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Generalised survival model

logexpand:all;
derivsubst:true;
load(pdiff)$
assume (t>0)$

S :
H :

h

S0(t)*G(eta(t,z,theta));
-log(S);

: diff(H,t);

print("H:");
tex(H);
print("h:");
tex(h);

print("diff (H,theta):");
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tex(diff (H,theta));

print ("diff (log(h),theta):");
tex(diff (log(h) ,theta));

print("11:");

11 : deltaxlog(h) - H - diff(eta(t,z,beta),t)"2;

tex(11);
print ("diff (11, beta)");
tex(diff (11, beta));

H:

diff(H,theta):

diff(log(h),theta):

—logG (77 (tv 2 19)) — log 5o (t)

1,002 9) Gy (¢, 2,9))  Soa) ()
G (n(t,z,9)) So (t)

_ 1(0,0,1) (ta 2, 19) G(l) (77 (ta Z, 19))

G (n(t,z,9))
_77(0,0,1)(@2’719) 1(1,0,0 (£,2,9) G2y (n(t,2,9)) + 100,0,1) (£:2,9) 1(1,0,0) (£,2,9) G(l)(’l(t12719))2 . n(1,0,1) (6,2,9) G(1y(n(¢,2,9))
G(n(t,z,9)) G(n(t,z,9))2 G(n(t,z,9))
_ N1,0,0)(t2,9) Gy (n(tz9))  So)(t)
G(n(t2,9)) So(t)

11:

6 log (

diff(1l, beta)

2 Mixture cure models

logexpand:all;
derivsubst:true;
load(pdiff)$

n,0,0)( 2,9) Gy (n (¢, 2,9)) — Soq)(t)

G (n(t,29)) So () > +1og G (1(t, 2,9)) +log So (t) — 01,00/ (t, 2, 8)?

—211,0,0)(t, 2, B) 11,0, (¢, 2, B)

S : S0(t)*(pi(theta)+(1-pi(theta))*exp(-Hu(t,theta)));

H : -log(S);
h : diff(H,t);
h

: subst(hu(t,theta), diff (Hu(t,theta),t), h);



print("H:");
tex(H);
print("h:");
tex(h);

print ("diff (H,theta):");
tex(diff (H,theta));

print ("diff (log(h) ,theta):");
tex(diff (log(h) ,theta));
diff (log(h),theta) - diff(H,theta);

H:
_log (7r () + e~ Hut9) (1 _ 7 (19))) “log So (1)
h:
e Hu(t,9) py, (t,9) (1 =7 () B So(l)(t)
7 (9) + e~ Hut:0) (1 — 7 (9)) So (1)
diff(H,theta):

_ e~ Hu(t,9) 7.‘.(1)(19) + 71.(1)(19) _ e~ Hu(tY) Hu(o,l)(t, 19) (1 -7 (19))
m (9) + e~ Hult0) (1 — 7 ()

diff(log(h),theta):

e~ Hult?) hu(t,9) (1—m(9)) (—e_H"(t’ﬁ) 1y () 41y (9)—e HUED) Huy g 1) (2,9) (1—7f(19))) e HutY) hy(t,9) 71 (9) e Ut hu g 1y (¢,9) 1—7 (D)) e~ HutY) Hy g 1y (£,9) hu(t,9) (1—7(9))

(ﬂ.(qg)+e—Hu(t,z9) (1*7"(19)))2 7(9)+e— T (1—7 (V) 7(9) e Het9) (1—7(9)) 7(9) e Tt (1—m (D))
e~ Hult:?) hy(t,9) (1—m(8))  Soq)(®)
w(9)+e~ Hu(t.9) (1—m(9)) So(t)

3 Integral equation for AFT models

logexpand:all;
derivsubst:true;
load(pdiff)$
assume (t>0)$

S : exp(-exp(B(log(integrate(exp(-x(v)*beta),v,0,t)),gamma)));
H : -log(S);

h : diff(H,t);
print("H:");
tex(H) ;
print("h:");
tex(h) ;



print("log(h):");
tex(log(h));

print("diff (H,beta):");
tex(diff (H,beta));
print ("diff (H,gamma):");
tex(diff (H,gamma)) ;

print ("diff (log(h) ,beta):");
tex(diff (log(h) ,beta));

print ("diff (log(h),gamma):");
tex(diff (log(h) ,gamma)) ;

print("11:");

11 : deltaxlog(h) - H - (subst(u=log(integrate(exp(-x(v)*beta),v,0,t)), diff(B(u,gamma),u)))"2;
tex(11);

print("diff (11, beta)");

tex(diff (11, beta));

print("diff (11, gamma)");

tex(diff (11, gamma));

H:
o108 755 )
h:
eB(log Jy e7#2() dv.y)—Ba(?) B(1,0)(log f(f e 7" dv, )
fot e—Bz() dy
log(h):

t t t
log B(l’o)(log/O e Bz) dv,v)+ B <log/0 e~ Pz) dv,v) — log/O e P2 gy — Bo (t)

diff(H,beta):
(f(;f e—Bz) 4 (U) d’U) eB(logf(;f e—Bx(v) dv,'y) B(I,O) (log f(;f e—B=z(v) dv, ')’)

jge—B”W)dv

diff(H,gamma):
oBllog [5 e#7() dv,y) Bio.y(log /t e BV dy, ~)
diff(log(h),beta): 0
( 56—,335(1;) x (v) dv) Bia,0)(log fot e B2 dy, ~) ( Ote_ﬁr(”) x (v) dv) B1,0)(log fot e Pe) dy, v) fg e B2z (v) dv

¢ _ t B te—Ba(v) g T ) g —z(®)
(f(] e BZ(U) dv) B(LO)(log fO e BCE(W) d’U,’Y) fO e v fO e v




diff(log(h),gamma): t
B1,1y(log fo e P2 du, )

B g)(log [ e=A=() du,~)

t
+ B(OJ)(log/ e Bz dv,~)
0
11:
t 3 t ¢ 2 B(log [te—Bz) g4
) <10g B0 (log/ e P dv, ) + B <log/ e Pzl) dv,*y) - log/ e P2 dy — B (t)) — B0 (log/ e B gy, )2 —e (log 5 e v)
0 0 0 0
diff(1l, beta)

5 (f —B2() 1 (v) dv) Bi2,0)(log fg e P2 dy, ~) <fg e B2 g (v) dv) B(1,0)(log fg e P) dy, ) N fot e P2) 2 (v) dv 0 (f ) g (v) dv)
- —x
(fO e—Bz(v) dv) B(l,O) (log fg e—Bz(v) d’l},")/) fg e—Bz() dy ‘/g e—Bz() dy

diff(ll, gamma)

B(l 1)(10g ft e=Ael) dv, ) t t t B(log [t e—B2(®) g t
) ’ Ot + B(OJ)(log/ e P2 gy, v) | -2 B(LO)(log/ e P2 gy, ) B(Ll)(log/ e P2 dy, y)—e (log J5 e V) B(Oyl)(log/ e B
B1,0)(log [y e A=) dv, ) 0 0 0 0

4 Integral equation for AFT models with functional constraints on gamma

logexpand:all;
derivsubst:true;
load(pdiff)$

assume (t>0)$

gamma : gammaO + exp(alpha);
S : exp(-exp(B(log(integrate(exp(-x(v)*beta),v,0,t)),gamma)));
H : -log(8);

h : diff(H,t);

print("H:");

tex(H) ;

print("h:");

tex(h);

print ("diff (H,beta):");
tex(diff (H,beta));
print("diff(H,alpha):");
tex(diff (H,alpha));

print ("diff (H,gamma0l):");
tex(diff (H,gamma0)) ;



print("diff (log(h) ,beta):");
tex(diff (log(h) ,beta));
print("diff (log(h),alpha):");
tex(diff (log(h) ,alpha));
print("diff (log(h),gammal):");
tex(diff (log(h) ,gamma0)) ;

H:
B log fg =) dvyote®)
h: t
eBlloeo 7?7 dvaote®)=Ball) B\ (log [ e=#7() dv, o + )
fOt 6—51}(’0) d’l}
diff(H,beta):

(f(f e=B2() 1 (1) dv> Blog Jy €777 dvyote®) By (log fy e dv, 50 + e*)
f(f e_ﬁx(v) d’U

diff(H,alpha):
B(log [ e P®) dvyo+e®)+a By (log /Ot e=P) gy 7o + )
diff(H,gamma0):
B log [ e =) dvyo+e®) Bo. (log /Ot e B2() gy 4o + &)
diff(log(h),beta):

< 56_61(0) z (v) dU) B(2,0)(log fgt e~ A2 dy, 4 + e®) ( ote_ﬁz(v) z (v) d”) B(1,0)(log f(f e P7) dv, 5o + %) fot e P2 2 (v) dv

= +
(Jy e270) dv) By )(log fy =) dv, 7o + e°) Jo &P dv Jo e P dv

—xz(t)

diff(log(h),alpha):
e® B(1,1)(log fot e B du, vy + e®)
B(1,0)(log fg e=Bz) dy, vy + e%)

t
+ e B(O,l)(log/o e P2 dy, v + e?)

diff(log(h),gamma0):
By (log Jy =77 dv, 0 + )
By (log Jy e=#) dv, 0 + e2)

t
+ B(OJ)(log/ e P2 gy, v + e”)
0



5 Non-integral equation for AFT models

logexpand:all;
derivsubst:true;
load(pdiff)$
assume (t>0)$

S : exp(-exp(B(log(t*exp(-eta(X,log(t),beta))),gamma)));

H : -log(8);

h : diff(H,t);
print("H:");
tex(H) ;
print("h:");
tex(h) ;
print("log(h):");
tex(log(h));

print ("diff (H,beta):");
tex(diff (H,beta));
print("diff (H,gamma):");
tex(diff (H,gamma)) ;

print("diff (log(h) ,beta):");
tex(diff (log(h),beta));
print("diff (log(h) ,gamma):");
tex(diff (log(h) ,gamma)) ;

print("11:");

11 : deltaxlog(h) - H - (1-subst(u=log(t), diff(eta(X,u,beta),u)))" 2 -
subst (u=log(t)-eta(X,log(t) ,beta), diff (B(u,gamma),u))"2;

tex(11);

print ("diff (11, beta)");
tex(diff (11, beta));
print("diff (11, gamma)");
tex(diff (11, gamma));

7(0,1,0) (Xa lOg t, 6)

t

eB(log t—n(X,logt,B),y)

> eBlost=n(Xlost5)7) B, o\ (logt — 1 (X, logt, B) ,7)



log(h):

1 n,1,0 (X, logt, 5))

log B(1,0)(logt —n (X, logt, B),7v) + B (logt — n (X,logt, 3),7) + log (t - ;

diff(H,beta):
—1(0,0,1) (X, logt, 3) eBlloat=m(Xlogt,8).7) B(l,o) (logt —n(X,logt, B8),7)

diff(H,gamma):
eBlost=n(Xlost.5)7) B, | (logt — 1 (X, logt, B) ,7)

diff(log(h),beta):

~ M,0,1) (X, logt, B) Bag)(logt — 1 (X, logt, 5) ,7)
B,0y(logt —n (X, logt, 8),7)

_ _ . 77(0,1,1)(X? lOgt, 6)
10,0,1)(X;logt, B) B(1 0y(logt —n (X, logt, 8) ,7) (l - M) ;

¢
diff(log(h),gamma):
B,y (logt —n (X, logt, 5),7)
B, (logt —n (X,logt, 3),7)

+ B(O,l)(logt -n (Xv logtaﬁ) 7’7)
11:

1 N(0,1,0) (X, logt, B)
t t

5 <log B o) (logt —n(X,logt, 8),7) + B (logt — 1 (X,logt, B),7) + log < >)—B(1,o) (logt—n (X,logt, B) ,7)?—eBllost=n(XlostB1) (7 —,
diff(1ll, beta)

N0,1,1) (X, logt, B)
—1(0,0,1)(X,logt, B) By 0y(logt — n (X, logt, 5),7) — (l ~ 77(0,1,0)(X,10gt,ﬁ)) ; +210,0,1) (X, logt, B) By o)
7 7

5 ~ M0,0,1) (X logt, B) Bag)(logt — 1 (X, logt, 5) ,7)
B(l,O)(logt -1 (Xa logtv 6) 77)
diff(ll, gamma)

5 (B(l,l)(logt -n (X7 logtaﬁ) 77)
B1,0)(logt —n (X,logt, 8),7)

+ B,y (logt — n (X, logt, B) ,'Y)) —2 B(y0)(logt—n (X,logt, B) ,7) B(1,1)(logt—n (X, logt, B) ,~)—ePlost=n(Xlost5)2) B 1 (log

6 Non-integral equation for AFT models without time-varying effect

logexpand:all;

derivsubst:true;

load(pdiff)$

assume (t>0)$

S : exp(-exp(B(log(t*exp(-eta(X,beta))),gamma)));
H : -1log(S);

h : diff(H,t);



print("H:");
tex(H);
print("h:");
tex(h);

print ("log(h):");
tex(log(h));

print("diff (H,beta):");
tex(diff (H,beta));

print ("diff (H,gamma):");
tex(diff (H,gamma)) ;

print ("diff (log(h),beta):");
tex(diff (log(h) ,beta));
print("diff (log(h) ,gamma):");
tex(diff (log(h) ,gamma)) ;

print("11:");

11 : deltaxlog(h) - H - (1-subst(u=log(t), diff(eta(X,u,beta),u)))"2 -
subst (u=log(t)-eta(X,log(t) ,beta), diff(B(u,gamma),u))"2;

tex(11);

print ("diff (11, beta)");
tex(diff (11, beta));
print("diff (11, gamma)");
tex(diff (11, gamma));

log(h):
diff(H,beta):

diff(H,gamma):

eBlogt—n(X,8),7)

eB(logt—'V](Xaﬁ)a’Y) B(I,O) (logt - 77 (X7 /8) ”Y)

log B1,0)(logt —n (X, 8),7) + B (logt —n (X, 8),7) — logt
—70,1) (Xv /8) 6B(logt—77(X,ﬁ),'y) B(I,O) (logt - (Xv /8) 77)

eBlogt—n(X,8)7) B(O’l)(logt -n(X,8),7)



diff(log(h),beta):
_77(0,1)(X7 B) Bz, (logt —n (X, 8),7)
B(I,O)(logt - (Xv B) 77)

- n(O,l)(Xa 6) B(I,O)(logt - U(Xvﬁ) 7’7/)

diff(log(h),gamma):

B(l,l)(logt - 77(X7/8) 7’7)
Y

+ By.y(logt —n (X, B),
B oy (logt —n (X, 8),7) o1 (logt —n(X,B),7)

11:
5 (log B1oy(logt — 0 (X, 8),7) + B (logt — 1 (X, 8),7) — logt) — Bio)(logt —n (X, logt, B) ,7)? — ePUogt=1XA9 (1 _ (X, logt, B))°
diff(1l, beta)

~1,)(X, B) Ba,gy(logt —n (X, 8) ,7)
B(l,O)(logt -1 (Xa B) 77)

21(0,0,1) (X, logt, B) B(1,0)(logt—n (X,logt, B),7) B2, (logt—n (X,logt, B),v)+0 < —n0,1)(X, B) Baoy(logt —n (X, 8),)

diff(1l, gamma)

B(l,l)(logt - n(Xa B) 77)
B(l,O)(logt - n(Xa 6) 77)

-2 B(LO) (lOg t—=n (Xa log ¢, B) 77) B(l,l) (lOg t—=n (X7 log ¢, 6) a’)/)—i_é < + B(O,l)(logt -n (X7 5) 77)) _eB(logt—n(X,B),'y) B(O,l) (lOg t=n (Xv 6) ’

7 Integral equations for AFT models with H = B(...)

logexpand:all;
derivsubst:true;
load(pdiff)$
assume (t>0)$

S : exp(-B(integrate(exp(-x(v)*beta),v,0,t),gamma));
H : -log(S);

h : diff(H,t);
print("H:");

tex (H) ;
print("h:");
tex(h) ;

print ("diff (H,beta):");
tex(diff (H,beta));
print("diff (H,gamma):");
tex(diff (H,gamma)) ;

print ("diff (log(h),beta):");
tex(diff (log(h) ,beta));
print("diff (log(h) ,gamma):");
tex(diff (log(h) ,gamma)) ;
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diff(H,beta):

diff(H,gamma):

diff(log(h),beta):

diff(log(h),gamma):
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