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Apendix C

Programes informatics

Per poder comprovar i comﬁarar les diferents aplicacions i extensions d’aquesta tesi,
hem cregut interessant, i fins a cert punt necessari, fer els calculs amb dades reals.
Per fer aquests calculs, hem programat els models que hem analitzat tedricament. El
llenguatge informatic emprat en aquest treball, ha estat ’APL. Hem escollit aquest
llenguatge, principalment, per dues raons: en primer lloc, PAPL ja havia estat
utilitzat per programar models de Teoria de la Credibilitat per Goovaerts, M.; en
segon lloc, la gran dimensié de les matrius de dades que fem servir el fa aconsellable
des d’un punt de vista informatic. A continuacié exposem els programes que hem
elaborat per als models que hem estudiat al capitol 2, calcul de primes amb recarrec
sobre la variancia, al capitol 3 i 4, nous models de classificacié creuada, i a la segona

part d’aquesta tesi, dedicada al calcul de reserves IBNR.

En primer lloc, presentem els programes de calcul de primes de credibilitat amb

recarrec segons els diferents models vistos (seccions 2.2, 2.3 1 2.4):
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Programa C.1 Programa BLOAD de cilcul de prima de credibilitat amb recarrec

segons Bihlmann, H.

YBLOAD[D ]v
[0] BLOAD X;K;T;H;XJW;XWW;WI;WC;S2;A;Z2;XZW;E2;EE2;VE2;AD;E22;EE22;VE22;C;L
P2;P3;P;21;TPC;J '
[1] DIO«1
[2] We (2X)p1
[3] KelipX
[4] Te1tpX
[5] +H¢0.25
[6] +XIWe (+WIe+/W) X +7/ (WX X)
[71] +XWWe (+WCe+/WI)%+/WIx XJW
[8] +82¢ (+KxT=1)x+/+/Wx (X=(pX)pXIW)% 2
[91] +A¢ 0T (WC+ {WCH 2) =+/WIX2)x (+/WIX (XTW-XWW)%2)~S2x% (K-1)
[10] +Z¢ (+S2+AXWI)XAXWI
[11] +XZWe (+2I¢+/2)%+/ZxXIW
[12] +E2¢(+(T=1))x+/(X~(T/AD+ (1,K)pXJW))*2
[13] +EE2¢(+K)x+/E2
[14] +VE2¢(+/(E2-EE2)%2)+(K-1)
[15] +E22¢ ((X[1;]-((X[1;1+X[2:])+(2)))*2)+((X[2;1=-((X[1;7]+X[2:])+(2)))*2)
[16] +EE22¢(+K)x+/E22
[17] +VE22¢(+/(E22-EE22)%2)+ (K-1)
[18] +C¢((((T)=1)xVE2)=(VE22))+(({T)-2)*VE2)
[19] +Ple¢ ((1-2)xXZW)+(ZxXIW) ‘
[20] +P2«((1~C)xS2)+(CxE2)
[21] +P3¢(1-Z)xA
[22] +P«P1+L+Hx (P24P3)
[23] %L
[24] +TPC« (L+P1)x100

Programa C.2 Programa CLOAD de cdlcul de prima de credibilitat amb recarrec

segons Centeno, L.

vCLOAD[ D ]¥ :

[0] W CLOAD X;H;:K;T;XJW;XWW;WL;WC;S2;A;Z;XZW;E2;EE2;VE2;AD;ZI;L;VS2
P3;PL;TPC :

[1] DIO0«1

[2] 4 (+/+/W#L)pETO

[3] We (pX)p1

[4] ETO:

[5] KeldpX

[6] TeltpX

[7] +H¢«0.25

[8] +XIWe (+WIe+/WYx+7/(WxX)

[9] +XWWe (WO +/WI)x+/WIXxXIW ‘

[10] +8S2¢(+RXT-1)x+/+/Wx (X=(,X)pXIW) %2

[11] +A«Of (WC+ (WCH2)=+/WIX2)X (+/WIX (XIW-XWW)%2)-S2x (K=1)
[12] +2¢ (+S2+AXWI)XAXWI

[13] +XZWe (+Z2I¢4+/Z)x+/ZXXTW '

[14] +E2¢(+(T-1))x+/Wx ( (X—(T/AD¢ (1,K)pXIW))%2)

[15] +EE2¢ (+K)x+/E2

[16] +VE2¢(+/((E2-EE2)%2))+(K~-1)
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+Le (+K)x+/(E2% 2)
+V82¢VE2-( (2XxL)+ (T+1))
+Ct (VS2)+ (VE2)

+WM« (WI)+ (T)

+P1¢ ((1=2)3XZW)+(ZxXIW)
+P2¢((1~C)XEE2)+(CxE2)
+P3¢ (1-Z)xA
+P¢P1+PL¢Hx ( (P2+WM)+P3)
FPL )

+TPC¢ (PL+P1)x100

Programa C.3 Programa LOAD de calcul de prima de credibilitat amb recarrec

segons Bauwenlickz, T. et al.

[0]

YLOAD[[ ]%
W LOAD X;:K;T;WI;WC;XJW;XZW;XWW;S2;A;AD;Z;Z1;P;P1;P2;P3;P4;PC

2;H;COB;COW;TPC;C

[1]
[2]
[3]
[4]
[5]
[6]
[7]
[8]
(9]
[10]
[11]
[12]
[13]
[14]
[15]
[16]
(17]
[18]
[19]
[20]
[21]
[22]
(23]
[24]
[25]
[26]
[27]

DIo+1

4+ (+/+/WFAL) p ETO

We (pX)el

ETO: .

KelipX

TeltpX

+H+«0.25

+XIWe (<WIt+/W)x+7/ (WxX)

+XWWe (< WCe+/WI )X+ /WIxXIW

+82¢ (+RXT=1L)x+/+/Wx (X=(pX)p XIW)% 2

+AC0f (WC+ (WCK2)=+/WI%2)x (+/WIx(XJW=-XWW)%2)=-S2x (K~1)
+2¢ (+S2+AXWI )X AXWI

+XZWe (+2I¢+/Z) X+ /2% XTW

+P¢ ((1-=Z)XXZW) +( 22X XIW)

XIW2¢ (+WI)x+7/ (WxX%2)

XZW2+ (= ZT)x+/(Z2xXIWk 2)

XWW2¢ (=WC)x+/(WIXXIWk2)

COB¢ (+WC)Xx+/(WIx (XJW-XWW) X (XTW2-XWW2))

COWe (< WC) X +/+/ (WX (X~ (,X)pXTIW)X ((X%¥2)=(£X),XIW2)})
AD¢ COB-(K=1)xCOW+RKx (T-1)

+P1¢ ( (1-Z)XxXZW2)+(ZxXIW2)

+P2¢ ((2XWCH2) < ((WCK2)—+/WIX2))x (Z+A)%AD

+P3¢ (2% (2% 2)XWCX COW)+ (AXWIXKx (T-1))

+P4¢ ((2XWC2)= ((WCk2)=+/WI%2))x ((2%2)+ A)xAD
+PC+P+C+Hx (P1+( ( (P2-P3)-P4)x (XJW-XZW) )-(P%*2))
FC

+TPC+ (C:P)x100

En segon lloc, presentem els programes dels models de credibilitat de classificacié

creuada que varem veure als capitols 3 1 4:
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Programa C.4 Programa KK del model de credibilitat de classificacid creuada "two

»

YKK[DO }v
[0] W KK P;I;J
[1] +(+/+/+/W#0) s ETO
[2] We 0o .=(00¢ .=P)
[3] ETO:
[4] D3¢ (+/D3¢00 .=(0¢ .=P))
[B] DIM3¢24,P
[6]  +Xe(+/(WxP))+ (O« (+/W))
[7] DIM1¢1ts0
[8] DIM2«14,0
[9]  +MI¢(+/0xX)= (WI¢(+/0))

[10] +MJ¢ (+/0xX)}+ (WJ¢ (+7/0))
[11] +Me«(+/+/0xX)=: (WT¢ (+/+/0))
[12] %O
[13] +82¢(+/+/+/Wx (P-(DIM3/H+ (DIML,DIM2,1)s,X))%2)< (+/+/(D3~-1))
[14] C+3s0
[15] HI«(DIM1,1)pMI
[16] HJI+«(1,DIM2)sMJI
[17] C[2]¢+/(+DIM2)x ((+WI)x (+/(Ox (X—(DIML/HJI))%2)))-((S2)* (DIM1=-1)+(WJ))
[18] C[1)¢+/(+DIM1)x((+WI)x(+/(0x (X-(DIM2/HI))*¥2)))={(S2)x (DIM2-1)+(WI))
[19] C[3]¢(+/+/((Ox (X-M)%2)+ (WT)))~(((DIM1xDIM2)~1)x (S2)+WT)
[20] w%C
[21] D1¢1-((+/((+/0%2)+(WI%2)))+DIM1)
[22] D2el=((+/((+/0%2)+(WI%2)))+DIM2)
[23] D3¢l-(+/(WI<WT)%2)
[24] DA¢l-(+/(WI+WT)%2)
[25] D5¢l-(+/+/(0+WT)%2)
[26] D+(3,3)s0,D1,D1,D2,0,D2,D3,D4,D5
[27] %D
[28] +B¢1E™ 12 (CED)
[29] +%¢(B[3]%x0)+((B[3]X0)+82)
[30] +ZI«(B[1]x+/Z)+((B[1]x+/2)+B{3])
[31] +32J¢(B[2]x+/2)+((B[2]x+/Z)+B[3])
[32] LJ«DIM2p1
[33] LI«DIMl,r1l
[34] LJC+DIM2,1
]

IT+0

[36] BEGIN:

[37] IT«IT+1

[38] LJ¢(+2)xLI+LJC

[39] LIe(((= +/Z)X(+/ZX(X—(DIM1/K1*(1 DIM2),LJ))))-M)xZI
[40] LJCe(((++/2)x (+/Z% (X~(DIM2/K2+(DIM1, l)pLI))))—M)xZJ
[41] ~2STOPx~+IT21000

[42] +BEGIN

[43] STOP:LJ+LJC

[44] MX«(DIM1,DIM2)sM

[45] +LIT¢ (((X-MX)=(8(2(8X))p,LI))~(0(+sX)pLJ))*2

[46] w#LI

[47] wLJ

[48] +YI«(++/Z)x(+/(Z%(X-(DIMi/H1l¢+(1,DIM2)pLJ))))

[491 +YJ¢ (++7/Z)%x (+/(Zx (X=-(DIM2/H2¢« (DIM1,1),LI)}))

[50] ID¢«(DIM1,DIM2)s21

[51] Q26 (£0)p (Z2IX (YI-M))

[52] Q1¢R((~(RO))A(ZIX(YI-M)))

[53] +XEeMX+(2x (X~-MX))+((ID-2)xQ1)+((ID=-2)xQ2)
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Programa C.5 Programa KKA del model de credibilitat de classificacic crevada

additiu "two way”

vKKA[D ]v
W KKA P;I;J
4 (+/+/+/W#0) pETO
We0o .=(00 .=P)
ETO:
D3¢ (+/D3¢00 .=(00 .=P))
DIM3¢24pP
+Xe (+/(WxP) )+ (06 (+/W))
DIM1+1%t20
DIM2+«1i,0
+MI¢ (+/0%X)+ (WI¢ (+/0))
+MJ ¢ (+7/0x X))+ (WI« (+/0))
+Mé (+/+/0%X)+ (WD« (+/+/0) )
%0
+82¢ (+/+/+/Wx (P-(DIM3/He (DIM1,DIM2,1)s ,X))%2)+ (+/+/(D3-1))
Ce2p0
HI« (DIM1,1)psMI
HJ+ (1,DIM2)sMJ
Cl2]¢+/(+DIM2) % ( (+WIT)x (+7(Ox (X=(DIML/HT) )% 2)
C[1]e+/(+DIM1L)X ((*WI)x(+/(Ox (X-(DIM2/HI))%2)
%C
Dlel=( (+/((+/0%2)+(WI%2)))+DIML1)
D2¢1=( (+/((+/0%2)+ (WI%2)))+DIM2)
D+(2,2),0,D1,D2,0
¥D ’
+B+1E" 12| (CED)
+ZI¢ (B[1])+ ((B[1]+(S2+WI)))
+ZJ+ (B[2])+ ((B[2]+(S2+WJ)))
LJ«DIM2s1
LI«DIMipl
LJC+«DIM2p1
IT«0
BEGIN:
IT«IT+1
LJ« (+2)xLJ+LJC
LI¢ (ZIXx (MI-M))~-((ZI+WI)x (+/(0x (DIM1/K1l¢(1,DIM2),LT))))
LIC+ (ZIx (MI-M) )~( (ZT+WJT) x (+/(Ox (DIM2/K2+ (DIM1,1)»LI)))
+STOPx1IT21500
+BEGIN
STOP:LJ«LJC
MX+ (DIM1,DIM2)sM
FLI
FLJ
YIeMI-((+WI)x (+/(0x% (DIM1/K1¢(1,DIM2)2LJ))))
YJ¢«MI~( (+WJT)x (+7(0x (DIM2/K2¢« (DIM1,1),LI))))
YT
¥YJ
ID+ (DIM1,DIM2)pn 1
Q2¢ (£0O)p (23x (YT-M))
QLeR( (2 (RO) )2 (ZIx(YI-M)))
+XE« MX+Q1+Q2

))=((S2)x (DIM1-1)+(WJ))
))=((S2)x (DIM2-1)+ (WI))

)
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Programa C.6 Programa KKB del model de credibilitat de classificacié creuada de
Bihlmann-Straub

YKKB[O ]v
W KKB P;DIM1;DIM2;DIM3;X;0:MI;MJI;M;S2;WL;WJI;WT;H;D;B;C;XEiMX
3 (+/+/+/W#0) pETO

We 0o .=(00 .=P)
ETO:

D3¢ (+/D3¢00 .=(00 .=P))

DIM3«2ipP

+X¢ (+/(WxP) )+ (0« (+/W))

DIM1+«1%,0

DIM2«1i,0

+MI¢ (+/0%X)+ (WI¢ (+/0))

+MT¢ (+/0%X)+ (WI¢ (+70) )

+Me (+/+/0xX) = (WT+ (+/+/0))

+82¢ (+/+/+/Wx (P—-(DIM3/H¢ (DIM1,DIM2,1)s ,X))%2)+ (+/+/(D3-1))
+Ce (+/+/( (0% (X-M)%2)= (WT)))~(((DIMLxDIM2)-1)x (S2)+WT)
+De1=(+/+/(0+WT)%2)

+B«+1E~12[ (CED)

+Z¢ (Bx0)+ ((Bx0)+82)

MX¢ (DIM1,DIM2)pM

+XE« MX+Z% ( X=MX)

Programa C.7 Programa KKJ1 del model de credibilitat de classificacid creuada
de Jewell (segons 'expressio (3.122))

vKKJ1([0O v
W KRJ1 P;I;J
+(+/+/+/W#0) 2 ETO

We 0o .=(00 .=P)
ETO:

D3¢ (+/D3¢ 00 .=(00 .=P))
DIM3«2{pP

+X¢ (+/(WxP) )+ (O« (+/W))
DIM1¢1450

DIM2¢ 1440

+MI¢ (+/0%xX)= (WI¢ (+/0))
+MJ¢ (+7/0xX)+ (WJ¢ (+/0))
+Me (+/+/03X) + (WE+ (+/+/0))
0

+82¢ (+/+/+/Wx (P~ (DIM3/He (DIM1,DIM2,1)s,X) }%2)+ (+/+/(D3~1))

Ce200

HI+(DIM1,1)sMI

HJ« (1,DIM2)sMJ

C[1]¢+/(+DIM2)x ((+*WJI)X (+7(Ox (X—(DIM1/HTI))%2)))~((S2)x (DIML~1)+ (WJ))
Cl2]¢(+/+/((Ox (X-M)*2)+ (WT)))~( ( (DIMLXxDIM2)-1)x (S2)+WT)

#C

D2¢1=( (+/( (+/0%2)+ (WJI%2)))+DIM2)

D3¢ 1~(+/(WI+WT)%2)

DS¢1~(+/+/(0+WT)%2)
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{23] D<(2,2)sD2,D2,D3,D5
#D

[25] +B¢1E" 12l (CED)

[26] +B«106.17084 2729.79953

[27] +2Z¢(B[2]x0)+((B[2]x0)+52)
[28) +2I¢(B[1]x+/Z)+((B[2]+(B[1]x+/Z)))
[29] MX+(DIM1,DIM2)s,M

[30] +YIe(++/2)%(+/(2xX))

[31] +LI¢Z2Ix(YI-M)

{32] +LIJ«((X-MX)-(8(s(8BX))pLI))xZ
[33] ID¢(DIM1,DIM2)e11

[34] Q1eR((A(KO))p(ZIX(YI~M)))
[35] +XEeMX+(2x (X-MX))+((ID-Z)xQ1)

Programa C.8 Programa KKJ3 del model de credibilitat de classificacié crevada

de Jewell (segons lexpressié (3.133))

TKKI3[0]v
[0] W KKJ3 P;I;J
(1] =+ (+/+/+/W#0),ETO
[2] We 00 .=(00 .=P)
[3] ETO:
[4] D3¢ (+/D3¢00 .,=(0¢ .=P))
[5] DIM3¢2}pP
[6] +X6 (+/(WXP) )= (0¢ (+/W))
[71] DIM1¢1%20
[8] DIM2¢14,0
[9] +MI¢ (+/0%X)+ (WI+ (+/0))
[10] +MJ+« (+/0xX)+ (WJ« (+/0))
[11] +Mé(+/+/0xX)+ (WTe (+/+/0))
[12] 9O
[13] +82¢(+/+/+/Wx (P~-(DIM3/He¢ (DIM1,DIM2,1)7,X))%2)+(+/+/(D3-1))
[14] C¢220
[15] HI+(DIM1,1)sMI
[16] HJI«(1,DIM2)sMJ
[17] C[Ll1¢+/(+DIML)X ((+WI)x (+/(0x (X-(DIM2/HI))*2)))~((S2)% (DIM2~1)+(WI))
[18] C[2]«(+/+/((Ox (X~M)%2)+(WT)))=(((DIMIxDIM2)=1)x (S2)+WT)
[19] #C :
[20] D2e1-((+/((+/0%2)+ (WI%2)))+DIM2)
[21] D3¢1=(+/(WI+WT)%2)
[22] D5¢1=(+/+/(0+WT)%2)
[23]1 D+(2,2)sD1,D1,D4,D5
[24] %D
[25] +B«1E~12[ (CED)
[26] +Z¢(B[2]x0)+((B[2]x0)+S2)
[27] +ZJ+(B[l]x+/Z)+((B[2]+(B[1]x+/z)))
[28] MX«(DIM1,DIM2)sM
[29] +YJe (=+/Z)x (+/(2XX))
[301 +LJ«ZJx(YJI-M)
[31] +LIJe ((X-MX)=(0(2X)pLJ))XZ
[32] 1ID+(DIM1,DIM2)pr1
[33] Q2¢(£(0))p(2Ix(Y¥YT-M))
[34] +XE«MX+(2Zx(X-MX))+((ID=-Z)xQ2)
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Per 1ltim, ens queden els programes destinats al calcul de les reserves IBNR,
que ocupen la segona part de la tesi doctoral. Tots els programes calculen la resta

del trianglé "run-off” a partir de les dades conegudes:

Programa C.9 Programa VYLD de calcul de reserves IBNR segons el model de
De Vylder

YVYLD[O ]V
[0] W VYLD X;DIM1;DIM2;HC;Y;H;B;S2;S2AL;IT;A;AC;J;Z;BC;LB;LY;XC:M
[1] 4 (+/+/W#0),ETO ’
[2] We 0o .=(00 .=X)
[3] ETO: .
[4] 0I0«1
[5] DIMle¢1teX
[6] DIM2¢142X
[7] HC¢ 00 .=(00 ,=X)
[8] QX
[9] +Y¢e (+7/(XxW) )= (+/W)
[10] HeHCx (e (pX)PY)
[11] PJIW[;1l]
[12]) +B¢ (+/HxX)+ (+/H%2)
[13] +82¢(+M¢+/(+/HC)=DIM1p1)x (+/+/Wx (X=((e(£X)pY)x(R(£X)#B)))%2)
[14] S23«(S2)+(W[:11])
[15] S2AL«(S2J)+(+/Hx2)

[16] IT«O
[17] A+l
[18] AC«1

i19] BEGIN:J«1

'20] IT«IT+1

21] A« (+2)XA+AC

.22] 2¢(+DIM1sA+S2AL)XA

(23] AC+(+DIM1)x+/Zx(B-DIM1lr1)%2

[24] +STOPx~(0.00001>1(A-AC)+A)vIT2100
[25] +BEGIN

[26] STOP:BC+DIM1,0

[27] +A¢AC

[28] +%

[29] +BC¢(DIM1p1-%)+ZxB
[30] J¢2

[31] INI1:

[32] 8¢2

[33] INI2:

[34] = ((J+S)<(DIM1+2))sIC
[35] X[J;S1¢Y[SIxBC[J]
[36] IC:

[37] +(DIM128¢S+1)pINI2
[38] 3 (DIM1:J¢J+1)sINI1
[39] +XeXx (K(2W)pPJ)
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Programa C.10 Programa MK de cdlcul de reserves IBNR segons el model de De

Vylder-Mack

YMKI[@D Jv
[0] W MK P;T:D;2;A;ZM;S2;PV;IT;C;CC;2C;J;S;Z2E;PJ
[1] 0I0«1

[2] +(+/+/W#0) 2 ETO
[3] We0o .=(00 .=P)
[4] ETO:
[5] Te¢1ltsP
[6] HC¢ 00 .=(00 .=P)
[7] Q«P
[8] 4D« (+7/(WxP))* (+/W)
[9] PJIeW[71]
] 2¢P:(e(sW)sD)
] A¢l
1 ZMe (+/(WxZx (e (pW)pD)%A))+PVe (+/(Wx ((&(+W)2D)*A)))
] #8262x(+(Tx(T=1)))x+/((+/Wx ((e(pW)pD)*A)x (2~ (R (W), ZM))*¥2))
] IT«0
] Ce1
] cc+1
] BEGIN:J«1
18] IT«IT+1
] C+(=+2)xC+CC
1 ZCe¢PV: (PV+(S2+C))
] CC&(+T)x+/ZCx (ZM~1)%2
] 3STOPx1(0.00001>!(C-CC)~C)vIT2100
]
]
]
1

23 +BEGIN

24] STOP:

25 +C+CC

26 +ZC .
27] +ZE¢(2CxZM)+(1-2ZC)
[28] J¢2 '
[29] INI1:

[30] S«2

[31] INI2:
[32] 9 ((J+S)<(T+2))s1IC
[33] P[J;S]¢D[S]*ZE[J]
[34] IC:

[35] +(T2S¢S+1),INI2
[36] +4(T2Je¢J+1)pINI1
[37] +PePx(8(,W)PPJ)

Programa C.11 Programa YY de calcul de reserves IBNR segons el model “two

way”

eYY[DO]lw
[0] W YY P;D;U;UO0;UD;UA;DD;QD;QO;QA;A;Q;BO;BD;S2;B;Z0;ZD;NO;ND;LO
7A2;A3;A4;DL;J;S;T;WA;WD;WO;WI;W2;PJ .
[1] O0IO+«0
[2] 2 (+/+/W#0)pETO
[3] W¢0o.=(00.=P)
[4] ETO:
[51 Te1tpP
[6] HC+ 00 .=(040 .=P)
[7] HeP
[8]  +D¢ (+7/(WxP))+ (+/W)




300 Apeéndix C. Programes informatics

[9] U«P:(8(s#P)sD)

[10] +PJ«W[;0]

[11] Ce¢l

[12] Wewx(e(pP)pD)%(2-C)

[13] +UO¢ (+WO&+/W)x (+/WxU)

[14] +UD¢ (+/(—1T)# (WrU) )+ (WDe+/ (=1 T)$W)

[15] Ale (WTe+/+/W)=(+/((+/(-1T)dW2cWk2)+(WD)))
[16] A2¢Tx(T=-1)x(+2)

[17] A3¢WT-(+/((+WO)x+/W2))

[18] A4eWT=(+/( (+WAc+/W)X+/W2))

[19] +UA¢ (+WA)X (+/WxU)

[20] DD« (T,T)s0

[21] J+0O

[22] ETI1:

[23] DD[J;]¢(J4UD), (Js0)

[24] = ((T~1)2J¢J+1)sETI1

[25] ODe+/(+7(~T)% (Wx (U-DD)%2))
[26] QO¢+/+/(Wx(U~(&(»sW)pUO))*2)
[27] OQA¢+/+/(Wx (U=(8 (#W)pUA))¥2)
[28] +A¢(3,3)pAl1,0,A2,0,A3,A2,A4,A4,A2
[29] +Q¢3,QD,00,0A

[30] +B¢QEA

[31] BO«B[0]

[32] BD¢B[1]

[33] S2¢B[2]

[34] +20¢«(BO)+ (BO+(S52+W0))
[35] +2ZD¢(BD)+ (BD+(S2+WD))
[36] NOZOx (UO-1)

[37] ND+ZDbs (UD-1)

138] 1IT¢«0

[39] LO«Tp1

[40] LD+«Tel

[41] LDC¢Tp1

[42] DL+ (,W)p0

[43] BEGIN:

[44] IT¢IT+1

[45] = (IT2400)pSTOP

[46] LD¢ (=2)xLD+LDC

[47] J¢O

[48] ET3:

[49] DL[J;]¢(J+LD),(Js0)
[60] +((T=1)2J¢J+1)#ET3
[51] LO¢NO=(ZOx((+WO)xX(+/(DLxW)))
[52] LDC«ND~(2Dx ((+WD)x (+7(-1T)4(
[53] +BEGIN

[54] STOP:

[65] - +LD¢LDC

)
(8 (pW)»LO)XW))))

[56] %LO
[57] J¢1
[58] INI1:
[59] 8S«¢1.

[60] INIZ2:

[61] A ((J+8)<(T))sCIU

[62] P[J;S1+D[S]*(1+LO[J])
[63] CIU:

[64] (T>S¢S+1)pINI2

[65] -+ (T>J«J+1)psINIL

[66] +P1ePx(R(»W)sPJ)
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