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[ This note by Daniel P. Carpenter]

This notes lists sone statistical estimtes on which the analysis
and discussion in the Health Affairs article was based.

Al nodels were estimated in STATA 8.0. As a check, | am
currently devel opi ng several estimators for this problem (and
related ones) in R These include nodels in which NDA

subm ssi ons are endogenous to regulatory action, and nodels in
whi ch there are conpeting risks. Check back in a few nonths and
"1l try to post those runs on the website by then

Met hodol ogi cal Points: Robustness to Alternative Distributiona
Assunptions and Inclusion of Firm and D sease- |ndicator
Vari abl es

| begin with “full-sanple” nodels which include (1) fixed effects
for the firmsubmtting the NDA and (2) shared frailties
(essentially a form of “randomeffects” in duration nodels) for
the primary indication of the NDA.' This essentially controls
for all disease-level and firmlevel factors associated with
approval tinmes. | present these under eight different

di stributional assunptions.

Wei bull, gamma frailty

Wi bull, inverse Gaussian frailty
Lognormal , gamma frailty
Lognormal , inverse Gaussian frailty

Gamma, gamma frailty

Log-logistic, gamma frailty

CGonpertz, gamma frailty

Cox nmodel with firmfixed-effects only

Confoundi ng Influences. It is worth repeating what we
acknow edge explicitly in the article: that our analysis is
observational, not experinmental. Put differently, the effect of

staff cannot be experinentally differentiated from other changes
occurring at the sane time. Wile no model can fully account for

1| generate fixed effects for firms and shared frailties (akin to
random effects) for primary indications because this is the easiest way
to facilitate estimation of the maxi mum |ikelihood nodel s here that
allows for convergence w thout non-concavity in the iterations of the

i keli hood maxi m zati on.



these effects, all of our nodels do include a “tine trend,” in
the formof the year of subm ssion of the NVE, which at | east
rul es out those nechanisns that increased/ decreased linearly with
time (we can also include quadratic and cubic functions of tine,
nei t her of which change the results here appreciably). In
addition, in other nodels (not reported here but which we can
send you i f necessary) we have controlled for changes in
presidential admnistration, congressional commttee oversight,
and other political variables that may capture some of the
politically influenced changes in FDA procedure that were
occurring during the period in which our sanpl e was generat ed.

| then report estimates froma nunber of nodels in which a nunber
of observed covariates are added to estimation. These include
bot h epi dem ol ogi cal and firm | evel covari ates.

Qutliers/Influential Cbservations. Finally |I do one check on

i nfluential observations in one of the sinplest nodels, nanely
excluding the top percentile of observations (which in a duration
nodel context are subject to being outliers) and re-estimating
the |ikelihood equation. The |last two pages of the notes show
that this sanple exclusion nakes little difference to the
results. Cbviously other tests could be run here, but for a
first glance this shows that influential positive outliers are
not an issue.

Conmpeting R sks. | have not presented conpeting risks nodels here

but | can pass along estimations that show that a conpeting risks
framewor k does not change the substantive findings.

Format of Presentation. In what follows | will present a nunber
of nodel runs by printing the relevant output from STATA8. |
have in nost cases suppressed the printing of |og-Iikelihood
val ues at successive iterations of maxi mumlikeli hood
convergence, as well as coefficient values for firmlevel fixed
effects and primary-indication-level random effects (conbined,
there are nearly 250 of these in the nodels with the |argest
sanpl es).

One final note on presentation. | have marked marginal effects
estimates for the CDER staff variable (STAFCDER) in aqua bl ue.
Not es about the interpretation of coefficients and
effects/elasticities appear in yellow



Wi bul | nodel, Ganmma Frailty, Conplete Battery of Fixed Effects
for Firmse and Shared Frailties for Primary Indications, and
control for Tinme Trend.

NOTI CE THAT THE CCEFFI Cl ENTS ARE | N HAZARD FORM SO PCSI Tl VE CCEFFI Cl ENT MEANS | NCREASE
I'N APPROVAL PRCBABI LI TY AND REDUCTI ON | N APPROVAL TI MVE

streg stafcder subyear fnx*, dist(weibull) frailty(gamma) shared(di scode)
not e: fmkAkzoNobel dropped due to collinearity
note: fnxBiogen dropped due to collinearity
note: fnxPierreFabre dropped due to collinearity

Wi bul |l regression --

|l og-rel ative hazard form Nunber of obs = 843
Gamma shared frailty Nurmber of groups = 180

G oup variable: discode
No. of subjects = 843 Cbs per group: mn = 1
No. of failures = 523 avg = 4.683333
Tine at risk = 36292.47129 max = 85
LR chi 2(56) = 423.94
Log likelihood = -841.47418 Prob > chi 2 = 0. 0000
_t | Haz. Ratio Std. Err. z P>| z| [95% Conf. Interval]
_____________ o o o e e o o e e e e e e e e o e e e e e e e e e e e e e e e e e e e e e e e e e e mm e ccmmmdmmeaeaa-
st af cder | 1.002479 .0005501 4.51 0.000 1. 001402 1. 003558
subyear | 1.020743 . 0234056 0.90 0.371 . 975884 1. 067663
_____________ o e e e e e e e e e e e e e e e e e e e e e e e mm e e mm e e mme e e e me e mmmmmmmm =
I1n_p | . 4515741 . 0302051 14.95 0.000 . 3923732 . 5107751
/ln_the | -.8854326 . 22576 -3.92 0.000 -1.327914 - . 4429512
_____________ e e e e e e e e e e e e e e e e e e e e e mm e e e e e e e e e e e e e mm e mm o mm o m ==
p | 1.570783  .0474457 1. 48049 1. 666583
1/p | . 6366252 . 0192294 . 6000303 . 675452
theta | . 4125357 . 093134 . 2650295 . 6421385
Li kel i hood-ratio test of theta=0: chibar2(01) = 71.56 Prob>=chi bar2 = 0. 000

NOTI CE THAT MARG NAL EFFECTS AND ELASTI Cl TI ES FOR WEI BULL MODEL ARE REPORTED | N TERVS OF
PREDI CTED MEDI AN APPROVAL TI ME, SO A NEGATI VE CCEFFI Cl ENT MEANS A REDUCTI ON | N REVI EW
TI ME.

nfx compute, dydx

Margi nal effects after weibul |l het

y = predicted nedian _t (predict)
= 26.165997
variabl e | dy/ dx Std. Err z P>l z| [ 95% C. |. ] X
_________ e e e e e e e e e e e e memmmmmmemmmmmemmmemmmem-mmmemmemmmemmmemmmmemmmmm———————-
staf cder | -.0543998 .01161 -4.69 0.000 -.077149 -.031651 1299. 47
subyear | . 1976721 . 43943 0.45 0.653 -.663593 1.05894  1988.95
orderent | . 3253007 . 22441 1.45 0.147 -.114529 .76513 8.83312

nfx conpute, eyex

El asticities after weibull het
y = predicted nedian _t (predict)
= 26.165997

variabl e | ey/ ex Std. Err z P>z [ 95% C. |. ] X

_________ e e me e e e eeeeecacce-msmemcsmccmcssm-mmsmeecssmemmm-mesmcmm-mmscmm-mmmceam-m=-==a
stafcder | -2.701623 .51826 -5.21 0.000 -3.7174 -1.68585 1299.47
subyear | 15. 02563 33.529 0.45 0.654 -50.6892 80.7404  1988.95
orderent | . 109815 . 07024 1.56 0.118 -.027847 .247477  8.83312



Wi bul | nodel, Inverse Gaussian Frailty, Conplete Battery of
Fixed Effects for Firns and Shared Frailties for Prinmary
I ndi cations, and Control for Tinme Trend.

NOTI CE THAT THE CCEFFI Cl ENTS ARE | N HAZARD FORM SO PCSI Tl VE CCEFFI Cl ENT MEANS | NCREASE
I'N APPROVAL PRCBABI LI TY AND REDUCTI ON | N APPROVAL TI MVE

streg stafcder subyear fnx*, dist(weibull) frailty(invg) shared(discode)
note: fmnmxAkzoNobel dropped due to collinearity
note: fnxBi ogen dropped due to collinearity
note: fnxPierreFabre dropped due to collinearity

Wi bul | regression --

|l og-rel ative hazard form Nunber of obs = 843
I nver se- Gaussi an shared frailty Nunmber of groups = 180

G oup variable: discode
No. of subjects = 843 Chs per group: mn = 1
No. of failures = 523 avg = 4.683333
Time at risk = 36292.47129 max = 85
LR chi 2(56) = 435. 60
Log likelihood = -841.98304 Prob > chi 2 = 0. 0000
t | Haz. Ratio Std. Err z P>| z| [95% Conf. Interval]
_____________ o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e m e mm e ——m— -
st af cder | 1.002464 .0005545 4.45 0.000 1. 001378 1. 003552
subyear | 1.022313 .0235693 0.96 0.338 . 9771458 1. 069567
_____________ o e e e e e e e e e e e e e e e e e e e e e e e e mmm e e e e e e e e m e mmmmmmm— ==
/ln_p | . 453745 . 0302342 15.01 0.000 . 394487 . 5130029
/In_the | -.4148135 .3140935 -1.32 0.187 -1.030426 . 2007985
_____________ o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e m e mm e ——m— -
p | 1.574196 . 0475946 1. 483623 1. 670299
1/p | . 6352447 . 0192061 . 5986951 . 6740257
theta | . 6604634 .2074473 . 3568551 1.222378
Li kel i hood-ratio test of theta=0: chibar2(01) = 70. 54 Prob>=chi bar2 = 0. 000

NOTI CE THAT MARG NAL EFFECTS AND ELASTI Cl TI ES FOR WEI BULL MODEL ARE REPORTED | N TERVS OF
PREDI CTED MEDI AN APPROVAL TI ME, SO A NEGATI VE COEFFI Cl ENT MEANS A REDUCTI ON | N REVI EW
TI ME.

nfx conpute, dydx

Mar gi nal effects after weibull het

y = predicted nmedian _t (predict)
= 25.056163
vari able | dy/ dx Std. Err. z P>z [ 95% C. |. ] X
_________ o o m e h m h m e e o o e m o e e e e e e e e m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e mmemmmmeaa
stafcder | -.0595963 .01145 -5.21 0.000 -.082036 -.037157 1296. 46
subyear | . 4540731 . 41845 1.09 0.278 -.366078 1.27422 1988. 93

nfx conmpute, eyex

El asticities after weibull het

y = predicted nedian _t (predict)
= 25.056163
vari abl e | ey/ ex Std. Err. z P>z [ 95% C. |. ] X
_________ e e e e e e e e e e e e e e e e e mm e e e e e e mm e e e e e e e e m e mm o mm -
stafcder | -3.083643 .52139 -5.91 0.000 -4.10554 -2.06174 1296.46
subyear | 36. 04379 33. 107 1.09 0.276 -28.8444 100.932 1988.93



Lognormal Mdel, Gamma Frailty, Conplete Battery of Fixed Effects
for Firms and Shared Frailties for Primary Indication, with
control for tine trend

NOTI CE THAT COEFFI Cl ENTS, MARG NAL EFFECTS AND ELASTI CI TI ES FOR LOGNCRVAL MODEL ARE
REPCRTED | N TERVS CF PREDI CTED MEDI AN APPROVAL TI ME, SO A NEGATI VE COEFFI CI ENT MEANS A
REDUCTI ON | N REVI EW TI ME.

streg stafcder subyear fnx*, dist(logn) frailty(gamm) shared(di scode)
note: fnmxAkzoNobel dropped due to collinearity
note: fnxBiogen dropped due to collinearity
note: fnxPierreFabre dropped due to collinearity

Log-normal regression --

accel erated failure-tine form Nurmber of obs = 843
Gamma shared frailty Nunber of groups = 180
G oup variabl e: discode
No. of subjects = 843 Cbs per group: nin = 1
No. of failures = 523 avg = 4.683333
Time at risk = 36292.47129 max = 85
LR chi 2(56) = 263. 48
Log likelihood = -832.55965 Prob > chi 2 = 0. 0000
_t] Coef . Std. Err. z P>| z| [95% Conf. Interval]
_____________ o e e e e e e e e e e e e e e e e e mm e mm e mmmmmmmmmmmmmmmmmmmmmmmmmm - =
stafcder | -.0013065 .0003594 -3.64 0.000 -.0020109 -.0006021
subyear | -.0109988 .0150533 -0.73 0.465 -. 0405028 . 0185051
_cons | 27.21312  29.51312 0.92 0.356 - 30. 63154 85. 05778
_____________ o e e e e e e e e e e e e e e e e e e e e e e mmmmmmmmem e mmmmmmmmmmmm - - =
/ln_sig| -.3177416 . 0447072 -7.11 0. 000 -. 4053662 -.2301171
/ln_the | -1.061313 . 222591 -4.77 0.000 -1.497584 - .6250432
_____________ e eeeeeceeeceac-saces-csmcss--csmmc-smsmeasm--smmec-sm-m-smc-smmeam-n==a
sigma | . 7277908 . 0325375 . 6667326 . 7944406
theta | . 3460011 .0770167 . 22367 . 5352383
Li kel i hood-ratio test of theta=0: chibar2(01) = 82.56 Prob>=chi bar2 = 0.000
nfx compute, dydx
Mar gi nal effects after |nornal het
y = predicted nedian _t (predict)
= 22.181383
variabl e | dy/ dx Std. Err z P>l z| [ 95% C. |. ] X
_________ e e e eem e mecemeemememmemeeemmemeemmemmemmmeeeemmemmem e __————————————
stafcder | -.0241754 .00833 -2.90 0.004 -.040493 -.007858 1296. 46
subyear | -.375134 .3427 -1.09 0.274 -1.04682 .296553 1988.93
nfx conpute, eyex
El asticities after |normal het
y = predicted nedian _t (predict)
= 22.181383
vari abl e | ey/ ex Std. Err z P> z|] [ 95% C. |. ] X
_________ T
stafcder | -1.413011 . 47245 -2.99 0.003 -2.33899 -.487027 1296. 46

subyear | -33.63698 30.654 -1.10 0.273 -93.7186 26.4446 1988. 93



LogNormal Mbodel, Inverse Gaussian frailty, full battery of fixed
effects for firns and Shared Frailties for diseases, with control
for time trend.

NOTI CE THAT COEFFI Cl ENTS, MARG NAL EFFECTS AND ELASTI CI TI ES FOR LOGNCRVAL MODEL ARE
REPCRTED | N TERMS OF PREDI CTED MEDI AN APPROVAL Tl ME, SO A NEGATI VE COEFFI Cl ENT MEANS A
REDUCTI ON | N REVI EW TI ME.

streg stafcder subyear fnx*, dist(logn) frailty(invg) shared(discode)
not e: fmkAkzoNobel dropped due to collinearity
note: fnxBiogen dropped due to collinearity
note: fmxPierreFabre dropped due to collinearity

Log-normal regression --

accelerated failure-tine form Nurmber of obs = 843
I nverse-CGaussi an shared frailty Nurmber of groups = 180
G oup variable: discode
No. of subjects = 843 Cbs per group: mn = 1
No. of failures = 523 avg = 4.683333
Tine at risk = 36292.47129 max = 85
LR chi 2(56) = 265. 81
Log likelihood = -833.69242 Prob > chi2 = 0. 0000
t Coef . Std. Err. z P>| z| [95% Conf. Interval]
_____________ e e e e e e e e e e e e e e e e e e e e e mm e e e e e e e e e e e e e mm e mm o mm o m ==
stafcder | -.0013295 .0003609 -3.68 0.000 -. 002037 -.0006221
subyear | -.01015 .0151241 -0.67 0.502 -. 0397927 . 0194927
_cons | 25.56375  29.65355 0.86 0.389 -32.55614 83. 68365
_____________ e e e e e e e e e e e e e e e e e e e e e mm e e e e e e e e e e e e e mm e mm o mm o m ==
/1n_sig | -.319232 . 04715 -6.77 0.000 -.4116443 - .2268196
/ln_the | -.7299569 .2840916 -2.57 0.010 -1.286766  -.1731476
_____________ o e e e e e e e e e e e e e e e e e e e e e e e mm e e mm e e mme e e e me e mmmmmmmm =
sigma | . 726707 .0342643 . 6625599 . 7970646
theta | . 4819298 . 1369122 . 2761624 . 8410135
Li kel i hood-rati o test of theta=0: chibar2(01) = 80. 29 Prob>=chi bar2 = 0. 000
nfx compute, dydx
Margi nal effects after | nornal het
y = predicted nmedian _t (predict)
= 21.931525
variabl e | dy/ dx Std. Err. z P> z| [ 95% C. |. ] X
_________ e e e e e e e e e e e e mmemmmmmmmmmmemmmmemmmmmmmmmmmmemmmmmmmmmmm———————-
st af cder | -. 025024 .00833 -3.00 0.003 -.041358 -.00869 1296.46
subyear | -.3357476 .34125 -0.98 0.325 -1.00459 .333092 1988.93
nfx conpute, eyex
El asticities after |normal het
y = predicted nedian _t (predict)
= 21.931525
variabl e | ey/ ex Std. Err. z P>l z| [ 95%C. I. ] X
_________ e e e e e e e e e e e e e e mmmmmmemmm-mmmmmmmmmmmmmmmmmmmemmmmmmmmmmmmm———————-
stafcder | -1.479271 .47629 -3.11 0.002 -2.41279 -.54575 1296. 46
subyear | - 30.44832 30.839 -0.99 0.323 -90.8915 29.9948 1988.93



Conpertz Model, Ganmma Frailty, Conplete Battery of Fixed Effects
for Firnmse and Random Effects for Primary Indication, with control
for tinme trend

NOTI CE THAT THE COEFFI G ENTS ARE | N HAZARD FORM SO PCsI Tl VE CCEFFI Gl ENT MEANS | NCREASE
I N APPROVAL PROBABI LI TY AND REDUCTI ON | N APPROVAL TI ME.

streg stafcder subyear fnx*, dist(gonp) frailty(gamm) shared(di scode)
note: fnmxAkzoNobel dropped due to collinearity

note: fmxBi ogen dropped due to collinearity
note: fnxPierreFabre dropped due to collinearity

Gonpertz regression --

log relative-hazard form Nunber of obs = 843
Gamma shared frailty Nurmber of groups = 180

G oup variable: discode
No. of subjects = 843 Chs per group: mn = 1
No. of failures = 523 avg = 4.683333
Time at risk = 36292.47129 max = 85
LR chi 2(56) = 268. 72
Log likelihood = -901.48772 Prob > chi 2 = 0. 0000
_t | Haz. Ratio Std. Err. z P>| z| [95% Conf. Interval]
_____________ o e e me e e eecceecsacmmeeaccmmcem-cmm-mmme-cmmccs--smmme--cmm-mem--=====
st af cder | 1.001511 .0004972 3.04 0.002 1. 000537 1. 002486
subyear | 1.012941 . 0209024 0.62 0.533 . 9727904 1. 054749
_____________ o e e e e e e e e e e e e e e e e e mm e mm e mmmmmmmmmmmmmmmmmmmmmmmmmm - =
gamma | -.0012275 . 0014345 -0.86 0.392 -. 0040389 . 001584
/In_the | -2.055647 .3704618 -5.55 0.000 -2.781739  -1.329555
_____________ o e e me e e eecceecsacmmeeaccmmcem-cmm-mmme-cmmccs--smmme--cmm-mem--=====
theta | . 12801 0474228 . 0619307 . 2645949
Li kel i hood-ratio test of theta=0: chibar2(01) = 18. 27 Prob>=chi bar2 = 0. 000

NCTI CE THAT MARG NAL EFFECTS AND ELASTI Cl TI ES FOR GOWPERTZ MODEL ARE REPORTED | N TERVB OF
PREDI CTED MEDI AN APPROVAL Tl ME, SO A NEGATI VE CCEFFI Cl ENT MEANS A REDUCTI ON | N REVI EW
TI ME.

nfx conpute, dydx

Mar gi nal effects after gonpertzhet

y = predicted nedian _t (predict)
= 24.236698
variable | dy/ dx Std. Err. z P>z [ 95% C. | . ] X
_________ e e e e e e e e e e e e e e e e e mm e e e e e e mm e e e e e e e e m e mm o mm -
stafcder | -.0485965 .01348 -3.60 0. 000 -.07502 -.022173 1296. 46
subyear | . 2385155 . 52045 0.46 0.647 -.781554 1.25859  1988.93

nfx conpute, eyex

El asticities after gonpertzhet

y = predicted nedian _t (predict)
= 24.236698
variabl e | ey/ ex Std. Err. z P> z| [ 95%C. | . ] X
_________ e e e e e e e e e e e e memmmmmmemmmmmemmmemmmem-mmmemmemmmemmmemmmmemmmmm———————-
stafcder | -2.599508 .66368 -3.92 0.000 -3.9003 -1.29871 1296.46

subyear | 19. 57323 42. 657 0.46 0.646 -64.0338 103.18 1988.93



Gamma nodel , with control
nmodel

not grouped here.)

Gamma frailty,

for tine trend.
does not support shared frailties in STATAS,

(Gamma
so frailty is

NOTI CE THAT COEFFI Cl ENTS, MARG NAL EFFECTS AND ELASTI Cl TI ES FOR LOGNCRVAL MODEL ARE

REPORTED | N TERVS OF PREDI CTED MEDI AN APPROVAL TI ME, SO A NEGATI VE
REDUCTI ON | N REVI EW TI ME.

streg stafcder subyear, dist(gamm) frailty(gamma)

Gamma regression -- accelerated failure-time form
Gamma frailty

COEFFI CI ENT MEANS A

No. of subjects = 843 Nunber of obs = 843
No. of failures = 523
Tinme at risk = 36292.47129
LR chi 2(3) = 165. 00
Log likelihood = -940.22469 Prob > chi 2 = 0. 0000
_t Coef Std. Err z P>| z| [95% Conf. Interval]
_____________ o e e e e e e e e e e e e e e e e e mm e mm e mmmmmmmmmmmmmmmmmmmmmmmmmm - =
st af cder -.0010883 .0003272 -3.33 0.001 -.0017295 -.0004471
subyear -. 0266162 .0136876 -1.94 0.052 -. 0534435 . 0002111
_cons 57.4792  26.83101 2.14 0.032 4.891391 110. 067
/1n_sig -. 7833145 . 0886469 -8.84 0.000 -.9570591  -.6095698
/ kappa . 5874128 . 1080451 5.44  0.000 . 3756482 . 7991774
/1 n_the . 8615113 . 1492063 5.77 0.000 . 5690724 1.15395
sigma | . 4568891 . 0405018 . 3840206 . 5435846
theta | 2.366735 .3531317 1.766627 3.170693
Li kel i hood-ratio test of theta=0: chibar2(01) = 73. 01 Prob>=chi bar2 = 0. 000
nfx conpute, dydx
Mar gi nal effects after gammahet
y = predicted nedian _t (predict)
= 31.538965
variable | dy/ dx Std. Err. z P>z [ 95% C. |. ] X
_________ e e e e e e e e e e e e e e e e e mm e e e e e e mm e e e e e e e e m e mm o mm -
stafcder | -.0343231 .0105 -3.27 0.001 -.0549 -.013746  1296. 46
subyear | -.8394486 .43222 -1.94 0.052 -1.68658 .007679  1988.93
nfx conpute, eyex
El asticities after gammhet
y = predicted nedian _t (predict)
= 31.538965
variabl e | ey/ ex Std. Err. z P> z| [ 95%C. |. ] X
_________ e e e e e e e e e e e eemmemmemmmmemmmmmmmemmmmemmemmmmemmmmmmmemmmmm—————————-
stafcder | -1.410907 . 42414  -3.33 0.001 -2.24221 -.579607 1296. 46
subyear | -52.9378 27.224 -1.94 0.052 -106.295 .419777 1988.93



Log- Logi stic Mdel,
Random Ef fects for
Trend

Gamma Frailty,
Firns and D seases,

with Full Battery of Fixed and
with Control for Tine

NOTI CE THAT COEFFI Cl ENTS, MARG NAL EFFECTS AND ELASTI CI TI ES FOR LOGLOG STI C MODEL ARE
REPORTED | N TERVS OF PREDI CTED MEDI AN APPROVAL TI ME, SO A NEGATI VE CCEFFI Cl ENT MEANS A
REDUCTI ON | N REVI EW Tl ME.
streg stafcder subyear fnx*, dist(loglog) frailty(gamma) shared(di scode)
not e:

not e:
not e:

f mxAkzoNobel dropped due to collinearity
f mxBi ogen dropped due to collinearity
fnxPi erreFabre dropped due to collinearity

Log-logistic regression --

accel erated failure-tine form Nurmber of obs = 843
Gamma shared frailty Nunber of groups = 180

G oup variabl e: discode
No. of subjects = 843 Cbs per group: mn = 1
No. of failures = 523 avg = 4.683333
Time at risk = 36292.47129 max = 85
LR chi 2(56) = 251. 28
Log likelihood = -816.12435 Prob > chi 2 = 0. 0000
_t] Coef Std. Err z P>| z| [95% Conf. Interval]
_____________ o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e mm e mm e e e mmmmmm e mmmmmm =
st af cder | -.001028 .0003329 -3.09 0.002 -.0016805 -.0003754
subyear | -.0156374 . 0140761 -1.11 0. 267 -. 0432261 . 0119514
_cons | 35. 85387 27.60132 1.30 0.194 -18. 24372 89. 95146
_____________ o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e mm e mm e e e mmmmmm e mmmmmm =
/In_gam| -1.024648 .0569088 -18.01 0.000 -1.136187 -.9131087
/ln_the | -.7705357 . 1954608 -3.94 0. 000 -1.153632 -. 3874396
_____________ e e e e e e e e e e e e e e e e e e e e e mm e e e e e e e e e e e e e mm e mm o mm o m ==
gamma | . 3589228 . 0204259 . 3210408 . 4012748
theta | . 4627651 . 0904524 . 3154889 . 6787926

Li keli hood-ratio test of theta=0: chibar2(01) = 114.60 Prob>=chi bar2 = 0.000

nfx conpute, dydx
Margi nal effects after |l ogistichet
y = predicted nedian _t (predict)
= 20.063503
vari abl e | dy/ dx Std. Err. z P> z|] [ 95% C. |. ] X
_________ e
stafcder | -.0160747 .00644 -2.49 0.013 -.028704 -.003445 1296. 46
subyear | -. 507045 .27307 -1.86 0.063 -1.04224 .028155 1988.93
nfx conpute, eyex
El asticities after Ilogistichet
y = predicted median _t (predict)
= 20.063503
vari able | ey/ ex Std. Err. z P> z| [ 95%C. |. ] X
_________ e e me e eeeecceces-ssmeec-mccmesm-mmsmec-ecsmmecsm-mmmecm--mmemm-mmm-ea====a
stafcder | -1.038711 .41144  -2.52 0.012 -1.84511 -.232307 1296.46
subyear | -50.26422 26.882 -1.87 0.062 -102.953 2.4244 1988.93



Cox proportional

battery of firmfixed effects,

mar ket entry

hazards esti mates,

STAFCDER wi th full

time trend and order of

NOTI CE THAT CCEFFI Cl ENTS, MARG NAL EFFECTS AND ELASTI Cl TI ES ARE ALL PRESENTED
I N HAZARD FORM SO PGCSI Tl VE CCOEFFI Cl ENT MEANS | NCREASE | N APPROVAL PROBABI LI TY

AND REDUCTI ON | N APPROVAL TI ME.

Cox regression -- Breslow nethod for ties
No. of subjects = 843
No. of failures = 523

Tinme at risk 36292. 47129

Log Iikelihood - 2925. 5154

_t | Haz. Ratio Std. Err
_____________ +
st af cder | 1. 002054 . 000475
subyear | 1. 023069 . 0199427
FMX*  Suppr essed
nf x comput e, dydx
Mar gi nal effects after cox
y =relative hazard (predict)
= 24.079434
vari abl e | dy/ dx Std. Err
st af cder | . 059088 . 01866

nf x compute, eyex

El asticities after cox

y =relative hazard (predict)
= 24.079434
vari abl e | ey/ ex Std. Err.
st af cder | 3.181358 . 24023

Nurmber of obs = 843

LR chi 2(56) = 459. 42

Prob > chi 2 = 0. 0000

z P>| z| [95% Conf. I nterval]

4. 33 0. 000 1.001123 1. 002986

1.17 0. 242 . 9847192 1.062912
P> z| [ 95% C. | . ] X

0. 002 . 022522 .095654 1296. 46
P> z| [ 95% C. | . ] X

0. 000 2.71051 3.6522 1296. 46

THE COX MODEL | N STATA DOES NOT ALLOW FOR FRAI LTI ES/ HETEROGENEI TY



Lognormal results with controls for FDA Drug Priority Ratings

(firmfixed effects, shared frailties by primary indication, etc)

streg stafcder subyear
> ty(invg) shared(di scode)

ratlp ratla ratlb ratlc ratlaa fnx*, dist(logn) frai

Log-normal regression --
accel erated failure-tine form Nurmber of obs = 701
I nverse-Gaussi an shared frailty Nunber of groups = 179

G oup variable: discode
No. of subjects = 701 Cbs per group: nin = 1
No. of failures = 521 avg = 3.916201
Time at risk = 20041.97261 max = 59
LR chi 2(61) = 371. 48
Log likelihood = -582. 0334 Prob > chi 2 = 0. 0000
_t] Coef Std. Err z P>| z| [95% Conf. Interval]
_____________ o e e e e e e e e e e e e e e e e e e e e e e e e mmm e e e e e e e e m e mmmmmmm— ==
stafcder | -.0012245 .0002854 -4.29 0.000 -.0017838 -.0006651
subyear | -.0550233 .0118149 -4.66 0.000 -.0781802 -.0318665
ratlp | -.6396107 .0806674 -7.93 0.000 -.7977158 - . 4815056
ratla | - 1. 43886 . 1498952 -9.60 0.000 -1.73265 -1.145071
ratlb | -1.024453 .1346323 -7.61 0.000 -1.288328 -.7605787
ratlc | -.75293 .1265364 -5.95 0.000 -1.000937 -.5049232
ratlaa | -.4506145 . 3057475 -1.47 0. 141 - 1. 049869 . 1486397
_cons | 115. 0242  23.25714 4.95 0.000 69. 44105 160. 6074
_____________ o e e me e e eecceecsacmmeeaccmmcem-cmm-mmme-cmmccs--smmme--cmm-mem--=====
/lln_sig | -.4798497 . 0367459 -13.06 0.000 -.5518703 -. 407829
/In_the | -3.444204 1.996009 -1.73 0.084 - 7.356309 . 4679017
_____________ o e e e e e e e e e e e e e e e e e mm e mm e mmmmmmmmmmmmmmmmmmmmmmmmmm - =
signa | . 6188764 .0227412 . 5758717 . 6650926
theta | . 0319302 . 0637329 . 0006386 1.596641

Li kel i hood-ratio test of theta=0: chibar2(01) = 0.20 Prob>=chi bar2 = 0. 327

nfx compute, dydx
Mar gi nal effects after |nornal het
y = predicted nedian _t (predict)
= 23.840255
variabl e | dy/ dx Std. Err z P>l z| [ 95% C. |. ] X
_________ e e e eem e mecemeemememmemeeemmemeemmemmemmmeeeemmemmem e __————————————
stafcder | -.0258471 00691 -3.74 0.000 -.039396 -.012299 1324.53
subyear | -1.538905 29374 -5.24 0.000 -2.11462 -.96319 1989. 34
rat1lp*| -13.55721 1.3955 -9.71 0.000 -16.2923 -10.8221 .178317
ratla*| -19. 6209 1.34837 -14.55 0.000 -22.2637 -16.9781 . 051355
rat1b*| -18.37371 1.6838 -10.91 0.000 -21.6739 -15.0735 .128388
ratlc*| -16.44649 2.20485 -7.46 0.000 -20.7679 -12.1251 . 275321
rat laa*| -9.130688 4.2228 -2.16 0.031 -17.4072 -.854161 .015692



LogNor mal Model with PDUFA dummy variable (0 until 1992, 1
thereafter) and FDA Drug Priority Ratings. Full Battery of Firm
Fi xed Effects, Shared Frailties by Primary Indication, and Tine
Trend Contr ol

streg stafcder subyear pdufadumratlp ratla ratlb ratlc ratlaa fmx*, dist(log
> n) frailty(invg) shared(di scode)

note: fmxAkzoNobel dropped due to collinearity
note: fnxBi ogen dropped due to collinearity
note: fnxPierreFabre dropped due to collinearity

Log-normal regression --

accel erated failure-tine form Nurmber of obs = 701
I nverse-Gaussi an shared frailty Nunber of groups = 179

G oup variable: discode
No. of subjects = 701 Cbs per group: nin = 1
No. of failures = 521 avg = 3.916201
Time at risk = 20041.97261 max = 59
LR chi 2(62) = 372.84
Log likelihood = -581.35323 Prob > chi 2 = 0. 0000
_t] Coef . Std. Err. z P>| z| [95% Conf. Interval]
_____________ o e e e e e e e e e e e e e e e e e mm e mm e mmmmmmmmmmmmmmmmmmmmmmmmmm - =
staf cder | -.0009819 .0003532 -2.78 0.005 -.0016742 -.0002896
subyear | -.0544363 .0118071 -4.61 0.000 -.0775779  -.0312947
pduf adum | -.1528813 .1310265 -1.17 0.243 -. 4096885 . 1039259
ratlp | -.6434245 .0806409 -7.98 0.000 -.8014778  -.4853711
ratla | -1.435447 .1496885 -9.59 0.000 -1.728831  -1.142063
ratlb | -1.021378 .1338839 -7.63 0.000 -1.283786 -.7589707
ratlc | -.7471027 .1255952 -5.95 0.000 -.9932649  -.5009406
ratlaa | -.4602798 .3063838 -1.50 0.133 -1.060781 . 1402214
_cons | 113.5953  23. 25169 4.89 0.000 68. 02281 159. 1678
_____________ o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e mm e mm e e e mmmmmm e mmmmmm =
/ln_sig | -.4813204 .0368744 -13.05 0.000 -. 5535928 -. 409048
/In_the | -3.401976 1.933771 -1.76 0.079 -7.192098 . 3881465
_____________ o o m o o h o h o h e e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e mmmeeaeeeaao
sigma | . 6179669  .0227871 . 5748806 . 6642823
theta | . 0333074 . 0644089 . 0007525 1.474246

Li kel i hood-ratio test of theta=0: chibar2(01) = 0.21 Prob>=chi bar2 = 0.322



LogNormal Model with FirnBal es x STAFCDER interaction, plus fixed
effects and shared frailties.

IN THE FOLLOW NG

sal ereal _defl 1000 = SALES OF SUBM TTI NG FIRM I N SUBM SSI ON YEAR OF NMVE, DEFLATED AND
DIVIDED BY MLLIONS OF U.S 2000 DOLLARS

st af f 8f sal es_def 1000 = STAFCDER * sal ereal _defl 1000

. streg stafcder sal ereal _defl 1000 st af f 8f sal es_def 1000 fnx*, dist(logn) fral
> [ty(invg) shared(di scode)

note: fnmxAkzoNobel dropped due to collinearity
note: fnxBi ogen dropped due to collinearity

note: frxMallinckrodt dropped due to collinearity
note: fnxPierreFabre dropped due to collinearity

Log-normal regression --

accel erated failure-tine form Nurmber of obs = 447
I nverse-Gaussi an shared frailty Nunber of groups = 149

G oup variabl e: discode
No. of subjects = 447 Cbs per group: mn = 1
No. of failures = 363 avg = 3
Time at risk = 10784. 41645 max = 37
LR chi 2(56) = 161. 24
Log likelihood = -401. 0583 Prob > chi 2 = 0. 0000
_t] Coef . Std. Err. z P>| z| [95% Conf. Interval]
_____________ o e e e e e e e e e e e e e e e e e mm e mm e mmmmmmmmmmmmmmmmmmmmmmmmmm - =
st af cder | -.001575 .0002249 -7.00 0.000 -.0020157 -.0011342
sal erea~1000 | -.0452584 .0267673 -1.69 0.091 -.0977213 . 0072046
st af f 8f ~1000 | . 0000311 . 0000189 1.65 0.100 - 5.92e-06 . 0000682
_cons | 5.569758 .3462112 16.09 0.000 4.891196 6.248319
_____________ o e e me e e eecceecsacmmeeaccmmcem-cmm-mmme-cmmccs--smmme--cmm-mem--=====
/ln_sig| -.5103173 . 0482474 -10.58 0.000 -.6048805 -.4157541
/In_the | -1.902325 .5795843 -3.28 0.001 -3.03829 -.7663611
_____________ o e e e e e e e e e e e e e e e e e e e mm e e e mmmmmmmmemmmmmmmmmmmmmmmmm - ==
signa | . 6003051 .0289632 . 5461397 . 6598425
theta | . 1492212 . 0864863 . 0479168 . 464701

Li kel i hood-ratio test of theta=0: chibar2(01) = 5. 86 Prob>=chi bar2 = 0.008



LogNormal Mbdel with Epi dem ol ogi cal and Political Covari ates,
I nverse Gaussian Frailties (Shared by Primary Indication), Fixed
FirmEffects, plus tinme trend and other controls

streg stafcder subyear prevgenx lethal deathrtl hospOl hospdi sc hhosl eng acut
> edi z femdi z01 mandi z01 peddi zO1 or phdum natreg wpnoavg3 orderent fnx*, dist(
> ogn) frailty(invg) shared(di scode)

note: fnxAkzoNobel dropped due to collinearity
note: fnxBi ogen dropped due to collinearity
note: fmxGenzyne dropped due to collinearity
note: fmxMl an dropped due to collinearity

note: fmxNovoNordi sk dropped due to collinearity
note: fmxPierreFabre dropped due to collinearity
note: fnxSankyo dropped due to collinearity
note: fnxTEVA dropped due to collinearity

note: fmxUCB dropped due to collinearity

note: fnxZanbon dropped due to collinearity

Log-normal regression --

accel erated failure-tine form Nurmber of obs = 450
I nver se-Gaussi an shared frailty Nunber of groups = 87
G oup variable: discode
No. of subjects = 450 Chs per group: mn = 1
No. of failures = 296 avg = b5.172414
Tine at risk = 20829. 23837 max = 78
LR chi 2(63) = 214.08
Log likelihood = -465.50959 Prob > chi2 = 0. 0000
t] Coef . Std. Err. z P>| z| [95% Conf. Interval]
_____________ o o o o h e el e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e mmmmemmaa =
stafcder | -.0033316 .0005986 -5.57 0.000 -.0045049 -.0021583
subyear | . 0701404 .0272355 2.58 0.010 . 0167599 . 1235209
prevgenx | . 001934 . 0006239 3.10 0.002 . 000711 . 0031569
lethal | -.0385211 .1817948 -0.21 0.832 -.3948324 . 3177902
deathrtl | -.3779325 .1819253 -2.08 0.038 -.7344995 -.0213655
hosp01l | -.0262252 .2224424 -0.12  0.906 -.4622043 . 4097539
hospdi sc | 8.79%-07 4.82e-07 1.82 0.068 - 6. 56e-08 1.82e-06
hhosleng | -.0268771 .0170082 -1.58 0.114 -. 0602127 . 0064584
acutediz | -.2144682 .1689756 -1.27 0.204 - . 5456542 . 1167178
fendi z0O1 | -.129141 . 2708761 -0.48 0.634 -. 6600484 . 4017665
mandi z01 | -.3190436 .3739797 -0.85 0.394 -1. 05203 . 4139432
peddi z01 | . 6582589 . 3919559 1.68 0.093 -. 1099605 1. 426478
orphdum| -.2385158 .1527015 -1.56 0.118 -. 5378053 . 0607737
natreg | . 0048876 .0023794 2.05 0.040 . 0002241 . 0095512
wpnoavg3 | -.0008318 .0006582 -1.26 0.206 -.0021219 . 0004582
orderent | . 0093892 . 0065397 1.44 0.151 -.0034284 . 0222067
_cons | -131.4016  53. 44383 -2.46  0.014 -236.1496 - 26.65358
_____________ o e e e e e e e e e e e e e e e e e e e e e e e e mmm e e e e e e e e m e mmmmmmm— ==
/ln_sig | -.2326355 .0671761 -3.46 0.001 -.3642982 -.1009728
/ln_the | -1.411016 . 731406 -1.93 0.054 - 2. 844546 . 0225132
_____________ o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e m e mm e ——m— -
sigma | . 7924424 . 0532332 . 694684 . 9039576
theta | . 2438953 . 1783865 . 0581607 1. 022769
Li kel i hood-rati o test of theta=0: chibar2(01) = 5. 75 Prob>=chi bar2 = 0.008
nfx compute, dydx
Margi nal effects after |nornal het
y = predicted nmedian _t (predict)
= 24.679092
variabl e | dy/ dx Std. Err. z P>l z| [ 95% C. |. ] X



st af cder
subyear
prevgenx
| et hal *|
deathrt1
hosp01*
hospdi sc
hhosl eng
acut edi z*|
fendi z0O1*|
mandi z01*
peddi z01*
or phdunt |
dcancer*|
dcar di o*|
dneur o*|
dnent al *|
dur ol ogy*|
drmuscske*|
natreg |
wpnoavg3
or der ent

(*) dy/dx is for discrete change of dummy var

-.0677186
1. 100494
. 0283913

- 1. 233564

-4.072539
-. 949024
. 0000247

-.4917482

. 388031

-2.971792

-3.787329
23. 80344

- 3.961529

11. 2522
12.12807
11. 99576
11. 65877
7.537394
14. 95973
. 0576663
-. 020303
. 0320158

. 01904
. 73515
. 01914
5.51105
5. 75146
6. 7817
. 00001
. 48186

w oo

17

. 44399
83036
. 37603
24.06
. 67747
. 447
. 188
. 114
.531
. 356

805

- 08021
.0204
. 20087

able from0O to 1

OCOCPO00000OLPO0L000000L00OR

000
134
138
823
479
889
047
307
958
664
651
323
281
366
234
633
422
573
401
472
320
873

-.10503
-. 340376
-. 009126

-12.035
-15. 3452
-14. 2409

3. 5e-07
-1.43618
-14. 2019
-16. 3591

-20. 204
-23. 3537
-11. 1692
-13. 1425
-7.84014
-37. 2268
-16. 8212
-18. 6392
-19.9379

-. 09954
-. 060279
-. 361686

-. 030407
2.54136
. 065909
9. 56789
7.20012
12. 3429
. 000049
. 452688

14.978
10. 4155
12. 6294
70. 9606
3. 24619
35. 6469
32. 0963
61.2183
40. 1387

33.714
49. 8574
. 214872
. 019673
. 425718

1305. 74
1989. 63
114.074
. 631111
. 094283
.8
133483
5. 37016
. 373333
. 046667
. 026667
. 037778
.12

. 128889
. 306667
. 013333
.077778
. 037778
. 035556
16. 6711
67.4272
10. 5489



streg stafcder subyear prevgenx |ethal deathrtl hospOl hospdi sc hhosl eng acut
> edi z fendi z0O1 mandi z0O1 peddi z0O1 or phdum natreg wpnoavg3 orderent fsubmts fnx
> * dist(logn) frailty(invg) shared(di scode)
note: fmxAkzoNobel dropped due to collinearity
Hbte: f mxZanbon dropped due to collinearity

Log-normal regression --

accel erated failure-tine form Nurmber of obs = 348
I nver se- Gaussi an shared frailty Nunber of groups = 86
G oup variabl e: discode
No. of subjects = 348 Cbs per group: min = 1
No. of failures = 290 avg = 4.046512
Time at risk = 9981. 238352 max = 47
LR chi 2(64) = 169. 69
Log likelihood = -348.02838 Prob > chi 2 = 0. 0000
_t] Coef . Std. Err. z P>| z| [95% Conf. Interval]
_____________ o e e e e e e e e e e e e e e e e e e e e e e e mm e e mm e e mme e e e me e mmmmmmmm =
stafcder | -.0023909 .0005069 -4.72 0.000 -.0033843 -.0013975
subyear | . 0432303 . 0239753 1.80 0.071 -. 0037605 . 0902211
prevgenx | .0015101 . 0005795 2.61 0.009 . 0003744 . 0026458
lethal | . 0002638 . 1649605 0.00 0.999 -.3230528 . 3235804
deathrtl | -.1205568 .1485724 -0.81 0.417 -.4117533 . 1706398
hospO1 | . 0553999 . 2097829 0.26 0.792 -. 355767 . 4665667
hospdi sc | 7.99e-07  4.70e-07 1.70 0.090 -1.23e-07 1.72e-06
hhosl eng | -.0429822 .0162014 -2.65 0.008 -.0747363 -. 011228
acutedi z | -.151759 . 1474433 -1.03 0.303 -. 4407426 . 1372245
fendiz0O1 | -.1524103 .2379233 -0.64 0.522 -.6187314 . 3139108
mandi z01 | -.1633682 .3195515 -0.51 0.609 -. 7896777 . 4629412
peddi z01 | .3963856 . 3591297 1.10 0.270 - . 3074957 1.100267
or phdum | . 0591442 . 1284041 0.46  0.645 -.1925232 . 3108117
natreg | . 0049175 . 0020634 2.38 0.017 . 0008733 . 0089617
wpnoavg3 | -.0011352 . 0006171 -1.84 0.066 -.0023446 . 0000742
orderent | .0176731 . 0056944 3.10 0.002 . 0065122 . 028834
fsubmits | -.0181817 .0147951 -1.23 0.219 -. 0471796 . 0108163
_cons | -79.71792  47.10353 -1.69 0.091 -172. 0391 12. 60331
_____________ o e e e e e e e e e e e e e e e e e mm e mm e mmmmmmmmmmmmmmmmmmmmmmmmmm - =
/ln_sig | -.4238354 . 062762 -6.75 0.000 -.5468467 -.3008241
/In_the | -1.154004 .6811368 -1.69 0.090 - 2. 489008 . 1809994
_____________ o e e me e e eecceecsacmmeeaccmmcem-cmm-mmme-cmmccs--smmme--cmm-mem--=====
sigma | . 6545316 . 0410797 . 578772 . 740208
theta | . 3153715 . 2148111 . 0829923 1.198415
Li kel i hood-ratio test of theta=0: chibar2(01) = 5.99 Prob>=chi bar2 = 0.007
nfx conpute, dydx
Margi nal effects after | nornal het
y = predicted nedian _t (predict)
= 21.211912
variabl e | dy/ dx Std. Err. z P> z| [ 95%C. | . ] X
_________ e e e e e e e e e e e e e e mmmmmmemmm-mmmmmmmmmmmmmmmmmmmemmmmmmmmmmmmm———————-
stafcder | -.0439477 .0114 -3.85 0.000 -.066295 -.0216 1359.65
nfx conmpute, eyex
El asticities after |normal het
y = predicted nedian _t (predict)
= 21.211912
vari abl e | ey/ ex Std. Err. z P> z|] [ 95% C. |. ] X

_________ o
stafcder | -2.816978 .70731 -3.98 0.000 -4.20327 -1.43068 1359.65



LogNormal Mbdel with Epi dem ol ogi cal and Political Covari ates,
I nverse Gaussian Frailties (Shared by Submtting Firm, plus tine
trend and other controls

streg stafcder subyear prevgenx lethal deathrtl hospOl hospdi sc hhosl eng acut
> edi z femdi z01 mandi z0O1 peddi zO1 or phdum natreg wpnoavg3 orderent, dist(logn)
> frailty(invg) shared(firntode)

Log-normal regression --

accel erated failure-tine form Nurmber of obs = 448
I nverse-Gaussi an shared frailty Nunber of groups = 116
G oup variable: firntode
No. of subjects = 450 (bs per group: mn = 1
No. of failures = 296 avg = 3.862069
Time at risk = 20829. 23837 max = 100
LR chi 2(16) = 128. 32
Log likelihood = -417.65839 Prob > chi 2 = 0. 0000
_t] Coef . Std. Err. z P>| z| [95% Conf. Interval]
_____________ o e e e e e e e e e e e e e e e e e mm e mm e mmmmmmmmmmmmmmmmmmmmmmmmmm - =
stafcder | -.0021069 .0005127 -4.11  0.000 -.0031117 -.0011021
subyear | . 0291715 . 0233203 1.25 0.211 -. 0165355 . 0748785
prevgenx | . 0014344 . 0004199 3.42 0.001 . 0006115 . 0022573
|l ethal | -.160955 . 1197563 -1.34 0.179 -. 395673 . 073763
deathrtl | -.1167153 .1236353 -0.94 0.345 -. 359036 . 1256054
hospO1 | .099901 . 1556945 0.64 0.521 - . 2052545 . 4050566
hospdi sc | 8.82e-07 3.4l1e-07 2.58 0.010 2.13e-07 1. 55e-06
hhosl eng | -.0343216 .0125586 -2.73 0.006 -.0589359 -.0097073
acutediz | -.3325538 .1145099 -2.90 0.004 -.5569891 -.1081186
fendiz0O1 | -.2417569 .1942864 -1.24 0.213 -. 6225512 . 1390374
mandi z01 | . 0329728 . 2455123 0.13 0.893 -. 4482224 . 5141679
peddi z01 | . 1279047 . 2841728 0.45 0.653 -. 4290638 . 6848732
or phdum | . 0482062 . 1291739 0.37 0.709 -. 20497 . 3013823
natreg | . 0038731 . 0015964 2.43 0.015 . 0007441 . 0070021
wpnoavg3 | -.0008072 .0004091 -1.97 0.048 -.001609 -5.43e-06
orderent | . 0087556 . 0046095 1.90 0.058 -. 0002789 . 0177901
_cons | -52.21651  45.75975 -1.14 0.254 -141. 904 37.47096
_____________ o e e e e e e e e e e e e e e e e e e e e e e e mm e e mm e e mme e e e me e mmmmmmmm =
/ln_sig | -.3833364 .0598852 -6.40 0.000 -.5007093 -.2659636
/1n_the | . 0712865 .3253251 0.22 0.827 -. 566339 . 7089121
_____________ e e e e e e e e e e e e e e e e e e e e e mm e e e e e e e e e e e e e mm e mm o mm o m ==
sigma | . 6815836 . 0408168 . 6061006 . 7664671
theta | 1. 073889 . 349363 . 5675996 2.03178
Li kel'i hood-ratio test of theta=0: chibar2(01) = 240.89 Prob>=chibar2 = 0.000
nfx conpute, dydx
Mar gi nal effects after | nornal het
y = predicted nmedian _t (predict)
= 22.704002
vari abl e | dy/ dx Std. Err z P>z [ 95% C. | . ] X
_________ T
st af cder | -. 047835 .01264 -3.78 0.000 -.07261 -.02306 1304.25
subyear | . 66231 . 53565 1.24 0.216 -.387541 1.71216 1989. 6
prevgenx | . 0325671 . 01004 3.24 0.001 .012891 .052243 114.58
| ethal *| -3.735299 2.85789 -1.31 0.191 -9.33667 1.86607 .629464
deathrtl | -2.649905 2.84686 -0.93 0.352 -8.22965 2.92984 .094581
hosp01*| 2.202297 3. 35892 0.66 0.512 -4.38107 8.78566 .799107
hospdi sc | . 00002 . 00001 2.57 0.010 4.8e-06 .000035 133765
hhosl eng | -. 779238 .29572 -2.64 0.008 -1.35884 -.199635 5.24279
acutedi z*| -7.276298 2.51085 -2.90 0.004 -12.1975 -2.35512 . 375
f endi z01*| -4.93132 3.58382 -1.38 0.169 -11.9555 2.09285 .046875
mandi z01*| . 7604203 5. 74826 0.13 0.895 -10.506 12.0268 .026786



peddi z01*| 3. 084603 7.28883 0.42 0.672 -11.2012 17.3704 .033482

or phdunt | 1.115025 3. 03679 0.37 0.713 -4.83698 7.06703 . 116071
natreg | . 0879347 . 03687 2.38 0.017 . 015666 .160203  16. 7455
wpnoavg3 | -.0183273 .00934 -1.96 0.050 -.036638 -.000017 67.7176
orderent | . 1987871 . 10462 1.90 0.057 -.006263 .403838 10.5804

(*) dy/dx is for discrete change of dummy variable fromO to 1
nf X conmpute, eyex

El asticities after |nornmal het

y = predicted nedian _t (predict)
= 22.704002

variable | eyl ex Std. Err. z P> z| [ 95% C. | . ] X
_________ e e e e e e e e e mmmmmmmmmmememmmemmmmmememmmmmmeemmemmemmmemmmmmmm———————-
staf cder | -2.747918 .66864 -4.11 0.000 -4.05843 -1.43741 1304.25
subyear | 58. 03952 46. 398 1.25 0.211 -32.899 148.978 1989. 6
prevgenx | . 1643555 . 04811 3.42 0.001 . 070068 . 258643 114. 58
lethal | -.1013154 .07538 -1.34 0.179 -.249062 .046431 .629464
deathrtl | -. 011039 .01169 -0.94 0.345 -.033958 .01188 .094581
hospO1 | . 0798316 . 12442 0.64 0.521 -.16402 .323684 .799107
hospdi sc | . 1180027 . 04566 2.58 0.010 .028519 .207487 133765
hhosl eng | -.179941 .06584 -2.73 0.006 -.308989 -.050893 5.24279
acutediz | -.1247077 .04294 -2.90 0.004 -.208871 -.040544 . 375
fendi z01 | -.0113324 .00911 -1.24 0.213 -.029182 .006517 .046875
mandi z01 | . 0008832 . 00658 0.13 0.893 -.012006 .013772 .026786
peddi z01 | . 0042825 . 00951 0.45 0.653 -.014366 .022931 .033482
or phdum | . 0055954 . 01499 0.37 0.709 -.023791 .034982 .116071
natreg | . 064857 . 02673 2.43 0.015 .012461 .117254  16.7455
wpnoavg3 | -.0546636 .0277 -1.97 0.048 -.108959 -.000368 67.7176
orderent | . 0926373 . 04877 1.90 0.058 -.00295 .188225 10.5804



LogNormal Model with Firm Covari ates (Sal es, Lobbying and
Previ ous Subm ssions), with FirmFi xed Effects, and | nverse
Gaussian Frailties (Shared by Primary Indication).

. streg stafcder orphdum orderent fsubmts Inlobtot Inrsales_deflated fnx*, dis
> t(logn) frailty(invg) shared(di scode)

failure _d: aprovdum
analysis tine _t: acttine

note: fmxAkzoNobel dropped due to collinearity

note: fnxBiogen dropped due to collinearity

note: frxMallinckrodt dropped due to collinearity

note: fmxPierreFabre dropped due to collinearity

Log-normal regression --

accelerated failure-time form Nunber of obs = 414
I nverse-Gaussi an shared frailty Nunber of groups = 144

G oup variabl e: discode
No. of subjects = 414 Cbs per group: mn = 1
No. of failures = 347 avg = 2.875
Time at risk = 10124.61371 max = 37
LR chi 2(59) = 158. 07
Log likelihood = -372.1706 Prob > chi 2 = 0. 0000
_t] Coef . Std. Err. z P>| z| [95% Conf. Interval]
_____________ o e e e e e e e e e e e e e e e e e mm e mm e mmmmmmmmmmmmmmmmmmmmmmmmmm - =
staf cder | -.0013053 . 0002221 -5.88 0.000 -. 0017405 -. 00087
orphdum| -.1188736 .1103174 -1.08 0.281 -. 3350918 . 0973445
orderent | . 0165905 . 0051607 3.21 0.001 . 0064757 . 0267053
fsubmits | -.0140588 .0135953 -1.03 0.301 -. 0407051 . 0125874
I nl obtot | -.001778 .0227944 -0.08 0.938 -. 0464543 . 0428983
Inrsales_d~d | -.0375268 .0222667 -1.69 0.092 -.0811687 . 0061151
fmx3M| -.4277318 .3398152 -1.26 0.208 -1.093757 . 2382938
fnxAbbott | -.1289077 .3739324 -0.34 0.730 -.8618017 . 6039863
fmxAlcon | -.5829792 .2862014 -2.04 0.042 -1.143924  -.0220348
fmxAl | ergan | . 0318754 . 4544415 0.07 0.944 -.8588135 . 9225643
f mx AmHoneP~s | 1.552303 .5378037 2.89 0.004 . 498227 2.606379
f mxAmgen | 2.903448  1749.819 0.00 0.999 -3426. 68 3432. 487
f mxAst aMed~a | -1.49668 .6434025 -2.33 0.020 -2.757726 -. 235634
fnxAstra | -.454332 . 4544779 -1.00 0.317 - 1. 345092 . 4364284
f mxAventis | . 1424753 . 36104 0.39 0.693 -.5651501 . 8501007
fnxBayer | -.0473627 .2539426 -0.19 0.852 -. 5450811 . 4503557
f mxBoehrin~r | -.6862872 .3843934 -1.79 0.074 -1.439684 . 0671099
fmxkBMB | -.1393937 . 369101 -0.38 0.706 -.8628183 . 5840309
fmxC baCGeigy | -.3246168 .2903523 -1.12  0.264 - . 8936969 . 2444634
fnmxDuPont | -.0999926 .6680505 -0.15 0.881 - 1. 409348 1. 209362
frxEliLilly | -.0617294 .2659396 -0.23 0.816 -. 5829613 . 4595026
fmxFujisawa | -.6209017 .3685358 -1.68 0.092 -1.343219 . 1014151
f mxGenent ech | 1.85666  3234.911 0.00 1.000 - 6338. 452 6342. 165
fmxGenzyne | -.4880675 .4911998 -0.99 0.320 - 1. 450801 . 4746664
fmxd axo | -.4726448 .2727791 -1.73 0.083 -1.007282 . 0619924
fxd axowe~e | -.5026022 .3815104 -1.32 0.188 -1.250349 . 2451443
f mxHoechst | . 1055179 . 3743154 0.28 0.778 -. 6281269 . 8391627
f mxJohnson~n | . 1395185 . 3745093 0.37 0.709 -. 5945061 . 8735431
fmxMerck | -.3992984 . 4224803 -0.95 0.345 -1.227344 . 4287478
fmxSearle | -1.067182 .7051697 -1.51 0.130 - 2.449289 . 3149252
fmxM/lan | -.8314287 .6776736 -1.23 0.220 -2.159645 . 4967873
fmxNovartis | . 1255809 . 4714178 0.27 0.790 -.798381 1. 049543
f mxNovoNor ~k | -.8940566 .6315505 -1.42 0.157 -2.131873 . 3437596
f mxOno | 2.94804  1030. 786 0.00 0.998 -2017. 356 2023. 252
fmxQrganon | -.1929693 .2857955 -0.68 0.500 -. 7531182 . 3671796
f mxQt suka | . 1519188 . 5790661 0.26 0.793 -.9830299 1.286868
fmxPfizer | . 2028198 . 4031922 0.50 0.615 -. 5874224 . 993062
f mxPharmac~n | -.1057513 .3714392 -0.28 0.776 -. 8337588 . 6222562
f mxProctor~e | . 5599248 . 4390529 1.28 0.202 -. 3006031 1. 420453
fmxRhone | -.2691112 .4212503 -0.64 0.523 - 1. 094747 . 5565242



f mxRoche
f nxSandoz
f mkSankyo
f nxSanofi
f mxScheri ng
f nxScheri n~h
f nxSear| e2
f nxSKB
f mxSol vay
f mxSynt ex
f mnkTakeda
f nkTEVA

f IKUCB |

f mxUpj ohn |

f mxWar ner L~t |
f mxBur r oughs |
f mxkWet hAy~t |
f nxZanbon |

f mxZeneca |
_cons |

/ln_sig |
/I n_the |

si gma
theta |

-. 0807772
-. 1506878
-. 9262604
-. 6567411
-.089814
. 5722593
-. 3188834
-.2989702
-. 0350326
-. 2258194
-. 3472028
-. 0643297
-. 4800962
-. 3401047
-. 1237763
-. 5552468
. 3305463
. 3453084
-. 272564
5. 208467

. 3763687
. 2695957
. 5387103
. 3061857
. 6324131

. 40838

. 6351753
. 3715357

. 454372

. 2621957
. 4489156
. 6873657
. 6646247
. 4567508
. 3837992
. 2662064
. 2625933
. 6316715
. 4189986

. 358377

OO 000000000000 000000

-. 5350573
-1.280164

. 0491628
. 4668613

. 5856357
. 2779917

. 0287915
. 1297835

830 -. 8184462 . 6568919
576 -. 6790858 . 3777101
086 -1.982113 . 1295925
032 -1.256854 -.0566282
887 -1.329321 1.149693
161 -.2281509 1. 372669
616 -1.563804 . 9260374
421 -1.027167 . 4292264
939 -. 9255853 . 8555201
389 -. 7397135 . 2880747
439 -1.227061 . 5326555
925 -1.411542 1.282882
470 -1.782737 . 8225443
457 -1.23532 . 5551104
747 -. 8760088 . 6284562
037 -1.077002  -.0334919
208 -.1841271 . 8452196
585 -. 892745 1.583362
515 -1.093786 . 5486582
000 4.506061 5.910873
000 -.6314146 -. 4387
006 -2.195196  -.3651329

. 531839 . 6448742

. 1113368 . 6941044

Li kel i hood-ratio test of theta=0:

chi bar2(01) =

9. 88 Prob>=chi bar2 = 0. 001



Check on Influence of Qutliers. Exclude obs > 99'" Percentil e of
Sanpl e, Re-Estimate LogNorrmal Mbodel

tabstat acttime, s(nean sd pl pl0 p90 p99)
vari abl e | nean sd pl p10 p90 p99

acttime | 42.64988 50.61818 1.216438 6.016438 108.0329 216.1315

streg stafcder subyear if(acttine < 216), dist(logn) frailty(invg) shared(dis
> code)

failure _d: aprovdum

analysis tine _t: acttine

Fitting conparison | nornal nodel

Log-normal regression --

accel erated failure-tine form Nurber of obs = 834
I nverse-CGaussi an shared frailty Nunber of groups = 180
G oup variable: discode
No. of subjects = 834 Chs per group: mn = 1
No. of failures = 523 avg = 4.633333
Time at risk = 34240. 43839 max = 84
LR chi 2(2) = 93. 87
Log likelihood = -905.47186 Prob > chi2 = 0. 0000
_t] Coef . Std. Err. z P>| z| [95% Conf. Interval]
_____________ o e e me e e eecceecsacmmeeaccmmcem-cmm-mmme-cmmccs--smmme--cmm-mem--=====
stafcder | -.0011877 .0003643 -3.26 0.001 -.0019018 -.0004737
subyear | -.0120322 .0154153 -0.78 0.435 -. 0422456 . 0181812
_cons | 28.56371  30. 22757 0.94 0.345 - 30. 68124 87. 80866
_____________ o e e me e e eecceecsacmmeeaccmmcem-cmm-mmme-cmmccs--smmme--cmm-mem--=====
/ln_sig | -.2751687 .0480175 -5.73 0.000 -.3692812 -.1810561
/In_the | -.4179571 .2553905 -1.64 0.102 -.9185132 . 082599
_____________ o e e e e e e e e e e e e e e e e e mm e mm e mmmmmmmmmmmmmmmmmmmmmmmmmm - =
signa | . 759444 . 0364666 . 691231 . 8343885
theta | . 6583905 .1681467 . 399112 1. 086106
Li kel i hood-ratio test of theta=0: chibar2(01) = 143.99 Prob>=chi bar2 = 0.000
nfx conpute, dydx
Mar gi nal effects after I nornal het
y = predicted nmedian _t (predict)
= 21.933916
variabl e | dy/ dx Std. Err. z P>z [ 95% C. |. ] X
stafcder | -.0260516 .00829 -3.14 0.002 -.042298 -.009805 1299.53
subyear | -.263913 .33871 -0.78 0.436 -.927771 .399945 1989.01
nfx conpute, eyex
El asticities after | normal het
y = predicted median _t (predict)
= 21.933916
variable | ey/ ex Std. Err. z P>z [ 95% C. |. ] X
_________ e e e e e e e e e e e e e e e e e mm e e e e e e mm e e e e e e e e m e mm o mm -
stafcder | -1.543499 .47343 -3.26 0.001 -2.4714 -.615598 1299.53

subyear | -23.93218 30.661 -0.78 0.435 -84.0271 36.1627 1989. 01



Basel i ne LogNor mal Model

streg stafcder subyear

failure _d:
analysis time _t:

aprovdum
acttinme

Log-normal regression --

accel erated failure-tine form

I nver se-Gaussi an shared frailty
G oup variabl e: discode

843
523

No. of subjects
No. of failures

Time at risk 36292. 47129
Log likelihood = -918.89635
_t] Coef Std. Err z
_____________ o e e e e e e e e e e e e e mm e e e — e — .
st af cder | -.001141 . 0003674 -3.11
subyear | -.0153089 .0155053 -0.99
_cons | 35.01552  30. 40358 1.15
_____________ e,
/ln_sig | -.2726315 .0487074 -5.60
/In_the | -.3477697 .2523383 -1.38
_____________ o e e e e e e e e e e e e mm e m— .-
signa | . 7613733 . 0370845
theta | . 7062615 .1782168

Li kel i hood-ratio test of theta=0: chibar2(01) =

for Conparison to Previous Page

di st (logn) frailty(invg) shared(di scode)

Nurmber of obs = 843
Nunber of groups = 180
Chs per group: mn = 1
avg = 4.683333

max = 85

LR chi 2(2) = 95.41
Prob > chi2 = 0. 0000
P>| z| [95% Conf. Interval]
0. 002 -.0018611 -. 000421
0. 323 -. 0456987 . 0150809
0. 249 -24.57441 94. 60544
0. 000 -.3680961 -.1771668
0. 168 -.8423436 . 1468042
. 6920507 . 8376401

. 4307 1.158127

155. 51 Prob>=chi bar2 = 0. 000

nfx conpute, dydx
Mar gi nal effects after | nornal het
y = predicted nmedian _t (predict)
= 21.931525
variabl e | dy/ dx Std. Err. z P>z [ 95% C. | . ] X
_________ e e me e eeeecceces-ssmeec-mccmesm-mmsmec-ecsmmecsm-mmmecm--mmemm-mmm-ea====a
st af cder | -. 025024 .00833 -3.00 0.003 -.041358 -.00869 1296.46
subyear | -.3357476 .34125 -0.98 0.325 -1.00459 .333092 1988.93
nfx conpute, eyex
El asticities after |normalhet
y = predicted nmedian _t (predict)
= 21.931525
vari able | ey/ ex Std. Err. z P>z [ 95% C. |. ] X
_________ o o o m h h o h h e o h e h e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e mmmmeeaaoa
stafcder | -1.479271 .47629 -3.11 0.002 -2.41279 -.54575 1296.46
subyear | -30.44832 30.839 -0.99 0.323 -90.8915 29.9948 1988.93



