provided, and no estimates (with

standard errors).

1. Van den Berg, ReStud (1990). Unemployment durations. Hazard is 0(t,a) = AF(¢(t))
with ¢(t) the time-varying reservation wage. In his application ¢(t) is bounded and
the arrival rate and wage offer distribution are time constant. Hence the hazard near

0 is bounded from 0 and co.
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2. Blau and Robins, J. of Public Economics (1986). Unemployment durations (days).
Piecewise constant baseline hazard (exponential specification) no unobserved hetero-
geneity. Estimates of offer arrival rate (Tables 2-3) and re-employment hazard (Table

4). Baseline hazard in first 10 weeks not different.

3. Yoon, Economics Letters (1985). Derives closed form solution for hazard in non-

stationary job search. This hazard satisfies the condition A2%*.
Reduced form studies (not Weibull)

1. Arulampalam and Stewart, Econ Journal (1995). Unemployment durations. Meyer
type grouped duration model with piecewise constant baseline hazard (weeks), no un-
observed heterogeneity. Baseline hazard is in Figure 1, p.327. Greater than 0 and finite

near 0.

2. Bonnal, Fougere, Serandon, ReStud (1997). Transitions between various states. Piece-
wise constant baseline hazard and unobserved heterogeneity. Intercept in Table 4.

p.702 is baseline hazard near (. Estimates consistent with A2*

3. Dolton and Van der Klaauw, Econ Journal (1995). Time to leaving the teaching pro-
fession. Meyer type estimation with unobserved heterogeneity. Baseline hazard near 0

is 0 in graph. See Fig 2 and 3, p. 439-440. A2* may be problematic.

4. Meyer, Ectra (1990). Unemployment durations (weeks). Grouped duration model with
unobserved heterogeneity. Hazard in first week reported in Table VII, p. 774. Signifi-

cantly different from (. Inverse also (use delta method).

5. Goniil and Srinivasan, JASA (1993). Times between brand switches (two-state model)

in weeks. Piecewise constant hazard with unobserved heterogeneity. Estimates with-

19



10.

out (Table 2) and with (Table 4) unobserved heterogeneity. Consider estimate in first
month. A2* OK.

. Blank, J. of Public Economics (1989). Welfare spells in months. Piecewise constant

baseline (exponential specification)hazard without unobserved heterogeneity. See Fig-

ure 4 for graph. A2* OK.

Ham and Rea, JOLE (1987). Unemployment durations (weeks). Discrete hazard (logit
specification), not MPH. Bathtub shape probabilities of leaving unemployment. Em-

pirical hazard in Table 1. Figures 1-4 give re-employment probability that is well below
1.

. Kennan, JOEC (1985). Strike durations in days. Discrete hazard (logit specification).

Probabilities reported in figures 1-6. Probability of settlement is not 0 on first day and

this probability is not near 1 (and not the largest).

. Flinn and Heckman, Adv. in Ectrics (1982). Two-state model with employment and

non-employment. Spells in days? Baseline hazard is two-component Box-Cox with the

N's fixed at 1 and 2. Baseline hazard satisfies A2*.

Follain, Ondrich, and Sinha, Journal of Urban Economics (1997). Time to repayment
of mortgage in quarters. Meyer type grouped duration data with unobserved hetero-
geneity. Hazard in first quarter much smaller than in later quarters. Figure 1 suggests

that hazard starts at 0. A2* may be problematic.
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