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2)Max Z, = Z,ujwj
j=1

Subject to:

n
j=1

n
j=1

5) Ly; <w; < Uy;
n

6)inj:1 for i=1,..,n
j=1

7) xij < y; for i=1,.,m&j=1,..,n

8)x;j,y; € {0,1}
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Basic model (BM)
n n
Malezz:Z[)‘l}xij M)
i=1j=1
n
Max Z, = Z/I]wj (¥)
j=1
s.t.
n
zhgsk, )
j=1

Constraints (4)-(9).

8 Chance Constrained Programming

9 Expected Value

10 Possibility

11 Necessity

12 Risk—averse Robust programming or optimization
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Possibilistic chance-constrained programming model (PCCP)

n
Max E[Z4] :ZZEpU ] xij )

i=1j=1
n
Max E[Z,] = Y E[f, O
j=1
s.t.
n
Nec ZijE >a, ay)
=1

Constraints (4)-(9).

d&ﬁ\C_)',;;\(w)q,,»sj.\,u,q.ucbsL;gsﬁzsu,u\)gm;gms\ju%lﬁ
=03 gad 03Ut i 5 iy 5 € = (B, §(ry) §r)) i) ol el s L il 5 o oS tkte
e Slp S Al ok U Py At Coalad o (6113 457 ola eyl ke 1 )3 0
2 Sl bl b 5 Y a6l (F10) 5l ol il & 51 b g 033l 5 (St
3 (Str o (81 oeT Sy ol 5Min §(ry 5 S 53 Sl les S eslinl kb
(R 3145 512 s 53 A5l g0 3 3550 el (sl s YL OIS pislie By, 5y
.@\Quafﬁ)g\a,mdgﬂgbwjjé\jwv. BIRER



By e sl G 5l gy 3,0, ) ealinal b 4l 3 pagy el Gaio LSS

6(‘] ’vE(v) E(r)

§ 536 bty e ISl 5 ) S0

L0 Lol amys b ol cla e 51 (6 ol Jals s gtoms a3l (9 5 i s L
S ok Sl JUa)dd dal g iy 85 5 Doy sear Jbe ol o aad ke 55 513
:(PCCP

Crisp counterpart of PCCP

n n
+ +
Max E[Z,] = ZZ (p”(l) p”(z) p”(3))xU Ov)
i=1j=1
- + i) +
Max E[Z,] = Z (#;(1) #1(2) #1(3)) W, 0F)
j=1
s.t.
n
Z P < k(z) - a(k(z) — k(l)) (o)

Constraints (4)-(9).



QQ)LQVQZ)WJHLEQT‘)}‘w)ﬁMM b/\

a1y adsl SMis o 8 e oy s gudome Oliabl s 5Iis ol (512 gore 5k 4

aon 1 i 451 (golie 0T oo 51 el (2ol 3T &S5 53 503 S s T G528 Oy s o
u:,,d\ﬁsg;_wtc_,zlm.,uif@j&@)mﬁuymﬂ@;t_.,:)u)ﬁfw
T e 05 s g s et 4 oS (5L 38055 K L Oliabl gl ol it
S ol o 550 55 4 dd Sl gy opl g g Ol ST g e | Oliabo!
g s Joe sla s 2 0T 36 oo slite 4 L s gyl Sl 58 e 0T
uai " Jolas Sl o g 5o b T Il la gy 005 55 Bas ol e 53 Al e
Sl il g Rl gild Glay s goma sl (B9 45 L 15 5 55 L immen 50 e
(el ssb 4) Ddd 4 Olabl sl (gl s (§5lMR0 i (61 515 25 50 DLyl T
50555 p L Ol s ysb a4 Sl tule3T sldws ool ob5ol 5 ol ams 3l o ol 3
€aS 4 e 55 Oda b b alail) )3 55 dal g5 oy S35 sl ploil e
S ml Ol il 4 S Ja 1 L5515 3 (00 a s (L g2 ) (Bl sl 03 S
Sl (S Jke o 51 ool el 3 le 4 Bl ga b Lo gt 4 S
23 (=l Al 05 5 2SI o) ol (6 5 yaeli  Hldie (a5 LB ol il 4 2ete
Joooss panai ol w1y (g5 B Sy WIS o 055 o) S 558 Al Nl (S
Sl pb b3 sy Comd pladle SUIGH VK2 o sk 4 aelsl 55 S

Min @1 = E[Zl] + T[(E[Zl] — Zlmin) + 6(’((2) — a(k(z) — k(l)) — k(l)) (\?)
Min 0, = E[Z,] + ' (E[Z,] = Zomin) + 8" (k) — a(key — k) — k) W)
S.t.

n
Z Yi < k@ — alke) —kw), OA)
j=1

Constraints (4)-(9).

13 Subjectively
14 Reactive

15 Interactive
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E[Z,] = zz (Pu(1> le(Z) Pu(3)> %y (19
i=1j=1
O (i @ ) A
E[Zz]=_z<] ]3 . )Wj
j=1
QT B 4{
n n
Zimin = Zz Pij1)Xij v
:1 =1
(YY)

n
Zymin = Zﬂju)wj
=1
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i=1j=1
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Max ¥, = Z KjreayW; — 6'R (V¢)
j=1
st.
n
zy; < k(real) + R, (Yo)
j=1
n
Dwi=1, v
j=1
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> x=1, vi, )
j=1
Ly; <w; < Uyj;, vj, (YA)
xij < yi, vi,j, (4)
(¥'+)
R>0
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Enhanced Index Fund Construction using Robust
Possiblistic Programming

Maghsoud Amiri!”
Shima Shahsavari'®
Sajad lak Chalsepari ¥

Abstract:
One of the main concerns of modeling is the adaptation of the mathematical
model to reality, and in the real world of uncertainty one of the decisive cases
ignored in the classical mathematical programming of these uncertainties. Robust
optimization is one of the methods for uncertainly parameter management. In
this research, study trying that from robust possiblistic programming to create an
enhanced index fund that tracking the index. Enhanced index funds on the one
hand trying to have the smallest deviation from the index, On the other hand,
will try to achieve target returns than the index. This research model is solved by
the real data on the stock exchange. Comparing the results of data analysis and
solving the model with a robust feasibility approach points to good performance
and high traceability of the improved indicator fund and the fund has a high
positive correlation with the stock index and return more than index.

Keywords: Uncertinity, Enhanced index Fund, Robust Possiblistic
Programming
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