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#linclude<stdio.h>
#include<stdlib.h>
ffinclude <conio.h>
#include<math.h>
#include<ermo.h>

#define MAX_STR 80
#define LENGTH 17
#define LIFES 6
#define N1 1
#define N2 2
#define N3 3
#define H-ti- 4
#define N& &
#define NE 6
#idefine N7 7
#define HORN 11
#define T1 3
#define T2 3

#define MAX_RVAL 327684
Z

FILE *fp_out; Ll
char f_out_name[MAX_STRI, ¢

AUYINYNINYINT

FILE *fp_seedy* filglfor random seed */

LARIANINNNINGAY

char title_1[MAX_STR];
char title_2|MAX_STRI;
char title_3[MAX_STR];

static unsigned seed[30]/* seed number for random number */
static int horizon, /* simulation length */



static float Ib_pfi,mo_pfi,ub_pfi;
static float lb_cpi,mo_cpi,ub_cpi; /* economic parameters */
static float Ib_wri,mo_wri,ub_wri;

static int Ib_pro_num,ma_pro_num,ub_pro_num; /* numbers of projects */

static int Ib_pro_life,mo_pro_life,ub_pro_life; /* project life */
static float lbo_k,mo_kub_k; /* value of K */

static float lb_mo_IRR,mo_IRR,ub_n
static float Ib_IRR,ub_IRR;
static float lb_gr,mo_gr,ub_gr;
static float start_bdgt; /* st8
static float a,b; /* output elag

static float Ib_cap,ub_cap; /* distriBL

static float I_ep,ul_ep;
static fioat Im_ep,um_ep; /* price
static float lu_ep,uu_ep; .=

static float ll_ew,ul_sw; ..j
static float Im_sw,um_ew; /* tﬁ elasticities */

mﬂmmﬂbﬂﬂ’mﬂﬂﬁw gIN3
e ﬁﬂimmﬂ"l’mﬁl"lﬁﬂ

static float lb_a3,
static float Ib_g4,ub_g4;

static int m1,m2;

static float MARR,STRR,HORR,Rd,Re;
static float au,bu;
static float equity;



static float z_prior{HORN|,dvdendHORN;

static float pfi[LENGTHI;
static char pfi_class|LENGTHI,

static float cpilLENGTH;
static char cpi_class|LENGTH;

static float wiilLENGTH];
static char wri_class[LENGTHI;

static int pro_num|LENGTH];

f—
float DERMIN,DERMAX,;
static float DER,DEBT,DEBT1,DEE
float interest{HORN],
#—_.

static float far kINGI[LENGHHI,C8

..[
W

static fioat far mod_IRRINGI[LENGEK)IRRINGIILENGTH];

sweou 0 OO PAAEAFH BN J

static float far 1_.mthLENETH1.m_ewlnml\.‘F,NGmLu_m{Nsm.EHsmz;

“ TR AR TIMTR

static float far fkINBI[LENGTHI,scale_up[NBJILENGTH],sum_fzIN6IILENGTHI;
static float far z[LIFES]INGILENGTH,life[N6JILENGTHI.

static float far dILIFESIINGIILENGTH];

static float far dm_pfilT1]ILENGTH],dm_cpiT1JILENGTHI,dm_wri(T1[LENGTH;

static float far dm_z[T2|[T1]ILIFESIING]ILENGTH;

67



[* variables used by “cf_gen()® function */

static float far ep|LIFES|ING][LENGTH],ew[LIFES]ING]ILENGTH];

static float far plLIFES|[NSILENGTH] wILIFESIING]ILENGTHI;

static float far ILIFESIINGJILENGTH]y[LIFESIINBIILENGTHI;

static float far incomelLIFESIING|ILENGTH],outgolLIFES]INE]ILENGTHI;
static float far raw_zILIFESIINGIILENGTHI,fzILIFESIINEIILENGTH];

static float far dm_y[T2I[T1](L
static float far dm_I[T2|[T1]]
static float far dm_income(TZ1]|
static float far dm_outgo{T2I[T1
static float far dm_ep[T2]ILIF
static float far dm_ew([T2][LIFES I |6
static float far dm_raw_ dTEIITﬂ[L S|
static float far s_scale_up[T2][T1]ING|[LENGAEL _ :
static float far dm_!kﬂ'? HIWEIILE
static float far fz_2(T2ITTHKIEE
static float far sum_tz_2(T2(TfIINGILENGTHY
static float far dm_IRRIT2IT1IINGAENGTHI;

AUINYNINGINT

'.'II LELE LR L LA L) I"I LRI ETRANRRERE AR AR I"llll‘-'l‘-'l'.'{

QW’]Nﬂ‘iﬂJNMWﬂMGH

static float far one_bun_k{NBI[HORNI,

static float far two_bun_kINGJINBJHORNI;

static float far three_bun_k[NSI[NS]INSIHORN];

static float far four_bun_kIN4][N4JIN4]IN4|[HORNI;
static float far five_bun_kIN3]IN3]INI|N3|[NI]IHORN];



static float far one_bun_worth[NE][HORNI;

static float far two_bun_worth[NB][NBI[HORN];

static float far three_bun_worth[NS][NS|[NS][HORN];
static float far four_bun_worth{N4|[N4|[N4][N4][HORN];
static float far five_bun_worth|N3|INJ)IN3IIN3IIN3I[HORNJ;

static float far k_best[LENGTH[;
static float far z_best|LIFESIILENGTH],.»
static float far d_best{LIFES|ILENGTHI

static int best_flag;
static float best_worth;
static float shot;

static int j1_best,j2_best3_bes
static float maxw;
static float sum_kILENGTH] k_min(l

static float sum_z,sum_d;

static float budget|LENGEH,
static float xequity,mult;
static int far keeprnd(32767 .!

ﬂNEI’J‘VIEWIﬁWEHﬂ‘i

void read_ i filenamel;

mm‘n mn‘smumfmmau

fioat uniformifloat lower,float upper,unsigned *seed)
float trianglelfloat lower float mode float upper,unsigned *seed),
int itriangleint lower,int mode.int upper,unsigned "seed),

void pfi_gen(void);
wvoid cpi_gentvoid);
void dm_pfi_gen(void];



void dm_cpi_genivoid),
void wri_genlvoid);
void dm_wri_genivoid),
void cf_genivoid);

void dm_cf_genivoid);
void form_bundlefvoid),
void form_1p_bundle(int t};
void form_2p_bundlefint t);
void form_3p_bundle{int t);
void form_dp_bundle(int t);
void npwivoid),

void performance(void);
void one_npwiint t);

void two_npwiint t);

void three_npwiint t);
void four_npwiint tf;

void update(int t);

void one_pro_best(int t);
void two_pro_best{int t};
void three_pro_best{int 1},
void four_pro_best{int t);
void initialivoid);

i
J
L)

cernf U8 AN N TNEING
g AN T URIINYIA Y

FILE *fi;

iffarge<=3}
{
printf(‘lnvestor [Input filename| [Output filename] [Number of run] \n');
exit{l);
!
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cirser();
Il keeprnd=farmalioc(32767° 16);
if{fi=fopeni"Random.Dat", i+ ))==NULL)
{
printf('Error : Can't find <<RANDOM.DAT>> \n');
exit(1);
|

count=0;
whilelcount<32768)
{

fscanfifl,"%d", &ke
I | printf("%ed\n’ keey

++count;
feloselfl),

sample = 0;

read_inputiargv([1]); /* ca

xequity = equity;

ﬂﬂﬂ?ﬂﬂﬂiﬂﬂﬂﬂﬁ

Hfip_seed = fopen(’ .dut"l'"l

ﬂﬂﬂﬁﬂﬁﬁmuﬁﬁﬁﬂﬂﬂaﬂ

pﬂnﬁrErrnr Can't find <<SEED.DAT>> \n');
exit(1);
}

[lprintfAnENTER THE OUTPUT FILE NAME :%);
Ifaetslf_out_name),



iflifp_out = fopentargv(2],'w)==NULL]
{
printfCError : Can't open <<%s>> \n "argv(2]);
exit(1);
|

printf(\n The selected output file is : %s"argvi2]);

iflarg[3]|=="0')
sample=(argv[3][0}-'0;
else
sample={argv[3][0}-'0")* 104 (ar
iflsample > 156}
{
printf{"Over of number
exit{1};

] .
printf{\n number of sample run.?&' 7
getchl); '
fscanf("%d", &sample);

ii Hﬂ,‘ _

]
!

"

T RUEINENINeng
- STANIANN TN

pﬁnﬂml‘l' (EEEER] I'l‘ll'fmqu m numbwll'll"l I‘-'l"l'l‘l'l‘li‘li-l"':
read_seedi();

printf(Mext Seed : %d\n”ii);



printf{\n® ****start to call pfi_gen®******\n’)
pfi_gen(); /* generate performance index of the firm */

printfn® ** * *start to call cpi_gen®*****\n");

cpi_genl); /* generate consumer price index of the economy */

printf{n®**** *start to call wri_gen®****\n%);

wri_gen(); /* generate wages rate index of the f ‘ h

printf(in® * ****** *35tart 1o call .-‘; . eeeeyd

cf_gen(); /* generate net cash flow {oseaet cand

mnﬂmlilll LEL L) I‘mﬂ 1o ca

dm_pfi_gent); /* DM simulale p

printifn®#e** e s eagiart 1o ¢ d :
dm.l:;i_ganﬂ; f* DM simulate CLms i tnds .

' [
printf\n®********start to call dm_wri_ep* ™
dm_wri_gen(); /* DM simulate wag

printfAn**eesaesrergry ‘fﬁﬁ.

dm_cf_gen(); /* DM simulatehet cash flow for each candidate p

p..nﬂm-'-'---ﬂsunﬂ'@mﬂﬂﬂﬁw BN

sum_z = 0.0;

A W) AININ NN INYA L

interest{0]=0;
form_bundle(),

p'-inﬂmvl EEREERER "’tﬂrt to m“ mw (AR RN R L) II“IH

npwil;

fprintflfp_out,in**eerrenrnes FRERFEETRER SRV RRS ARSI A NI LY.
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printf(\n********** reinitialize variable for the %d run ******"\n%ii41)

initiall);

4+

]

fffarfreelkeeprnd);

|

Jﬂ - —mmmmm -=.==ﬂ=m!n:-m-'f

void read_seedivoid)
int i;

forli =0:i<29;i+4) L
fscanflfp_seed,"%d " &seedlillf o,

Wmﬂzuﬂ'mﬂmw BN

{fscanfl” ‘M‘

WM”TWW‘WBW@B

'" =5 = _ﬂn'f

1* function read input from the files */



void read_inputichar *filename)

{* declare input file pointer as well as input file name */

FILE *fp_in;
Mehar F_in_name[MAX_STR];

/* get input file name for simulati
int i

ﬂ'pﬁntfrEniar the input file
JNgetsif_in_name);
iflifp_in = fopenffilename,’’))

/* read title of each run */ I

wmﬁwmmmw BN

fgets(title_2, MAX_STR.fp_in);

‘“"’“’W‘Tﬁ”\mimumwmaﬂ

" rnadthtufnrallparammrs used in the simulation run */
fscanfifp_in,"%d", &horizon);
/* read economic indecies distribution */

fscanfifp_in,"%f %1 %" &lb_pfi.&mo_pfi, Bub_pfi);



fscanfifp_in,"%f %f % &lb_cpi,&mo_cpi,&ub_cpil,
fscanfifp_in,"%f %f %, &lb_wri &mo_wri,&ub_wril;

/* read project life and number of project distribution */

fscani(fp_in,"%d %d %d"&lb_pro_num,&mo_pro_num,&ub_pro_num);
fscanflfp_in,"%d %d %d".&lb_pro_life,&mo_pro_life &ub_pro_life);

/* read value of K *f
fscanfifp_in,"%f %f %1 &lb_k &m0 _K
J* read distribution of IRR *

tscanfifp_in,"%f %f %" 8db
fscanflfp_in,"%f %f" &b_IRR,

fscanfifp_in,"%f % %" &lb_gr,

tscanfifp_in,"%f" &start_bdgt); /* starting 5
fscanfifp_in,"%f %f",&a,8

n
fscanflfp_in,"%f %F",&lb_cap8ub_cap);

% ﬂauﬁp’g ¥ EWI'SW BN

fscanfifp_in,"%f ‘E m_ep,&um_ep),

“““Wmmﬂﬁmﬂﬁﬂﬂma&l

fscanf(fp_in,"%f %t &ll_ew.&ul_ew);
fscanfifp_in,"%f %" &lm_ew,&um_ew],
tscanf{fp_in,"%f %1 &lu_ew,&uu_sw),

fscanfifp_in,"%f %f".&lb_q1, &ub_ql};
fscanflfp_in,"%f % &lb_g2 Aub_g2);



fscanfifp_in,"%f % &lb_q3,&ub_q3);
fscanflfp_in,"%f % &lb_g4,&ub_gd);

fseanfifp_in,"%d %d"&m1,&m2),

fscanfifp_in,"%{" &STRR),

Mfscanfifp_in,"%f %f % &MARR &STRR &HORR),
fscanfifp_in,"%f %" &au,&bu);
fscanf(fp_in,"% " &equity);
fscanflfp_in,"%f %f &Rd &Re);
fscani(ip_in,"%f % &DERMIN,

forli = 0;i < HORN; i++]
fsmnﬂfg_h.'%i’,&z;_priorﬂﬂ.‘

forli = 0 < HORN; i+4)
fscanfifp_in, "%, &dvdendli]

HUgINENINYINS

void write_inputivold] .
ARIRNNTIUANTINEIAE

<o
-
af)

|
int §;

printf{\n\n?);

printf{*%s\n" title_1};
printi%s\n” title_2J;
printf(*%s\n" title_3),
printf{"Case of : %d\n"study),



fprintfifp_out,"%-50s\n" title_1);
fprintfifp_out,"%-50s\n" title_2};
fprintfifp_out,"%-50s\n" title_3);

/* read data for all parameters used in the simulation run */

printf('Lenath of study is : %d\n” horizon),

/* tead economic indecies distribulig s

printf(PFl : %f %f %f o' lb_pfi gaed®
printf'CPI : %f %f %f \n" lb_cpj
printffWRI : %f %f %f \n"J5_wij

[* read project life and numbe, 3 ;

printffPROJECT # : %d %d %d \n'fB_p
prntffPROJECT LIFE : %d %d %d \n" X

/* read value of K */

printf('K VALUE : %f 9%f % l b _k,mo_k,ub_k),

e R ANYNTNYNS

eI INg 18t

printfi"STARTING BUDGET : %fn",start_bdgt); /* starting budget */
printf"VALUE OF a & b : %t %fin"abl /* */

printt{CAPACITIES : %t %An",lb_cap,ub_cap);



printf('LOW EP : %f %M\n",ll_ep,ul_ep);
printfCMODE EP : %f %fn"Im_ep,um_epl;
printf'UPPER EP : %f %f\n",lu_ep,uu_ep),

printfTLOW EW : %f %fn”ll_ew,ul_ew),
printiCMODE EW : %1 %RAn"Im_ew,um_ew);
printfFTUPPER EW : %f %fn"lu_sw,uu_e

printiCAU BU : 9%f %fnau,bul;
printiCEQUITY : %fn"equityl

printf(Rd : %f Re : %f\n",&Rd,&R8);
print{(DERMIN - %f DERMAX : %

forli = 0 < HORM; i++) .
printfZ_PRIOR (%d) : E J+1,2_priorlill;

ﬂ‘UEJ’JVIEWIﬁWEJ’]ﬂ‘E

forli = 0;i < HDHN

wmawﬂmummmaﬂ
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{* function uniform distribution to calculate value of simulated
parameters

!



float uniformifloat lower float upperunsigned *seed)

float x_value,rnd;

I srandiseed);

ind = keeprnd("seed|;
*seed = md;

md = md/MAX_RVAL,
%_value = lower

return(x_value);

[t =mmmmmEmss=====

il
f* function uniform distributia to calculate value o

ﬂuElI’JVIEWITWEJ’m‘i
ama\mmumwmaa
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/* function triangular distribution to generate values that have
this kind of distribution
"

fioat trianglelfloat lower float mode float upper,unsigned "seed)



{
float rnd,rd_var_x,c_prime;

c_prime = (mode - lowerlf{upper - lower);

" srand(seed);
md = keeprnd|*seed|;

*seed = md,
= nd/MAX_RVAL,

iffrnd <= c_prim

m-uﬁwwmw BN

, mama\mmum'mmaa

f* function triangular distribution to generate values that have
this kind of distribution
!



g srand(seed);

int itrianglefint lower,int mode,int upper,unsigned *seed)
|
float md,c_prime,rd_var_x, result;

int rnd_var_num;

¢_prime = 1.*[mode - lowerlupper - lower);

md = keeprnd|*seed|;
*seed = md;
md = mdMAX_RV

ifirnd <= c_prim
{

rnd_var_x = sq

I. -
‘v:.

result = lower + (uppe 5- er)*(md_var_x) ,

rnd_var_num = result;

ﬂ‘lJEl’J‘VIEWI’i‘W g1nN3

dvarnum}:-ﬂﬁl

ﬂmmmmum'mmaa

returnimd_var_numj;

!

else

returmnimd_var_numl;
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/* function that returns maximum value between a & b */

float f_maxifloat a,float b)

if fa > bl
o ¢ 1+ - 4\ J—
Tnt imax(a,b) —- - -
Y
it o ] |
‘a v
C AUEINENINYINg
>b | p N y
AMANTUURINYIAD
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/* function that returns manimum value between a & b */



float f_minifloat afloat b}

if fa < b
return (a);
else

returnibl;

II____ == - = ,.“. = _'.‘ == . z-nn—.nm:::#:ﬂ:'f

/* function that returns manigau

.jrl
int iminfa,b)

int a,b;

if fa <b)
return (al;
else

returnib);

, ﬂum'ﬂﬂmwmm
ammmmumwmaa
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/* function to generate the performance index of the firm at each
period using the intial distribution function and the current
transition classes

i



void pfi_gen(void)

[

int Imax,t,

float third,one_third, two_third;
float one_six,five_six,one_half;

Imax = ub_pro_life; :
third = (ub_pfi - lb_pfik3 ;
one_third = Ib_pfi + third ,

one_six = Ib_pfi +
ﬁ‘u’ﬂ_six = I.Ihj“ -

g0 | —

R ¥

" AUEANENINGINS
IR TUAMINYAE

whilelt < horizon + Imax - 1)
{

[
if ipfi_class(t) == "I
pfilt+1] = triangle(lb_pfi,one_six,ub_pfi,&seed(0])



else iffpfi_classlt] == 'm}
pfift+1] = trianglelib_pfi,one_half,ub_pfi,&seed|0l};

pfift+1] = tanglelb_pfi.five_six,ub_pfi &seed|0]);

t+;

p,.nnﬂﬂuﬂg.mmmm —
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void dm_pfi_gen(void)
{

int Imanx,,tr1;

float third;

float one_six,five_six.one_half;



Imax = ub_pro_life;

third = (ub_pfi - lb_pfi3 ;
one_six = lb_pfi + third/2,
five_six = ub_pfi - third/2;
one_half = (lb_pfi + ub_pfilZ;

/* set the level of pfi */

trn =0;
while {tr1 < m1 )
{
dm_pfiftr1]i0] =
4+

ﬂmmm‘é

q 8 SRR AT TR

+41r1;

++1;
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J* function to generate the consumer price index at each period

using the intial distribution function and the current transition classes

!

void cpi_genivoid)

{

int Imax.t;

float third,one_third,two_third;

float one_six five_six,one_half;
Imax = ub_pro_life;

third = (ub_cpi - Ib_gj
one_third = lb_
two_third = ub_cpi
one_six = lb_cpi +7
five_six = ub_cpi - third

* set the level of cpi ‘V;, Y]
r —

epil0] = triangleflb €pi,mo_cpi,ub_cpi, &seed|2]);

AU INENTNEINT

HARIRTRIAN TN

whileit < horizon + Imax - 1)



|

{
if {cpi_class[t] == "I')
cpilt+1] = tnanglellb_cpi,one_six,ub_cpi,&seed(2]);
else iflcpi_class[t] == 'm’)
cpilt+1] = triangle(lb_cpi,one_half,ub_cpi, &seed|2]),
else
cpilt+1] = trianglelll. €l fe six ub_cpi &seed(2]);
}

- \I////

if lepilt+1] < ong
epi_class{tafl =
else iflcpilt+1] >= ong
cpi_classit+1] 5
else |

1++;

!

' AuEIneninenns
RN TN
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{* DM simulation function to generate the consumer price index at
each peried using the intial distribution function and the current
transition classes

*/

void dm_cpi_genivoid)



{
int Imax,Ltrl;
float third;

float one_six, five_six,one_half;

Imax = ub_pro_life,

third = {ub_cpi - Ib_cpilf3 ;
one_six = Ib_cpi + third/2;
five_six = ub_cpi - thirdf
one_half = (Ib_cpi +

[* set the level of cpi */

=0
while (tr1 <m1)
{
dm_cpiltr1]{0] = trianglalii
trlss;

“"“““ﬁﬂ*"“’“‘mmwmm
PWIRAN TN INYAD

if (cpi_classit] == "I')
dr_cpiltr1lit+1] = trianglellb_cpi,one_six,ub_cpi,&seed|3];
else ificpi_classlt] == ‘m')
dm_cpiltr1)[t+1] = triangle(ib_cpi,one_half,ub_cpi &seed[3]);
else
dm_cpiltr1lit+1] = triangle(lb_cpi,five_six,ub_cpi,&seed(3]);



++1r1;

t++;

PFasce=ss ===

period using the intial distribi

N ‘.:-,—,: ' e ===='f
/* function to generate the wagewale,ifids e o

transition classes
o ‘

void wﬂ_ﬁ-anhrnid]
l

int Imax,t;

float third,one_third,two_third;
fioat one_six,five_six,one_half;

Imax = ub_pro_life;
third = {ub_ 1__—‘ —_—
o

one_third = Ib_wriy 1
two_third = ub_wie third ;
wii + thirdn

:::::‘:prumwﬂmwmm

one_half bwﬂ+ubwnh‘2 ¢

o) ,]mn‘ifuum'mmaa

wiil0] = trianglellb_wri,mo_wri,ub_wri, &seed[4]);

if twril0] < one_third)
wri_class[0] = T,
else iffwril0] >= one_third && wril0] < two_third)

)|



wri_class|0] = 'm’;
elsa
wri_class{0] = 'h’;

t=0;

whilelt < horizon + Imax - 1)

f* generate next wri for 1

frorn - 1 pariod aisio bore R

|
{ -

Y.L

if fwrilt+1] < © -"‘T-

1II

"“"ﬁummzf’mwmm
amawmfuumfmmaa

t44;
|
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/* DM simulation function to generate the wage rate index of the

economy at each period using the intial distribution function and

the current transition classes

*

void dm_wri_genivoid)

{

int Imax,,tr1;
float third;

float one_six,five_six,one_half;
Imax = ub_pro_life;
third = (ub_wri - Ik
one_six = lb_wr +
five_six = ub_wri - thi

one_half = {lb_wri +

/* set the level of pfi */

i

' ANUIRLNIWEIN T
RN TN TN

whilelt < horizon + Imax - 1)
{
trl = 0;

while{tr1 < m1)



{
it twri_classlt] == T}
dm_wriltr1][t+1] = trianglellb_wri,one_six,ub_wri &seed[5]);
else iffwri_class(t] == 'm')
dm_wriltr1][t+1] = trianglellb_wri,one_half,ub_wri,&seed|5]);
alse

dm_wriltr1]{t+1] = triangledlb_wri five_six,ub_wri &sead[5));

trl++;

o

[* function to generate cash flow fofft

void cf_genlvoid)

e ————————

vil
{ .

int t,i

“““““ﬁ“ﬁfi"?‘ﬁ‘ﬁ’mwzm‘:

I n-ub_pm um;

%Wﬂﬁﬁﬂﬁ’fuuﬁ'l?ﬂﬂ'laﬂ

t=0;
whilelt < horizon )
{

pro_num(t] = itriangle{lo_pro_num,mo_pro_num,ub_pro_num,&seed|6]);

grlt] = triangle(ib_gr,mo_gr,ub_gr,&seed[7));



iflt > 0)
ant_bdgtlt] = ant_bdgtlt-11"(1. + grltlk

/* for each available project determine :
the project life as a skewed-to-the-left triangular distribution
*

FTWETWWWW‘E

" daturmu other parameters neeged in the msh function */

QW?ﬁ\iﬂiﬂmﬁ’]’mmﬂﬂ

Lepljllt] = uniform{ll_ep,ul_ep, &seed|12

m_eplillt] = uniform{im_ep,urm_ep, &seed(13]),

u_eplilltl = uniformilu_ep,uu_ep,&seed(14]);

Lew(jllt] = uniformill_ew,ul_ew,&seed[15]);
m_ewljllt] = uniformilm_sw,um_ew,&seed[16]);



u_ewlilitl = uniformilu_ew,uu_ew,&seed[17));

cljlitl = uniform{lb_cap,ub_cap,&seed(18));

qllilltl = uniformilb_gq1,ub_qg1,&seed]19]};
q2[jllt] = uniformilb_q2,ub_q2,&seead[20]);
q3[lit] = uniformilb_g3,ub_q3,&seed[21));
[22]);

gdfjlit] = uniform{lb_g4

2
: e

else iffkljll

else ifk
caplill) 4

else ifkilt 5 gfe
caplilit] = uniftm(10006. 1300

else if Kl < 25,0/ Zz

fmmwﬂr%ﬂwﬂﬂ%ﬂ@l BN

production fu

' Qma\mmum'mmaa

' M

whileli < pro_lifefjllt])
{

eplillilitl = trianglell_epljlitlm_eplilltlu_epljlit], &seed[24]);
ewlil{illt] = trianglel_ewdjlit, m_ew(jlit],u_ewi(j|it], &seed[25]);



.l"

..li

plilliltt) = q G pfili+tl + q2{iitl*cpili+t] + eplilllt]
wiillilit) = g3l pfili+t) + qdiitl"wrili+t] + ewdilljlit;

temp1 = wiil[jl{tla* plilfiIie* clilit]* powik(jlit]. bi).

printfCtempl , w, p : %F %f %An",temp 1 wiilllitLpllIt):*/

e = powtterp. ) faxt
temp3 = cilii4ponili
printf(’c ,

yliliiiel = §

Vi
ifybillilie) == mp[ﬂi i
W) = powd@mIkik

i

printf

¥

Hﬂﬁ"“wﬁ%wmm

Wurgotiits = whige o

QW}WWW@B

raw_zZ[illjlit] = incomelilljlit] - outgolillillt];

temp2 = pro_lifefjiit.

fzlillilit] = raw_zlilljlit] *powi(1 +IRRIi),
ftermp2 - i - 1))

a7



sum_fzfjiitl = sum_fz{jiit] + f20lGI;

44,

fljiit] = Kljiit]* powd(l.+
scale_upljllt] = fkij

4]

whilelt < horizon )
{
i=0
whilel) < pro_numilt])
{
i=0,
whileli < pro

2lilliliel

ﬁﬁﬁqﬁ%wiws{nﬁ

o pin 2wz %68 SRzl g2/

ammnmummmaa

4+

144,



{*DM simulation function to generate cash flow based on DM simulation
run
f

void dm_cf_genivoid)
{
int tr1, 2,5

float dummy_1,dummy_2,dum

float temp,

=
whilef t -c-hnliznn |
{

trl =0

whileltri < mi}

{

2 =0

whileltr2 < m2)

[ . — -
j=0; .

|
while(j < pro_numitl) =~

i ﬂ‘lJEJ’JVIEW]ﬁWEI"Iﬂ‘ﬁ

whilefi < pm.Hfa tl)

ANANINNANNaT

drr_ew(tr2]lilljlit] = triangled_ewl(jiit, m_swijlitlu_ewljlit] &sead(27]);

dm_pltr2|itr1 GG = q (K * dm_pfiltr1 Jli+t]
+a2(jlitl* dr_cpiltr1 lli+t]
+dm_eptr2I,

dm_witr2i{tr1 JEIGHY = a3t * dm_pfilte |fi+t]



+qaIit]* dm_wriltr1]fi+1]
+dm_ew(tr 2]l

dummy_1 = powlkijlitl.b};

dummy_2 = a*dm_pltr2]itr 1 I chilel;

dummy_3 = dm_witr2][tr 1[ItV idummy_1* dummy_2);
dummy_4 = 1fla- 1.},

dm_lite2]te G = pow{durm

dm_yltr2litr 1 |l = £

a2 1611 )

printf{’dm_y ; %f, |

4 *:I: r".r' \
ifidm_yltr21ltr 110Gt == caplilly .

e
dm_ttw2itet GGt = powwdicapliciic

A,

else

. .mmmﬁlulﬂ%ﬂlﬂMSW BN

*drm_ylte2Ilee G

ATANIUFMINGINY

*dm_I[tr2][tr1 G

dm_raw_z{te2)tr 1 I = f_maxt0..{dm_incomeltr2]itr1 [t
- dm_outgoltr21(tr1 JGIGILN);

dm_IRR{tr21[tr11GI = triangle(b_IRR,mod_IRR[ItLub_IRR.&seed(28));
templ = pro_lifel(jiit ;

100



fz_zlte21te GG = dimn_raw_z{te2]te 1 (G0
*pow((1.0+drm_IRR{te2] [t G,
{templ -i- 1.0}

sum_fz_z[tr2lr 110t = sum_fz_zfe2]{te 111
+fz_zltr2){er 1IN

dm_fkitr2](tr1 Gl = kG powiies

i++,

f*  printffdmfk sumize i
y,

j4+,

tr2++; ¢

 ARIANTUIMIINIAY

!

t44;

t=0
whilel t < horizon )
{

" AUEINENINYINS

1M



=0
whileltr! < m1]
|
u2 =0
while{tr2 < m2)
{
=0
whilefj < pro_numit])
|
i=0
while(i < pro_life(jlit])
|

i printf(dm_z,raw_z : ¥ %; '
B T o
dm_raw_ztu2)lu il =

i+4;

|

¢

we AUEINININYING
= EIANITUIMINGIAY

-t

void form_bundlelvaid)
{

102
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int t,

=0

whilelt < horizon |

!
I printf(\nPeriod is : %d"1),*"/

/" printfnform 1 bundle’);"/
form_1p_bundle(t);

I printf(\nform 2 bu
form_2p_bundlet);

/" printf\nform 3 by v

/ printf(\nform 4 bundle’);",
form_dp_bundleit);

1+4;

1 ﬂuEll’JVIEWITNEJ’]ﬂ‘i

|f“ T ---n:rr:"": .I"

QWWG\‘Iﬂ‘iWNWYJWEﬂﬁH

ormgip_bundlefint

{

int j1;

i1=0;
whileljl < pro_num[t))
{



one_bun_k[11ith = kG110;

i1++;

vioid form_2p_bundle{int t}

l
int 1,2

in=0

while(j1 < pro_numit] - 1)

{
Z=1+1

whileli2 < pro_numit])
{
two_bun_k(j11[241-111t] =, ki1 skl

i S—————

v

j2++,
|

-
, ‘

14+

}

u ﬂUH’mEWITWEJ’]ﬂ‘i

ammmmumfmmaa

void form_3p_bundie(int t)

{
int j1,§2,i3;

j1=0

Tt i

104
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while(j1 < pra_numitl-2)

{

2=j1+1;

while(j2 < pro_numit] - 1)

l

B=i2+1;

while(j2 < pro_numit]}

{
three_bun_k[j11[i2-1-1J[3-j2-1]it] =

[REEH
24+; n

14+,

F.mmn--mﬂ:

void form_dp_bundleli
{ b

Al 1t
int j1,i2,i3,j4,

AULINENINYINT

1=0 7 d o o/
~@RIAANNIUURTINER Y
j2=]141;

while(i2 < pro_numlt] - 2}

[j:'! = j241,

whilefj3 < pro_numit] - 1}

{i4 =3+,

!\“d



while(4 < pro_numl[tl

{

four_bun_k[11[2-1-11(3-12-114-3-111t] = k[Tt + k{20
+ kI3l + ka4l

LI

B4

void npwivoid)
{

intt,

shot = 0;

t=0;
whilelt < horizon |

ﬂUEll’JVIEWIiWEJ’]ﬂ’i
“@Wﬁﬂ\iﬂ‘imuﬁﬂﬂmﬁ&l

mma_nmﬁﬂ.
four_npwit);

one_pro_best{t);
two_pro_bestit);
three_pro_best(t);
four_pro_bestit);

106
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getehl;

printf(® PERIOD %d “1+1);

printfA\NBUDGET = § %f \nK EQUTY = § %f \nK DIVIDEND = § %f K',
budget{t], equity,dvdenditl);

printf\nOUT OF %d CANDIDATE PROJECTS l )
printfAMWITH TOTAL COST OF § %k Ksumy ’/ |
printfNAND A MINIMUM FIRSTRGOSTOR ' %! K Ee=isii

printf(" Bf:t _flag is %d : \n'
switch(best_flag)
{
case O
fprintfifp_out NONE ARE
printf(NONE ARE

break;
i
case 1: "l

printi(BUNDLE %d IS SELECTED\", j1_best);

~AUININTNEINT
4RI IUYAILANEAY

break;

case 3
printfCBUNDLE %d AND %d AND %d IS SELECTED\, j1_best,
j2_best,[3_best),



108

break,

case 4

print{fBUNDLE %d AND %d AND 9%d AND %d 1S SELECTED\n",
j1_best,j2_best j3_bestj4_best),

break;

4+,

performancel);

int ti;

e FUHINENTNEYINS
~QRANN T AN TN

whilel t < horizon)
{
measure = measure - k_best[t]*powl(1.+STRRA),(horizon - t- 1)},

i=0;
whileli < ub_pro_life)
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{
iff{t+i) <= horizon}
[

measure = measure + Z_bestil[t]*powl(1.+STRR,(horizon-t-1 .-},

" printf('Pass measure Impﬂmm "‘.' * meas

{
f pﬂnﬂfl_bﬂuﬂ%ﬂ][%d / f
f* printH‘STHFI %% horizo ' o

s el

measure = measure +

i++;

b4+

l ﬂ‘LJEJ’JVIEWIiWEJ’]ﬂ'ﬁ

printffn\ninNET HE WORTH OF CAStLFLW AT THE HORIZON = § %f I{'

IRIADINUNIA DAL

measura);

/= S s —— —-— i

void one_npwi(int t)



1o

{
int j1,itrl,ur2;
double sums=0;

j1=0
whilelj1 < pro_numitl)
{
sum -= sum;
rl =0,
whileltrl < m1]
[
2 =0;
whileltr2 < m2)
{
=0
whileli < ub_pro_life)
{

I printf{'one_bun_k = %f,sum =.‘ sun
[tr21itr G tVpow( :
i+4]
]
tr2++,

. AUEININTNEINS
QRN HRTINYINY

printf("1_b_worth, 1_b_ksum %f %f %fn*,one_bun_waorth(j1][t],
one_bun_k[j1][t],sum;

J144;
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void two_npwiint t)
{
int j1,j2;

j1=0
while(j1 < pro_numlt}-1)
{

ji2 = j1+1;

while(j2 < pro_numit]}
{

two_bun_worth[j11(j241-1

j24 4,
}

144

= e ‘! ’ m============="/

”‘""“"“”'“’"““ﬁummmwmm
wﬁama\mmuwnwmaa

j1=0
whilefj1 < pro_numit}-2)
I

i2 = j1+1;

whilelj2 < pro_num[t}-1}
T

+one_bun_worth[j2Iit];

m
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3 =241,
whilel |3 < pro_numit]}
I
three_bun_worth[11[2-1- 1132111 = one_bun_worth[j1]it]
+one_bun_worth{j2][t]
+one_bun_worth[j3lt;

void four_npwiint t}

{
int j1,i2,j3,4;

=0
while(jl < pro_n

ﬁ%ﬂqmawswawns
QNI NI INYIaY

AN
Inﬁ:?q: pro_numit}-2
{
3 = j2+ 1.
while{ 3 < pro_numlt}-1)
{
j4 = 3+1;
while(j4 < pro_numit]}
|

2= j'E+1



13

four_bun_worth(j11[j241-11342-11(14-13-11it] = one_bun_worth[j1]{t]
+one_bun_worth{j2|lt]
+one_bun_worth{j3]t}
+one_bun_worth[j4l[t];
A4+

34+,

24+,

144,

[=mmmms=cs===aax == ======s======='/

void adjust_der(int 1)
{

DEBT2=0);
DER=DEBT/equity.
HDERMAX>0) // if 1008 ¥
\yl
( -
if(DEBTI=0) d

e FUBIREN NN T
 ARIRRIOIAM AN

g

DEBT1=(DERMAX"*DEETWDER;

DEBT2=DEBT1-DEBT,;

DEBT=DEBTI;

interest|t+1]=DEBT*Rd;

MARR=(DEBT* Rd/IDEBT+equity))+{{equity " Rel/IDEBT+equity)),
HORR=MARR;



I printf(DER = %f \n",DER),

i getchi);
DEBT2Z=0;
interest(t+1]=DEBT*Rd,
MARR=(DEBT*RA/ADEBT+equity))+{(equity* ReV{DEBT+equity))
HORR=MARR,

else

DEBT=DERMAX" equity, 4
interest[t+1]=DEBT*
DEBT2=DEBT;
MARR=({DEBT*Rd/IDEBT+s
HORR=MARR;
}
}
else if{DERMAX==0) Helsh-otioos
v,
{ ..;
interest{t+1]=0; *

“ﬁumwﬂmwmns
ammmmummmaa

!. =EEEEEE= == EE T EE S SR -

void update(int t}

114



{

int kkk;

kkk = 0;

adjust_der{t),

iftt=0}
whilelkkk < (t-1))
{

SUM_Z = SUM_Z + Z_

K4+,

i —

alse
printfC\n’);

budgett] = z_prioritl+sum_z+sl ,::;:_;

"""”““"""""W ANENINENT

fnrinrfﬂp.nut. *++*+* THE FIRM IS BANKRUPT AT PERI 0D %d ******

QWWMﬂ‘iﬂJNViT’JﬂB’WﬁB

pﬂrfon'nunnau.
exit(1);

else

115
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void one_pro_best{int 1)

(

int 1,j1,mw,maxj1;

best_flag = 0;
best_worth = 0,
j1_best = 0;
shot = budget(t];
it=0

nw = 0;

while(j1 < pro_numit])

I printf{"one_bun_k : %
one_bun_k[j11it},one_bun,

ffifone_bun_k(j1It <= bydgeth
{ =

nw =nw+ 1; -
]

'

m"'ﬂuEI’JVIEWI’i‘WEI']ﬂ’i

maxw = meJ:un_wmhl]iltl]

Wwaqnimumawmaa

}
else iflone_bun_worth{j1]it] > maxw)
[

maxw = ene_bun_worthlji][t);

maxj1 = |1

alse

16
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else

i++;

}

ifinw > 0}

{
best_flag = 1;
best_worth = maxw,;
k_best[t] = one_bun_k|
shot -Fbudgatltl £
j1_best = maxj1;

i=0;
whileli < ub_pro_lifels = —
e J

( -
z_bestlillt] = zfilimaxj1}{#

""““"ﬁ“utl'm‘zm'iwmn‘s
; ama\mmumfmmaﬂ

else



[fo=m—ma= ==mnEm ===s=s========z= ==== S =4

void two_pro_best{int t)

[
int 1,j1,j2,nw,maxj1,maxj2;

in=0

mw = 0;

whilel(j1 < pro_num(t}-1)
{
2 = j141;

whilelj2 < pro_numltl)

[

ifitwo_bun_k{j1]lj2-1-11it) <= lidg
two_bun_worth(j11241-111tl > _
8 two_bun worth(112:1-11 :- w—

m,.ﬁﬂﬁ’ﬁﬁmwmm

QW']&\‘Iﬂ‘iﬂJNW]’JﬂEJ']ﬁH

& ifitwo_bun_worth[j11j21-11it] > maxw)
{

maxw = two_bun_worth[j11{2-1-11{t);

maxjl = j1;

maxj2 = j2.

else

118
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j244;
|
144,

]

iffiw > 0}

{
best_flag = 2.
best_worth = maxw, .
k_bestit] = two_bun_kimaxiilifag® g i )
shnt=-budput[t]. hestlt]: .

whilefi < ub_pro_life
h‘ Sl

| -

z_best(ilit] = zlillm:

i++;

1 ﬂ‘lJEl’JVIEWIiWEJ"Iﬂ‘ﬁ
"’QW’W&\‘Iﬂ‘iWNW]’JWmﬁH




120

void three_pro_bestiint t]
{
int ij1,i2,i3,nw,max]1,maxj2,maxj3;

=0

nw =0,

whilelj1 < pro_numit}-2)
{
i2=]1+1;

while(j2 < pro_numit}-1)
{ -

j3 =j2+71;

while(j3 < pro_numit])
{

:ﬁ"ﬂ"t’fﬂ%%‘%’wmm

waa\mtuum'mmaa

else if{three_bun_worth{j11{21-11(2-2-11it > maxw)
{
maxw = three_bun_worth(j11241-113-j2-11itk
maxjl = j1;
maxj2 = 2,
maxj3 = |3,




B

i

glse
alse

i34+,

24+
1
j1++

!

ifinw = 0)

{
best_flag = 3,
best_worth = maxw; o
K_bestl] = three_bun_imaxi1lmaxjZpasi-+ e
shot = budgetl] - k_begtl, ™ ="
11_best = maxj1;
j2_best = maxj2 ;
j3_best = maxj3 |

v

¢

- AUEINYNINYINT
ARININTUNNIINY1AY

z_bestlillt] = zillrmaxj? Jith+zlillmaxi2t]+ 2lilimaxj3)t];
I+4;
|

I
else



,u B T o == == ""'JF

EEEETOEEEme——

vaid four_pro_bestiint t)

int i,j1,j2,j3,j4;

int nw,maxj1,maxj2,max;j3,maxj4,

j'| nu;

nw = 0;

whilelj1 < pro_numn[t}-3)
l: &
2= 141;
whilelj2 < pro_numlt}-2)
{
3 =j2+1;
while[3 < pro_numit}-1)
|
i4 = 341
whileljd < pro_num[H} =
{ v__
iffour_bun_K{1121-H2-11li43- 111t <= budgetlt] &&

ﬁfﬁﬁ%lﬁf‘”%%’wmm
ma\mimumqmﬂaﬂ

maxw = four_bun_worth{j1][2-1-11G3-j2-11(4-3-111t);
maxjl = j1;
maxjZ = j2;
maxj3 = j3;
maxjd = j4;

122



else if(four_bun_worth[j1][j21-11(3-2-1](j4-3-11[t] > maxw)
{
maxw = four_bun_worth([j11[21-113-2-11[4-3-11[x);
maxjl = j1;
maxj2 = j2,
maxj3 = |3,
maxj4 = j4,

124+;

i1++;

iffnw > 0

( Ll

mm-EWEJ’J‘VIEWI‘a’W BN

k_bestlt] = four_| n_!:tn'mqlllmqu mx]!‘lltn'mqs-mxﬂ-i xjd-ma3-111t;

: mﬂmnimumwmaa

j2_best = maxj2 ;
j3_best = maxj3 ;
j4_best = maxjd ;

whileli < ub_pro_life)

123
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{
z_bestlillt) = zlillmaxj1]it+zlilimaxj2|itl+zlilimaxj3]it]
+zlillmaxjalit];

(¥

else

T e = = =====m-m=—_~=—=",l'

void initialivoid)
|
int i,j.kk,Il,m,n,n1,n2,n3,nd,nb,né;
I “-V

: v
equity = xequity;

"

ool UHAINENTNYINT
@ RIANIUNMINYAE

4]
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i =0

whileli < NB}

{

j=0

while(j< LENGTH)
{

pro_lifelilljl = 0
Klillil = 0;
capliljl = 0;

clilljl = 0

mod_IRR[II= 0;
IRRIG = 0
I_eplilljl = 0;
m_eplilljl = 0;
u_eplillil = 0;
I_ewlillil = 0;
m_ew(illil = 0;
u_ew(illil = 0;
qlfillil = 0;
q2{illjl = 0;
q3[illj] = 0;
qdlillil = 0;

ﬂUEil’JVIEWIiWEJ’m’i
wma\mmummmaa

j++,
|
i+4+,

!

kk=0;



while(kk < LIFES)
{

i=0;

whileli < NE)

{

i=0

whilefj< LENGTH}

{

ZIkklilll = 0;
lifefilfjl = 0;
dlkkllilljl= 0;
budget(jl = 0;

{* variables used by "cf_ges

eplkklfillil =0;
ewlkkifilljl =0;
plkkIlilijl=0;
wikkl[illil=0;
1Kkl = O;
ylkklilijl=0;

_.1." J

““‘fﬁl.“w'mzmswmn‘:

f!ﬂtklli]ﬂl

mgwmmmgmmwmaa

h=0;
while (Il < T1)
{

dm_pfilllj] = O;
dm_cpillljl = 0;

126
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dm_wrilllllil = 0,

m=0;
whilelm < T2}
|

dm_zfm][I]ikkIfilG] =0 ;
dm_wim|{lj[kkllilf = 0;
dm_p[milllkkIGIGH =0;
dm_y[milNkkIGG = 0;
dm_l[mi[]{kkifil] =0
dm_income([m]{IlI[kkIlll = 0
dm_outgo[mi[lll[kkIlil(j] = 0;
dm_eplmi[kkIiiljl = 0;
dm_ew{milkkIlilljl = 0,
dm_raw_zim][IkKIGI] = 0;
s_scale_uplmi[IIilll = 0;
drn_fk[m][IGil(} = 0:
fz_z[mIlNKKIGI = 0;
sum_fz_z{mllilG) = 0;
dm_IRRImIG) = 0;

e (UL ANENTNENNS
TYRIANNINNNINGA Y

Mm++;

M4+;

4+
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i++;

'

kk++;

i=0;

whileli < N6)

{

i=0

while{j < HORN)

{

one_bun_klil[jl=0;
una_bm_:wrﬂﬂil[t]ﬂ;

né = 0;

while{nf < NE)

{
two_bun_k[n8lin6][jl=0;
two_bun_worth[nBl{n&](jl=0;

ns=0;
while(nb < N&)
{
three_bun_k(nSlinlin5l(I=0; € 4

wmﬁ%&mﬂmw BN
:‘..:;Lama\‘mmumfmmaa

four_bun_kindlnd|ndlind](jl=0;
four_bun_worth[n4lindln4lin4l(jl=0;

N+ 4+;

nE++;
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