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Abstract

This study's primary objective is to analyze the impact of behavioral
economics biases on students' inclination to apply for a loan. A 2x2x2
factorial model was utilized, incorporating two levels of framing
(positive or negative), two levels of need for a loan (present bias or no
bias), and two levels of probability of time limit (high or low
probability). The independent variables include positive framing, an
urgent need for a loan, and an increased likelihood of time limit. In
contrast, the dependent variable is the willingness to take out a student
loan. A random sample of 400 students from llam and Allameh Tabatabai
University was included in the study. The results indicate that the present
bias significantly increases the willingness to apply for a loan, suggesting
that the perceived urgency of the loan influences individuals' decisions.
However, the positive frame variable does not independently impact the
overall sample's willingness to apply for a loan.

Further analysis demonstrated that positive framing, with a low
probability of time limit and absence of bias, positively affects the
inclination to take out a loan. This implies that in situations where
students are not biased, positive framing significantly influences their
decision-making process. The findings of this research provide valuable
insights for policymakers in higher education, emphasizing the need to
leverage behavioral economics strategies to motivate students to avail
themselves of available financial resources.
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Introduction

Many students hesitate to take out loans due to a phenomenon known as loan
aversion (Evans et al., 2019). Understanding the factors influencing students'
attitudes toward borrowing is essential for addressing this issue. This study
focuses on the impact of interest rates, time preferences, and risk preferences
on students' willingness to borrow money for educational purposes. Risk
preferences, in particular, play a crucial role in this decision-making process,
regardless of students' demographic characteristics. Behavioral economics
concepts such as the framing effect bias and present bias can significantly
influence individuals' risk perceptions, ultimately affecting their willingness
to take out student loans. Thus, the primary objective of this research is to
investigate how the framing effect, present bias, and the possibility of time
constraints influence students' borrowing decisions.

Methodology

This study utilized the latest input-output table from the Central Bank of Iran
published in 2016. First, the Average Propagation Length method identifies
the production chains as upstream and downstream. Then, foreign trade
performance is assessed through the extraction of hypotheses in Domestic
Value-Added (DVA) and the measurement of imported value added in gross
exports using the Vertical Specialization Method (VS).

Results and Discussion

A 2x2x2 factorial model was used to explore the influence of framing
(positive or negative), need for a loan (due to present bias or no bias), and
probability of time constraint (high or low) on students’ willingness to
borrow. The independent variables included positive framing, urgent need
for a loan, and high probability of time constraint, while the dependent
variable was students' willingness to take out a student loan. A random
sample of 400 students from llam and Allameh Tabatabai University was
included in the study.

The results of the ordinary least squares model estimation indicate that
present bias has a significant impact on increasing the willingness to take out
a loan. This suggests that an urgent need for a loan increases individuals'
desire to borrow money due to their biased decision-making. However, the
variable of positive framing does not have an independent effect on loan
willingness in the overall sample.

Given the non-significant effect of positive framing in the entire sample, the
influence of framing was further examined based on different group
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conditions. The positive framing effect on loan willingness was observed in
two conditions: low probability of time limit and no present bias. This
indicates that the acceptance of positive framing among unbiased individuals
primarily drives the impact of positive framing on loan willingness in these
specific conditions. In situations where urgency is lacking, individuals who
are not biased are more susceptible to framing effects (exceptionally positive
framing).

Conversely, no significant effect of positive framing was found in two
conditions: high probability of time limit and present bias. The estimation
results of the interactive variable of positive framing and present bias
revealed a negative and significant coefficient, suggesting that positive
framing influences loan willingness when individuals are not biased.
Furthermore, the study confirmed the theoretical assumption that individuals
without urgency are risk-averse and more inclined to take out a loan when
exposed to positive framing. However, the findings did not support the
hypothesis that individuals with present bias are more likely to borrow
money when presented with negative framing due to higher risk-taking
behavior.

The implications of this study for higher education policymakers are as
follows:

Developing hypothetical scenarios that induce present bias in students can
independently influence their willingness to take out student loans.

Framing biases, particularly positive framing, in scenarios where students
require a loan but do not have an urgent need can impact their willingness to
borrow money.

The positive framing bias and limited time constraints can affect students'
willingness to take out a student loan, especially considering the typical
short registration period for student loan applications in universities.
Extending the timeline for student loan availability can substantially impact
fostering willingness to borrow money for educational purposes.



V-YF Slorao NFV Lo /Y oles [pns Jlo foladl 50 5 IS slaas Lo anlilad

G, dLaidl 0,5 9, 12 9oiiils plg 4y Jilod g v gy 9w
*,_g)im.c Al Covins
h.asgari@ilam.ac.ir ¢s30/ olLils olazsl ,Loiils
Y
m.pouralimardan@yah00.com )/ o(Liils olaidl as,/  owles, 5
VEYNVYY s il o)t VEYN /o8 il s gl
ouS
Slogoudi p (6,08 36 gz e (i5eel Glalb 5o 55l8, slasdl 0 p)l8
g 0n) ol el 009 039> ol laie Azl 090 g alBdS LIl o obemisle
e a bl 6l slatdl ST i puyp SO Giagh ol Sus
ol ole YxYxY Joe 0 ojslaie ol sl ol lismmtils Gl o pls Coslss o
pae b Jlo 4 5 p55w) ply 4 glin! mhaw g0 (e b cuie) sanol mhau o
a8 s (ol b Y Jleisl) Gy assime Lol g 53 5 (5S 5
5 Sl Cudgame Vb Jluxl 5 698 gliml wante B ol Jine gl it
Foo dols Ghagh onl (Bolal S aiges ol (ool ply & bled taianly piie
GrS g i aS 0l lis by Jow e 5l ol bl cul olRidls bgamisls 51 ja
& ply a5 undy ghay 1ns e Gl s BB ssb &y ply 4 bl o &
S B e Ll o o Gulidl ] ply bled 095 (g095 4 o8l (6,5 g Judo
balyd 5o Cute QB iste (g 3l diged S )0 ply 4 fled 2 (6536 (JEs y5bo
oetly Jlaiol St Lyld 8 e olB 45 ol ol e S Jelse L oS it
o Cusline a0l (sute 30 ply @ Jiled (s S e pas 5 Sl Cusgas
U Co i s GRS ee e Olomiils 9z Cujgd pae Cumdy o
slr @lely ol poliagh @l WS o J18 (e Sb Lasiin) unolE
Gl ook, slazdl slalnl 55 cenl e issel 035> LI il 5 o liSialo
i les oolaiwl a8y Mg 3l oolaiul 4 hgzmidls o 5 g 0550 ol
5,18, olal ely 4 bled (ool (Jl> 4 (5 15 g 1 golS (o319
.C90 D91 D9 :JEL gucudidb




5 VY o /) oyleds [l Jlo folamdl 65,015 slaay ks aslilad

doddo —)

Obgzdile 5l ol Colex (pgas )0 (owlis @iy 18,585 plo b awslis yo
@ gole GBS Ozles g lagie S8 polas 4 e £9d90 (ul g o)l B
bl o Goi> dlax 3 8y amlio Gbl_é) Ll s uL’B"“—’"’ &lp S ons @L“)B-“S
05l g5,y cdma sbrasie Ll . (VYAY ‘\‘5§>) wilasd 805 s (6 i
Sols gt 536 YL leass ghaiie 4y 05,5 50 (S 5 Jrass p )0 Ohgmails
YL OMeazs (lgiils a5 0uS o o2l 8 1) (SMped (el slaply g, ol
(VT L e g 3l oS s |y

ol Ll wiyls ply a4 Lles 09> Jlo 5L gl Lo s bgidls 5l gloas ax 3
sl ply (23,5 4 bl Hlgmiils 51 gy BB olawy a5 5)ls 0925 S,
Sienyyl e o3g0] 50 AT ke s 45 Wiae Hlgmiils duy o a5 a4 oil
Gusb Sl e IS ko sl banje el 4 (Lled sgzy cnl b Lol el
(VN e g 3l wiylas ol al

eblio o ol cud o s a4 e olitel 4 cad e (0,5 aS ol )
oils) 95500 Qlugmiils g Jle (ajsel )0 52eS (5,18 le s 5 VL ooz
SO Glp 1y Y 05Kl gaige ! (VYT (L) SKe 5 poilgy TNV TS g
ol 2 pole egn ln (ool el 4 bled obnl Cua po LA5S ANk
o] oé;

3,8 st i plg a4 bled slul jo iply Cond 00iiS pead ol lgie 4y 000 )5
Slog Slomgzr 5 s Slitily, e 5] el el Sl s o L
G35 loThy ) Adee Wlige 8 ape by, Lo s
ply 8,5 4 hled sbml )5 gligmadhy Sloaad 5 jsb 5 3,5 Glgmasly
el lgzisls Sy (Ol ) (o pdy g9 il Hlas 56

! Haghi (2017)
2 Evans et al.
3 Boatman et al.




S8, oladl o g, 1 pgmiils ply 4 Lled g las 15 g 7

oS Zawl ysb opl p golaidl pole Sl aazr cale 4l SO lsie 4 (558, ol
Iy 995 Slowaal 0925 (solad g aiS sod (LB, SMac MolS 055 Slovauai [0 ol 3
g Sluz 5 SIS 0 sl 5 b rSsm S So 5 S aSly s e
Sersr 9 6 fme ATV S 5 Solo) wijls (25 831 ol (L3 g peena
OFY Tols e

AR k8, slalas plea (VAYF) Toals 5 (Sewjsi ol bl s S gm
S 0 08l leie 4 (Yoo A) T il 5 LS oaul (ulaly ailes o a5 s
4 ol 7 gais B 51 ol 3 ()8 (sl ;oS g 51 Sy i 43S IS 4y 5, g
Sl shte 5 Sute JS5 & il e (5 DI L) (s amts S o el
22l 138 50 ol Bl Sleseual b (20Gwl £5 5 S eed g 090 Gl ol
Jiis @ ply (385 51 ol (b 5 05w ez slp Qlsmiils o5 ol
Wlgs oo o3l SN () wited gl ol 331 (SigSa 5 glookes oML
il gy ply as e gl oal bl gloj Cusgae I LB Slejy HLis
Tz g o) Cond S0 83 s pdi S 59, 2 Sloy Casgasme Sl s
S RSE SRl s S Sy p g Gloy jlad Blay Kos Sk sl (VY
Sl IS8 4 Bl pSew 5l Gione g8 0l b cesliie Gl e il
slp Sl Casgamme pae 5 Sloy Cadgame plaly St b e Sl
2,8 ol ply (5285 )3 (lgmdils (65 S S b g pliSn; 2 5,15 ,506

5 o9 Ygoxo Sbgzmils ply (58,5 5l 52,5 50 a4z g o8l 55 o 4z &Sl s &
i ee 29l ply B0 L GBS Gl @l e o ]y 355 O
oley 0 J 0355 PR3 4 (hled Sl (e 05l (lgzmtils I (gl (uizmen
by (Vo VE A5 leiss) ¢ 550e) anily ansld say] o ol 4y obiws sl Jl>

! Dadgar et al. (2023)

2 Asgari & Pouralimardan (2023)
3 Tversky & Kahneman

4 Thaler & Sunstein

5 Nudge

® Framing effect

"Lin & Jia

8 Menges & Leonhard




Y VEY L 1Y o leds fppo 3l Jlu folazdl (60 5,15 (sloa a5 anlilad

Comdg bl lasn bl ool Sl ole s wlol e ol A8 50
28,5 5,5 58 Jlo 2 53

@ Jb oy @ S g Caxdy jo ol A5 a4 IS 0k 4 cnlple
LY Lg).».m.g o)...i)l 9 JJLQ.’ GQ...A ulS L: ‘(Y'\? svu.:ji) ).....u.:.’ LQ)-’QJ u_im.:) J.Jb
W5l a5 (65 S Sy o a4 Wl (6,98 Ls aS ool Bl Lol Lasily anils ply 8 S
sl andls ply a4 (g s bled coe SB L

5 Jb @ oS o )5 Sl L) phemasls ply (85 4 bles Ol oo cnlnle
ly o8l s8ly aad aS Lgziils oad cwyim bled 3l oolaiwl b ganolB il
Jo @ oS b 5l T 9w g5 an 56 S o)l Sl ol tegh )
IR mon 50 2ozt ply 4 bles 1) 2 gle; Cusgue Jlexol s (ol
RN

O )l 6slys iz (b8 lagieghy & o Jlejsel 059> 50 lasiy 0l
G18) Slaml 0 g, 4 axgi b asmdils pls £5o9e 4 oS Cul Llaghy sl
OO Sep 4 4z b )l lagpSam oS5 o35k b (Y b
salys b ST slaingh 59; & 1) suus Ol 025 5 6k bl 4 Ll penlae
yol> iogh s cwl 08 4 yasis Lol adllhs cplply cwl a3 S e o
Sl Glp a8 oS SS Jleiyael o IS alciss 5 o il & Wlg o
el sy gk, olamdl gl il 5l Gbemidls 5l deass Coles g 05X
aisled oolaiwl oold ) EMpnd 1 oolainl 4y )b goriils

Sl g HiSu 10 deddo w45 (g eb 4 el o iy Jeld ols allis
oldhe) spgm A )3 055 (o0 )8 sy 3)50 pol> gl diie g 6

! Present bias

2 Nguyen

3 Fishbein & Ajzen

4 Ajzen

® The probability of time limit




&8, oladl o g, 1 pgmiils ply 4 Lled g s 15 g A

0dls b Joo e @l g eyt Lol plez i 50 00,5 o0 ol ook
Con 3)90 S5 AT g Suee (@l G Olie 4 B )0 9 99 e
DS o0 )l

£330 Slol ¥

S Sl -V

SeyF 3 oell g oad plxl Sldlas wluly ool S (g5 s
D S5 5 yailS) el o 5,ma) VA Lo 5 (5,55, olatdl g o310 ey
a,by e jlaileis ke ol Tilwleds 4,k 0 Ay, pagae ol (VAVA
Joe s o |y Sy 5 (6565 s 45 ol B late U 350 Cengllae
P WP KV NN CE S PO S U RV X S| AT U = H) IR VE S| [ g SOP-TS
Slate ATl 5590 Comgllas 4yl b Lulul azes (pl a5 5l (glie (lao Slas
(e o ¥ T pailS)end Ll

(Jloiml jpo 5 (2l g Gunol S L agrlye jo ol lileiar 4yl Gulul
272 6ol SO b agzlye )3 5 wied o0 g i 1) (2B g 5 Wigh(os 2SS
Ll ]y Jlaxl )0 5 Wsdioo pliSn, Jlizl o Guucl Sy (alS
Orelae ladgu 4 Coas ol 3145 wms ga i 4 a5 pl ¢ Foslu Bjle 4 0iiS (oo
aybi (IS 5k 4 cplpls sien piy S ) ielas sl 1o A S 9 1 S S,
slpl Ko, 4 hled oy blie ;0 04w ool a5 v o lid laileis
JORRRCILE

Sledlbl 4y anisly (ol a0 03 SO L8, (ganol S e aslyl s w
b o bl Sl ol @l e plpln i e il 45 e
6l ot ol oy id b ey Cayogame aSiyl Lo 4 Gk oSy 3l 0,8
g (VXY L g o) ol L3S 50 o3l (6 iy S, &2 blad s ailgs o ol 3
Sk dgds azb 511558 05l Caje Ky wlsiae ply ol L3 LS o Ko b
sl (ot sl £5:050 5 058l Cuge ol ol S8 LS o e

! Kahneman & Tversky
2 Prospect theory
3 Kahneman




q VEY e 1YV oyleds [pmosl Jlo ol 65,5l sboay o aslilas

S| §M 4«)5...: dm 6?}15.!4 0,90 s_i’ e 1ags OB.OJL: Lgl.»‘).o ;‘ 4UwLm‘ Oy
5 pISE) wil S Sy S wsl sl gy 4 bl o8l 5 S
& s 090 Ky 5o gl (sblie B i £3dge ol o (VoA O Ll
Gl S Sge @l |y Sloj Cadgaze e (27l ply ad e IS0
Bhoe dgaze Ly 0)50 G 5o Ladd osilly Ll ST hlie jo .85 lai s Cude
Egog0 (pl A5 bl allls s pd Sy, 4 hled ol 81 (B aS cel Sew gl
3 el ply adse IS a4 Sgamme Jhen 050 G 0 osill SLlse B S
28,550 e (ganol S Do 4 g oe 1y dgaze (Slejey90 S

SrSely Sl 0,90 S (Brme sl ol Sl lgie (LS sk 4 nlnle
L85 0y (e g Cude JSD @y (gl

4GSy BL IS pemdils ply 4 ble p Wlgoe &5 6508 6T
9 590ule YooV T 08 0 VAV T aunY)  gmmen (o ks Ve Lol o181 s >
Sz 5 () Gezmed S 4 659w (0bis pelie 5l eolazwl L (VoY F 5568
L1, 90 oagl el 3l ol jo a5 St by 5 (F obal o gby 6,550t
508 B3l oo (ViS00 bS5 ooy sanl 4 Cand S slag
o 4 S s a5 wes oo ol el saiS s b 4 659w 4 S
(Golsl Ol5 Sy )0 993 (59,5 )8 S50 a) (G, s x5ply 5 ol o
g oo P> ok 4

shlo o8l as wies o lid (Yo Vo) 250 il 5 e SbLkS uen gliwl) (o
&S Gysb @l glael O )5 slaclus (o 65V v pshe S 4 (655w
Sl cols; 5 golael sl 5 wgs ool &l) jlael a4 ST o yiws dias o oyl
Bo i GBS PR ) o a4 xS s B3NS ey b b e
Hlo ol Bl as el Al Caws azS pl A 093 gt 0 (Y0VF) (eSS aes o
Tl 9 S 6,5 S Sl S Sl RS0k (J & S e

! Cunningham & Santiago
2 Laibson

3 Fehr

4 Heidhues and Koszegi

5> Meier & Sprenger




&8, olamsl o Sog, 1 pgzmiils ply 4 bled g lags oS g )

s S iy Sy lpme 50,5 3 (5Dt 553 (il sl ) o3
@l oo Y Slgee WHla o a4 S e &5 3l g b A g xSee
S aslsl ganols il

w9 Ay —T-Y

TolBes 5 6,00 YY) Tsaled snie s medlpl 0 Gezen platesl
ep 4 (V) Tl e 5 jemle ((VYAA) T e 5 ol i T (VYAY)
plaSoue Lol aslasls ax g Jle ijsel 10 5,138 ale s 5 Jbo polie g5050 Coon]
I, womidls ply 4 bl o)k, olaidl sl Il 5 b 5l ool sl ings
slazdl (_gLQLg)..fj.m ).ul.’ LS’LL} 4.‘>3.’ 619‘0 Sladlas ‘O"‘))L“" ..\.:‘OO)S.: e r
Slool lasls T L bad e slaylpl al)) 5 ogmisls aly 4 bl 5 )L,
5 6l ;56 a5 05 e ()1 Slilllas 4 pol> gl 0je> o 4SS
los ;S om) 2 (Qligzeisle k) o3 ply Slovoai ) Jlo 4 (6 S g

Lg)LoT axel> jo JpuS Solas @LAJ’T)IS o Goyb 3l (YY) 2 e g 3lg
Syoe w8L YL )5 5 e @I Glgmasls b s Ohgel idle 5l i
SrSply Sbuzy o 1) P60 iz g aucol il g0 (5,105 30« aKasls
u“-“ﬁ)-’ U"‘ R, ‘_g-.\...)uls ).l‘ lools )‘)5 S O)90 u)L..a.?u J...Q.S.’ ‘5‘).: ‘5...4)5.0."
Slxpogs 4 "ply" o3ly 0938 USS @ ()T ez 5 Jlo ol 1 o 09 4,
99, 30 a4 cuul sols lis b pl bl cwl eog Jb ols )3
2 Bl e canl alils gyl e g i Sl o &S g L ;00 digal
Olgre 4 810,18 T 05 oz p o Ll ol ooy ge Ll (5,5 ply Dlus
(SIS ez S a5 el o] sanaslas ass ol el sols alS (&S
WS oo S S, |y Gl

! Navehebrahim & Azizi Shomami (2012)
2 Naderi et al. (2013)

3 Akhishjan et al. (2019)

4 Abbaspour et al. (2020)

5 Evans et al.

® Labeling




1) VEY L 1Y o leds fppo 3l Jlu folazdl (60 5,15 (sloa a5 anlilad

b L) ol Sl @S 58U ey 4 (V0T VoL 5 plal]
e g9l ply E3lo il slag )l Spdy p (022 Glag b Sl slacgene
bl aslsy ailye oKl lszadls by sl (IDR) Tadle
Al 4 gy 55 il SIS lhgmtdls Ll e s & 8 slog L
by 00 bag )l SBEl wluly gl @l Cwl 485 &j50 lag )b
1SL DR g5b glaas sloaiz 5 a5 olSin a5 ol ool lis szl
5 w5 SB[ IDR o)l Jleial i 2y JB jsb 4 plsmdils web o
s plxl 1) I8l aS oy 6568 Jleiml 098 o0 0 ST a0 a5 Sl
$AYL Jlil a5 o)ls Shgmiils » 6 yuin 23U IDR Glass laaszr ST
(e o 08 o (it |y heamdIE B im0 nly welie b 6
3590 ) ,IL i b IDR bl sl oals oS a0 5 9 )l jo a5 Sl

Sl bl b gmasls Ul
Olyunss 38> a5 Cnl aiS oy £9090 (pl (owyp 4 (VoY) TS g (puislo
(S SpS g e I S ply (B ool & bgrye lag b o
OBMSES b i (2Rl Shae uncl 4 bl g ote g Ao OB
5 el S IE pemiils ply Olie 5 (297mls pls Spdy 4 peeal 95050
5 (L) 3,0 Ky AL L gyl Sz o]0 4 sl ot alogl gyl Ceid £gecme
o o ilesg b by Sy AlaS s o5 (Whle) o5 b b L gl ez
i DB og)S (oani Cute DB 0g)F (J5uS 09,8 ol gl Sz iz
Oioeh gl .l (03 olgmeds oRiils jo jgax) olgFds lal )l 09,5 9 Juasd
ol b (Olo)] g St gie) OB don (1S 09,5 b duslia ;0 a5 canl o0l
L azg bbb Joe mesd )0 il Ll cwl ails cuine bl | semiils oly 351 4
@ Comd) 1) (i S lin Coenl (ol OIS polan (oled o (g0 G Sus
SrS g (ogas 0 W83 o0 LS (292l ply B pdy 4 peeal )0 (0 Sl
Gl QBASES 8 S Conl s 392 (1) ade ged 6T 9w (i

L Abraham et al.
2 Income-driven student loan repayment
3 Mountain et al.



https://www.sciencedirect.com/topics/economics-econometrics-and-finance/loan-repayment

&8, olamsl o Sog, 1 pgzmiils ply 4 bled g lags oS g VY

oAl H5S Sz 2 gl hasdl €56 51 Jb saw e AT S a0 j0 4T wob
a8l a8 Wl 09 43S L 0 b5 e gly a5 gmtils ply e wiil
LT 065 syl o oads &l alKtils Sy 330 0,50 55 3Ll oMbl wgdle
sl 03,5 (ggzmidls slaply (e R g (p9mails slaply (85 4 B9t |,
Slp 2oely gl 5l eolaiusl b ool cwyp sl (VYY) ol
sl el 03,5 ooliiasl bl )5 smitils ply (6 S ey (5, 53l
(S pSl DY gazme 055> w3 Ao g Cutte Gl S a4 oaply (258
a5 ams e Ol @bl el oad (SLb iisel 5 RS0k 5 s sleasly
Sl g Cate QB G el Fge ol Slaine QB Ll s ply sla Sy ol
Sl 0 ply Slogear Sl 4y (g yin blad c 0)ls 0529 (5,10 sime Dglds ain
O bles Giogh cpl o e OB a4 Cond cude OB Q! Lo s s
sl 0353 3,5 Laie (Ul yisl) oy ailsS )58 licil 5 ly bl slo lass

3y50 50 0 Sply Sgldad LT a5 o3lop e 050 (nl )y 4 (VYY) Tlugl
Sl ogzs 53U L Wlgion eply (pebas LB L 2ol ope 25 0 b e S,
e by WIS i (ConBge i) 058 e @] SIMLI a5 la 5 (lgize ) Iy
@ el § 0y TP Sy GRIBIL L)lgsls S s faghy (nl 5o on S ply gl
Allp g anm g ann (Jub 25 Jold QB aw lgie Sl 6l ool ply (285
ook @l el oad a8 Sl b (i g Jld 5 OB gs Cudse
Sl do DB (izmon g anza OB 3 o3l gt 1 (ogas ;o a5 wed oo (i
Sl pgad s edee mer S i 1) Sol oy 5 L ply (JL8 5 QB
15 8L3l a5 wms o ol Jbb s B g Jlat b i ol duglie G Copndye
losls g 5yl |y Coli o0 5 L ply e Jled ay Cond Jladyed (205 OB

S sloosls sloslinul b 38l b @y (6555w grdes ly (VoY) TISL 5 HlasS
By E3lo il a JBaLST S pas ) gl o5 wlosls (las (T (o gy

oS Cowl atilop o |y ass opl Ll Jawgs oo iy el Jow odies disl 05

! Luan
2 Barbosa
3 Kuchler & Pagel




VY VEY L 1Y o leds fppo 3l Jlu folazdl (60 5,15 (sloa a5 anlilad

il 4 JBauS B a0 a5 cunl ol (pl 4 e i >gleols 5 (6, g
o> 8L, 4 o3l (8 ran z)lre cogdle dy il aLBS (6 Sand Gl B
DaeolisS 13 Jb a4 S g s Sl o (2 SNk (nl &5 el 00y ol
S I i o e
el 00 )5 oy ralS i ol o |

@ S G Gln gley 5 J a4 xS e 25U (o 4 (VYY) N el
Ol o (s a5 G Sl oslial b Jbo slgs 5 il slo )55 Sl
Slroged (idgh cwl diged jo aSLl 4 axgi b cel aBb,y gaide Lgails
ced P ply 85 4 Cod | pligzmails wila Jle gl ol o (pals
Slp el ails phgamiils ply (585 30 Sl 4 S 9w gl (rl )3 Sl 038
SI 0leys Sy 56 Gizmen 5 (bl ply 2 65T 9w 36 (o) 4 yskaie 0
srSely po pbemadls Loliial (255 50 b 4 6pFee boablie olp )
S, g Claeal p b 4 65 gw a5 Cwl ooy lis mls wilaSls
2l osilly s 5 a5 Slgzails cloys 5l ool by al JAE 56 ol il
P Sl by 2K ply &5 35l (6508 Jliol whigd oo dllae (g2l gl
A2 o LualS 1) wslans )3 elg ol

@ S o 9 GBS 5l Glidne o5 wad oo (LA ety Slalllae g5
Wlos 5 ooliiasl ()l szl Loguasea L3l oo 1o ply Slarass 1 b gz yo U
Slallae 1 plaSomn Lol ol 0555 S 3l ply Slaranss 5 bos S 51 plaSy 5
g8 ol 5l @S5 4 ag b ol Sl I pemals ply adie Cone )
3 pol adlllas 5, cpl 51y Wladlas (g (p92ils ply 4 bl p s S g
el 3,8 & pazie 395 o

o9 R (owlid (9, - Y

pos 5 ply yo Caygd tdold J & 6559 () 1ol (S 5m £55 s Stalojl sl
Sode Db g (Sloj Cudgazme (gm hte DB tfeld Ganl ST (Y cply yo o ed
Fo e YU Jlzl i Jols Sbey cosgame Jloix! (¥ g gloj Cudgazme pas S

! Parijs




&8, oladl o g, 1 pgmiils ply 4 Lled g los 15 g !

Ok w3 W (pm oml Jlinl g Cadgaze (e Frog Cusgase boas o
@ dale, ioleyl o9t el ool 48,5 lai 1o Coogame b o, B g Cudgase
09,5 et halojl sl (i S e el (ole YXYXY =A oo Sy 050
50wl 3ime OYlgw olaul g 0gd 0 a8 5 a5y Lol GB cuza glp ol
gloml Ll 5l (S (e b o) ol glgl 5l (S Jald (ctalosl 09,5 8
Sosgasme SVl Ll b 5l (S5 g (Jb 4 6559w pae g Jo 4 6259 ply 4
ol (Sloj Cudgaze YL Jlizl g (ool Jliol) (goedils ply 50 Sl
b pae bsls egat o (oly el 09550 50 SIS slpie (@dly 5o
b Cosgazme bl Jlial 5 Gloj Cudgame pac b Jloj Cudgazme ply 42 (558
2o5) kol Jlgw (IS 55k 4l (gzmisls ply 4250 slp Sloy Casgace pas
ool s o0l Lialei (V) Jsd ,0 45 05,8 ek plaS,m 10 (Glays ol
Sl a8 ols rdgy ) atasly pite ST g e iie b Lo pe Sl (oales
Sl aaxMe BB (V) Jgu jo dbg e
285 18 plgmails [Last e Bolas MelS g0 4 SB a4y by Yl
O Bamozul 0 Ojle 4wl oal plol laiils mhaw [0 (gile Bolas
L ooles B0l igel a3 ,S )5 09,8 cutid 5l Sy 4o cdolay Sels IS
5 G Avee sgam) LI sBiils lgmails g llamls Cumex 4 axg
as ol 48,8 Ll o (& Ve sgun) olbll adle slaidl suSlidls )l goeils
Gged Bl L& TP Pl sl /00 Gl gl o oSS Jse b el
oLbLb aodle olSails o bl olStils hsmiils 51 i Feo imgl opl dolas
4 Wged (nl Sy oo Sl a4y ulply el 1093 5 p3Y ColaS Sl Wged pne oS e
2 (1) 5 () () Jshzr po 0 o (Sanled | Jlise Jlagh s blasslr (o955
T s ohesi hol DYlse ples @ bgiye sl (eghy ol wVlg oy
ol 0ol ools yioled Lidgh ol DV¥lgw 0gd gl Jele YXYXY 2ol

Wog,S 4 bgsyo g hy (ol (lagle,0) W¥lgw :(1) Jgua

ply Cuslym )0 S ndy sl 45wl 5 ayyls 6,88 gl T a5 ly sl | 05
Sloj Cudgame 45e8ed do )0 W0 Jlosx b o goeiils old) ojlol lawss Hlgmisls | (V)
Slgi oo duplotn a5 Jloj pa Led g 09h ced 48 5 LN patin Sboj ol (S




VO VEY L 1Y o leds fppo 3l Jlu folazdl (60 5,15 (sloa a5 anlilad

Iy 095 ply Cwlgzyo auylo bled ojlasl ax b asS cd 1) 095 ply canlgs 5o

ply Cawlgs )8 iy gl a5 asilone 5 as,ls (6,98 zlisl T a4 aS ly sy
O Slo) Cudgaze S ao 0 8 Jleixl b pemiils old, ool lawgs )l gzeils
a Gloj o3l ol 5l am g 09 0 4 T 5l0 00 casiine Jloj ojly (S obsS
Iy 055 ply Cunlsm 10 0y jlo hles ojlailax b 09l o (S, o ply cnlss 5o

M

ply Cosls o Gindy sl o8 e g 0yl (5558 gl Ol 4 4 els s
oy Cudgame 4g8md duoyo oo Jlasxl b o9zl o3, o)lol Jawgs ol goiils
Slgion wenlysn &5 Sloj 5o Lad g 09l gas 418 551000 pasiine (Jloj ojb (S

Iy 055 ply Cuwlgzm o aylo bl ojlail > b oS o 1) 095 ply Cuwlgs o

\»)

ply Cuslym )0 oy sl a5 il 5 wlo 5598 glinl o 4 a5 ely 6
oy Casgame S do o £ Jlaixl b ogmeidls o) o ol lawgs oyl goils
Gy 03l ol 5l am g 090 4S50 casiine Jloj ojly (i oBsS g (pume
Iy 055 ply Canlsm 10 0y jls hilas ojlailax b 098 cod (S, Lol ply Calgs j0

M

Sl a5 alone g Cans (5,98 bt Lol oy s zlas! T4 s g sl
o, 0 Jlal b gaomiils old) ool gy bgisls ply canlg> o 5 dy
L 5 33 i 55,5 0,5 it il o3l s (sl dgions it
Al bles oslail azx b asS <o 1) 045 ply canlss 10 ailed oo appladn a5 Sloj

FoS Sl Jm o | 095 ply Sunlss o

()]

Sl a5 Sblone § G (5,98 Lzl Lol oyl zlas! T4 as alg sl
ui). Qo )0 I\ JLQ.O‘ L: @BML) ol.“B) O)L)‘ .b..,us.: ULBML) |°‘5 w‘P)Q L}“")"“'\"
3lony g 09l o0 a3 )5 a0 s0 atiin Gloj ojl (s olgS 5 e (Sloj Cadgace

s bled olail ax b 0gd sod (S, e ply Cenlgs 0 a0 Sloj oL o]

*

Jlazm b a8 wiline 5 o (6,58 olmbost Lol oyl zlasl 5T 4y aS oly ol

Sy sos w88 lai s sasin Sl ol S Sloj Cusgame 45Somm wus o ¥

)




&8, olamsl o Sog, 1 pgzmiils ply 4 bled g lags 1S g \F

ojlail ax b oS cud |y 095 ply Conles 1o ailsd g0 Spplgdn a5 Sloj ,o La g

6‘))45\.}-»—)‘&“3MLS)PUL}[H}‘LA‘\»)‘QC[H}‘U—‘4—745@‘5(5‘)-' 05;

S do,0 P Jlaam b pgomiils o, oylol gy lgmmidls ply canlgs o B uds | (A)

3ham g 0gd oo did )55l pasiine (Sloj o3l (x ol g Geme (Sloj Cudgae
2yl led o3lail az B 0gd cad (Faww, Lo ply Cawlss 10 4 Sy o3b ]

FOS Sl Jm o | 095 ply Sunlys o

Wog 5 4 b o ol &Y lgu ciliseo slasl :(Y) Jgu

Laos,5 laas, ;5 5L o 4z 55 L oo
Vgl o) og,S Sy Cudgaze e S et
A& E Yoy Sloy Cadgaze b e
FOraya oS Fls & (il 5,98 gl a9 SJOS L
AR K Py 4 (Al (598 gl Cuygh pas J&
05 05 O o0 A0 Jlaz] Omly Jlo! Cudgase
Sloj Sadgace Sloj Casgase Sk
#5Y 09,5 Cudgasme b ds 0 0 Jleiz]
Cunlgzyo oo gl Sle;
el
VYo 09 ey e Loz Vb Jloam
Sloj Cudgae sloj Cusgaze
Ag¥ ogS L ooy 7o Jlais|

<l sy Sy cavgasme

la‘j C,u.u‘s:;)é

\EAED ] u.ul.oﬂ (V) Jgus

b 5 hie B | TF) e B | L70) hie B | 730) carie b5
(Coogaze (Eudgaxa (o GVRPRES (Eudgama oy
¥og S ¥ oogS VoS VoS Ca 88
Aos,S Voes,S P og)S 00,5 S8 poe




VY VEY L 1Y o leds fppo 3l Jlu folazdl (60 5,15 (sloa a5 anlilad

eSle dulio gl a5t (5051 5l Laog S 50 loyo st il g losine (o) Sl
Sl 8l & az g5 b oogd oo oolital Guibjly Jelow g Conl Jiius 05,5 50
5Pl oy p AL Sens 09,5 Sk 50 503 09,5 L og)S G annlie sl
analie sy Jle ploie @l K3 05,5 iz b aalie 13 055 Wiz o gl
Mz bamlie 05,8 oz 5o Loy (cisu Sl iinie GB L anlie o aie DB
035 o plore 4 Sy 5l i 095 Jlez aSle) 5 0pS o0 Djge 095
ey 2855100 e 09,5 G plsie a1y o] Ol el 09 e 428,510
5K comizman 05 oolitul T gajl 5l Loy S (o Sileo ansliin (sl Ol o8 oS
5 s Slanlie plas a5 aslie ol 5 iy Jelos 51 eolizul Lol b3
(og)5) aaligs a5 Cunl (nl 2 (28 Oloys SISl a4y az i b bxial o Lol 05,5008
Dol slagle,s b K0S 5l Jais 09,5 ez (B «onlply wiies oo 5l it
Wb Bigd oo dmlio Slite slagleys b pa o) Koo K0Sl Jiies 09,5 oz L
slalas Lld b (Jgeme Slape JBlo Joo jl apsie 25031 oy sl
Sialosl gl «(VYY) 6L 5 IS agy b illae onlply 2855 oy sladiss
9 oo o3litul (Jgone Slayo Jlao gam 55 5l Ghagh laans b
Y=a+BX+¢ M
bl &5 Sl (poetils ply Cosloz s Cud 4 hles Gles haghy dily jiie
5 hled pas Gloe @ jho dae 285 IE iy 9550 laz o V) oSS b
el (292305 ply (285 sl hles it Slas 4 Ve 0e

5 ) sde oo OB (gly a5 e OB el e (Gl s ol s (gl peio
CoS Gl (120 5 70) Sboy codgamme lon e B ¢ soe e OB gl
(¥ 5 720) sloy Cudgame oy lod Cuie S 5 (oeiily ply canlgs o
Cuy9 Slp oS Jlo 4 S g (o piie (© 2ol ply Swlg o ES
oS Sl Sl ply o Cajo8 el - das ply )0 Cu e pas sl g ) das gl o
e (@ 38 o a4 S 9w 08 5 Capgd pae g o)l o 4 (S 9w 0
Voose Sy Coogasme oYL Jizl (gl aS ply as e gl iloy Cudgaze Jloixl

1 Keller & Szakal




&8, olamsl o Sog, 1 pgzmiils ply 4 bled g lags oS g YA

SV Jlisl b S s sue oy Cosgame oml Jlol oy
Sloj Cadgaos 170 g Cudgaom pac gao 0 Fr Jlal die 4 gloj Cusgasme
10 g Codgasme pae 140 Jlixl gloy Cosgame ol Jleixl 5 ply 4o e
Lol (ggiils ply 4o ,e Sloj Cusgass

Yo L Ve Xy =JlYo U Yy =JlY) A Hpodols S sl
N =) OMazs (¢ =0, ¢ V=5) Gz (Y=L Y. 5l o ¥ =L
9 ) =al) pomasls ply (58,5 50 (LB apod o (F =150 ¥ =l )|V = oulis)lS
p ool lallas 0gd o ools lis € L Uas & le ol a8 5 aiy (¢ =,5
e gloy el glasgs o lalinl slallas Wgd o gunadss og,S wlul
otz 5l oolaiwl cde 0,5 oo D90 (09,5) dliss j2 mhaw 0 loyo a5 win
5 6oL 8l 5425 09,5 a0 oy Gl 0gdll Slaeals a5 sl ol (glasgs
VYY Qo Ko

oy slaasl -F

095 Hlol —F-)

ao, YYIVD  (Slgld oy wluly (bgmisls (6,05 Feoo aigad 1o o L5 )5b 4
olawd gulwl i cpdy Sl 00 lgziils  aoys YVIVD o o) obesidls
3ae,s BAVD (lgld aojs wlaly el 009 00 543 Vo1 g 5 L& YA
QIO (JL YO LYY w0y ;0 ao,d YTV (Jlo VY U YA w00, jo lgasle
laws ulwl g s s iog Jlo Ve 5l min a0 Vg J ¥ B YF asyo
e 03, ;0 B VY YO LYY ool j0 ,a WY (JLo VY B VA o o 85 TYQ
ol 00gy Jlo Yo 5l iin Sw 0oy j0 ;a8 A g Ve LYF

50 do, Ve Gloyl5 adade jo lgmiils as o SOl S Slgl 3 as o ulul
Fewly OYlgus a4y 158 adade ;0 doy0 Vg o)l ahate [0 do 0 A (ol IS alaie
foad 5 ¢ 1550 g ol ool IS ¢ SIS adade jo lgmeiils wlaws ulul y aslesls
oasls 53 wo )0 VA/D ¢ Glglyd aoyo olulp cogdle 4y .aisg a5 F.YY FF. LY
Sl olaws 0 olaws bl aslais 5 aly oSisls 5I0E sy AL /D g a2 )5 ol

1 Abadie et al.




'4

VEY L 1Y o leds fppo 3l Jlu folazdl (60 5,15 (sloa a5 anlilad

U)‘)"L“" ! OOBJ).Q.:Y'YY Y| M)i.’ ‘a‘sé\ss’wﬁ)&.:v,\ Y| d_d)f ‘n‘j)l.JAS

Vb ases cnl s Sply ply (28,5 )0 pligmadls aile & azg b jol diged o

Sleore .l s $ 4y g Jolaie g0l ax B og,S 2 j0 Fauses Lis olows

el ooy S1(F) Jgu j0 gs“i‘?.l‘)] 55,5 2 5 gmiils
(N=400) yBwws gwly J5 caogi jLT :(F) Jous

Syl (Sl S5, | gl oo < lgixo 09,5
Pl & Jolod (lxo diged ouRS
VYV o) cote Q- s 4y e Sew | (V)
Y O9 52,0 0 Jloix!
(Y/2Y%) o) Caogamma
$1aA Y/ - i G-l 4 s Few | ()
/) Cudgaze saus 0 O Jleixl
Sl
SIEA VYIYO 4 cote Q- > 4y e Sew | (P)
YIVY) 09N G, el
Sloj Cudgaze
las VYIYO 4 e B -l 4 s Fee | (D)
/A Cudgazme o) P Jlot>]
Sk
o/fd VYIVO o) - 4 T pae | @)
(Y/2A) ooy 0 Jlaisl e
by Cudgazme (g
Y VY0 - - 4 S pas | )
(¥Y/20) ooy O Jloxs! - it
oy Cudgazme
OIVY Y/ - - 4 s pSampae | (V)
¥/-M oy Fr Jloisl —coie
Sloj Cudgaze (e
O/IFA Y/ - - 4 s pSampoe | M)




&8, olamsl o Sog, 1 pgzmiils ply 4 bled g lags oS g v

YNY) Gdoye £ Jlisl - e

Sloj Cosgaze

Gl sloaidly e

2050 0 1) Olgzmails bawgs ply Conlss 1oy od a4y hled (52 le (V) Jloges
YL Jhasl sasms jlas ol gloales « JSjsb a4 e o ol OB cuta 51 S
O Trog Sl casgame UF) el ply adse lp Gl Cusguse
A0) Sy Casgazms b Jliol saans (LaS Gew slaals 5 (Sloj Cusgaone
ol Al 533 j5b ar el (Gloj Cudgazme L0 5 Gloj Cudgazme (9 w0y
(Slo; Cudgame 17 +) e B o ol als o Sloy Cudgame 1F+) Cuie LB o
10) (shie QB 5 jw ale 5 (Sloj Cagazme g 7A0) St QB 53 s als
oly a9 St et (el ol ms o ol 1, (lej Caspama s
(22 ply Slp Qb hled (S0le o5 aa0 oo las OB Zuta )3 o9l
el S350 Jlo a6 55 g pas Sl i Sl 4 29 3 DB gg il i e
5 oo OB o Sglds (S g Lalyd j0 (e b cude) OB ggi 4 azgi b Ll
i Szl e 4 Cote QB L a5 Wiz e az g BB plar e
Sl 5l s Cuie CB o ply Canlgm o cud 4 bled (6 S g pas Ll yo el
CB o & xSy pie yly 5 05 o alioMla 45 ghoplan Ll ool i
o7l ply CwlsS s b A bled p it 50U e QB 4 Ces oo
2 0l 4 s Sile Jlo & 655 £5 5 ol g5 51 00 wopdle & o
Sl A G ply sy gl Sley Codgame VUL Jleixl ol slaale
5 el el i L§3La)' Cudgase b Jleis| R e sl o ply a4 bl
JLiml b coy98 poe 5o 5 Sloj Casgamme ol Jloiml b o j98 )0 ol 3l g gome
ALl g i plg 4 bles Sy Codgaze YL




Y VEY L 1Y o leds fppo 3l Jlu folazdl (60 5,15 (sloa a5 anlilad

(o y98 pos 9 Cuy9d) G S om 53 (o292l plg a4t Jolod (1uSSloo 1Y)yl g0
(ol 9 YL) Sloj codguame Jlodo g (S g L) (guiald
Gt (sladidly e

Jowo o gl -F-Y

Sl slrog,s (528,55k5,0 b oo (eedS el QB b gine 556 o) n Gl
Sdels mls 85 s aiged S5 8,500 e 5 S e Lalyn
(0 5 730) Sloy Cadgazme ol Jlitl 095 )z (58,5 ,k050 b da oo (e
= P g 1T Sley Casgaze Vb Jletl 09,5 ez w68 VoV diged Sm
VA9 Wigad g (L5 S D TA0) Jb 4 (6,08 g 05,5 Jleze (5,80 VA digal
Yo Wges ixg (18 J¥e D TA0) U & 6yeSem pis 05,5 Sl i
ion Joli 1y 85 P+ gai IS 5 laples aan Julis o 655 Cutin 5 (5
sl 0 355 () 5 (F) gz o

Cudgasme b Jleiz! el 09,5 (o a5 col QT ool (V) Joo yo mls
o3l il 1) ply (28,5 a0 bled cply 4 (5598 Sl gomiils ply adye yo (Jlo
O el eosls (g yls pae g Cudie il Cudie QB A e o L gl e o]
GRS S ed fm Sl Cadgaze (e Lalpd 5l Cotte QB A1) a5 Cenlins
 olesmtsls 53 oy 58,5 & blas ogmtils ply 42 (sl ne 5 oS 5l ol
lymls 53 loa oly 55,5 (sl w5 gl S ke a8 s el




18, olamdl 0,50 1 g 928ls ply 4 Jled g Lo 1S gu m

ply ad,e nlple ol Glhgmidls Jraxd (b Sue (GYsb Gloy D ;5 ply s e
Slae oS ol 4 Wsie ol e ol SasgVsb oo e o
e il Sl bogs ply B, sl ol oS 5t
Joe 3o J a4y (65 g # Code QB (Lolad piie (28,5, 50 L (V) Jow 50 b
95, 236 Slo TP =rloe =V V) o sime g shie oo Col 00 550 5
ol Ll el ol el s e & Bl Ul 4 6y 5 Coie B uie
bl p @ 6T e lyh jo Cute OB 5L &S Culine ol 4 (i a0
By S el Jo a4 i See pae lulpd s Code QB RIE I S 6l 4
Lol el 5135556 pls 4 led e QB o)ls glimt (598 JSCS as plg 4y el
S0 zleal ply 4y (6598 S 4y gomiils a5 el il o OB cue 05Ul i &
el Wlgs o W5l plg Ay (5,98 Zliml a5 (gol,8l o e QB ool yle @
ogee Ll ph )0 JliSaben gynl logd ply (585 4 Glgmsils cul S 4 i
stz oozl 4 ply 6598 hiom Comdy 4 ol o 45) qgmadls ply asse
3 cae Sl &Il laie 4y a5 i QB cwlew Sl &b 5l wiles e (00
led cod i i ply (585 4] lgdils wed o ALl by SO

5 ob oyly Joe o (Jeles e (28,5150 (y90) b ysite (oled (V) Jow sl
et D OBl ) Jl ay (655 g yeiie wiile (Sl Joe 0 4T (g Gre yesie S
Cudgama wlolp 09,5 Jle> 10 a5 el T sasasylis (V) Jow wlise 35 (F) Jow
ply (285 4 1) plgzmadls bled ply 40 (5598 5L g9omiils plg adye 1o Vb Sl
& 55 5 losime Sl gl 5 o ite o S | cute Sl ool iyl
Tep e e S S 4 St SB plple ad B (V) Jow 5l s (e
Sl Sl covgase YL Jlamt Lol o o plg 4 bled o (s)lo gre 30

ke OB Ll oo 5 lojeite pala 58,5 15,0 L 55 () Jua o b
Joinn lys a5 B> Joo 9 Jine gt b ab 500 Jlo 4 (5555
5 Sete OB st g0 lojer U Ger Ced et JB JBs o




Yy VEY L 1Y o leds fppo 3l Jlu folazdl (60 5,15 (sloa a5 anlilad

Lol 56,38,536 ply a4 ilad 2 plojes yuiie 90,2 o8 el ()T ;3L (F) Jaw o (P

Ooke @l plhgmails ply bles 6768 86 b & S g )0 Sute SB

pas balpd o cote QB U ) S b a4 pSee 50 St QB L S0
Lol (V) Jow aslice (F) Jow mls oplply ol Jb 4 (6,55
29710 plg 4 Jiled' 2 b pudite 130 :(8) Jour

() Jow ) Joe ) Jowo V) Jowe s yuiio

A/f/\ EE 23 a/? ET 3] f’/\ T ET 20 f/‘ﬂﬂ ET 3] Constant
FIV. €-\0) (+1+9) Nnoae-y) +IYY)

\/\ A sl ./%; el \4//\; sl Y/Yl\ L] JL> & 6)‘59-*"
YIAD € -\ 0) (CARD) /oy e-\y) /Y

JYF T o \/¥Y ETTS NZ # " .:, u@
(VI6Y € -\0) oy e-\y) Y)

_JYA e o -\/-Y b —_ ngjﬁ'“’ * Cude .“‘ u@
A/YY € -10) (/are-\y) Je @

evE YD AT WAL R?

VaA VA Y.y Y.y N

o a Sley Casgazme YL Jlial g cude QB I & (655 5 sl sl a0 09,5 1Olnd g
oz mhaw Cod 5 4y s o ar Sl Gloy Cudgase ol Jlial g e OB (b 4 (6,5 g poc
il Bl sl sl Sl slael.caol <fe Y /o0 /N

e (sl Lol 05 28l (5 Joino il 0) Jota 5 Suste S it Jitws 536 sl
oS SIS L oS Wb 28l (g foiine 5 ghie i Slej Csgama (oYL oo
Sley Covgaze ol Jliol (g S Ll pl (o a5 o )lo 1) ki (] ke (ot
Sls Joe 50 st ol (Saeomesgy &8 Ll oyle o8l plg 4y bles 5 guie i
Sy Cudgaze YU Jlaixsl senio B ol st sl Lol ol 52U 5 oo
Jiml jo cuie OB 50 s 0l Jol> Gl gae g (ie oy (F) Jow p0

Sl YL Slej Cudguze by
Sl 1y Sl o &y 5y pie Ll 5 e B Ll () e s b
Lhug ply cwled 0 cd a4 bl ulys ol cod cuie OB oy 020
Gl o o aS Canl gaog0 cpl caiiS ol ases plcasl ools iolial ]y L goeils




&8, oladl o g, 1 pgmiils ply 4 Lled g los 15 g A

Ll o3l (6 S pae Ll o cuse GB O S6 cod Wl (V) Jow o cde
ol b 28l gl e g e Sl Sloj Caogame gV Jletxl ek oy
3 Bl (65T g pae Loyl b o Gloy Covgae YL Jlim| a5 e o lid 4
Jloil 5 cute QB el it po Sl JIS 580 Glgamiils ply 4 bles
3 e 45 wase ol ] 39,8 bl b A) Jae s ey Cusgima sV
Sy 56 Sloj Cuvgazme (ol Jladol bylpl )0 Code QB (oo sl o ixe
Sl

SleMb! &l (& el QT oaaslis (A) B (V) Jow 5o bl gaeme,o (pl ol
Cudgaze (b Jiol g S poe Laulpd o Cote QB L (pgmiils ply 4l e
Oomb et boply 4 558 glamt o o3l (@ o)l it NS E Sl
ply @ hlos Gloy Cudgazme YL Jlizl b (558508 ply ;o 9 (Sloj Cadgaoms
I KPS

SIS 586 slp e Sojael o5 50 il o5 055 0 dog g, cnl
ey Sl o Sl S el ply 4 bl slml p i
aizr A5 (00 ARl @S g2 cpl 4 oS oolasul ply (28,5 4 Glgeeisly
ply & hlod obml cyz Jb 4 (6559 o, Xl 5l g w15 Jlaine ply )0 <o s
S WL e Cudgioes 5 (Coe ol Laseie) (gaiold 1l a2 oS oolizd
Slazmiils 5ad gl B olsS o ply 4 e g ledlbl il o ez 31K
(Lot QB Lasin) guncl jlpl 5l e (Jy50)0 5 s walsds (6559w o
D05 LS o 1) YL Sl Covgase g Sl 4 (65T g il Conl yige wuS colaal
S35 2 Bk byl ply adye Sloy Codgae aSilej wuie QBRI 9z
RYPIRCYPERARUSUG ERRELOWE-SS VRN S0 GWRRIPL SR SN CO) I FPE o

JB @ S om (o eply 58,5 )0 Capgd anz aF wad e (LS () e o s
LSSy pite pogan ;s mll aes e Bl ely 4 1) Ghgzmails bles cely 5o
Gl &S Sl i Sl yo 65 Sl b @llae (1) 5 (7) (V) Jo yo J>
ol ama e il 1 oldl o phitel & bl (Jls 4 g pSee 45 &5l
2 Sy Cadgame Vb izl g code CB gl yrie oz 5l S o sl e




YO

VEY L 1Y o leds fppo 3l Jlu folazdl (60 5,15 (sloa a5 anlilad

Peas o b Bi> (1) Jaw o LQ.;T Solosre pae Jdo 4y oeiils plg as e
ol icslioe (pl 4 aS 0l Jols (g lo gxe g cuio S 55 ply (S8 4 o0 e
3loaze ply (28,5 4 (gt Bles wilails o&asls 5l aly 28,5 3 4y 20 a5

a5l olRsls

9 hS)-MMA -LD‘)-M 6‘)‘0 6&09; u,ul.w‘).» o..\.AT Cawd A G’L‘" )\ Ul L 6‘)—’

#lply 4 bled Goncl (Stie llyl ar Cod il &Sl lp rien
oty dges 550 (alsh (gla i (g 2 cadd o0 Bl Glgeils
sl Glaysie (a7 W)l peds (Jols slapiite jpi> jo S slo e
Syie il Gl gme 236 (V) Joe 5l Jols @l (S sk 4 i)l g
e 9 Sloj Cusgazme YL Jledxl g Sue SB oo S g Jl 4 (65 9
ozl ply 185 4 hled p ) Sloj Cusgazme YL Jlixl 5 Sl 4 6259

. 97nls plyg 4 b led 0 b puiiio yu3U :(F) Jgur

a2 o olas

() Jow

Q) Jow

A Jo

V) Joe

#) Joo

#

£. .
1\Y)

/a8 R
(CARD)

f/\ Y EE
e-\%)
@/-a

\c/\‘i Heseste
/YY)

£/1aA Eres
e-\0)
¥/

®) Juw
AR e
/vy

Constant

Y/$F
(/1Y)

\ /gy EEE
(+1Y0)

Jb 4 s mS e

\/\9’.;‘{@*
/1Y)

\/VIY‘ Hedfese
€-\0)
(Ve

SIYAF
(CARD)

. /T() EE
€e-10)
(f/%-

\/\9 Heslesie
/1Y)

\/\w? sl
e-\a)
(/¥

<IAYF
(CARD)

—e /Y‘f dedesi
e-10)
(Y164

_‘/afa;eese
(CIARD)

Y Jlozs|

Coogdoe

—’/7& L]
/1A

Huio s.,l_"e

Jb 4 65 sm

—.Jyq FEE
C1+A)

-1/-4

N /\w% L]
e-\0)

%O ’ & bbllé

Y Jlazs|




18, olamdl 0,50 1 g 928ls ply 4 Jled g Lo S gur 4

e-\0) (g Sloj Cadgisme
O/IVY

A TA LA R B -— -— -— - #4655 g
(CARD) YL Jl=!

Sy Cudgase

Vs VY — — — — L ply a2
(- 1Y) (-10Y)

S o[+ ¥ oY o) NERIN R?

¥ ¥ Yo Yo 149 144 N

3""’" 5 L;La:d&.éli ISV
tod  a Gloy Cudgazme YL ezl g cutio GB (I 4 (6 S gm0 (sl puita (Gl a0 09,5 ilxwdgd

o o cos @ % ol Sy Covgaze by Jleixl g shie QB (b 4 (6 S g pae
A Hlee GBlysail il S olael sl /oY o fe 0 /N

M 5 e (V) Joo po Cate QB k]l a4 (T g e el b
SB g ply 5o Capsd pas Syt Ll il sl i ) (gemdils pls 4y bled code DB
5 o3l as wes o Gl gaoge pl gesle Sole 4 ams ced ol Cude
Cude OB yo ply B85 4 gin bled )l (698 gl ply 4 a5 el

Lol 00l 0ols iulad (V) Sloges jo gl (nl .a5)ls (Sloy Cuogaoms (yga0)

QS gw pas) Jbo @ (6 S g 50 (295l plg a4 o lod (1 SSleo (Y) Hloges
() S 0B g (J>




Yy VEY L 1Y o leds fppo 3l Jlu folazdl (60 5,15 (sloa a5 anlilad

5 o (V) Jow 0 Sley Cusgase YU izl siiio CB e ol o0
S o papin onl SbsT ke wapd ol (P =l o VE) Sl s ine
S Sloy Cusgazme Vb Jliml Llyh jo phie g oo OB (i (nd Dol
omb Jlisl luld e e g St OB G oeed DoliS S G2 b)) RS
Codgaze a5yl o ol 8l as el ol Sly ase ol Ll Gley Cusgasee
Sy hled (R SB 4y Cod) Cte B Cod sl a8 L o)l 3gzg S
oiled (1) jloges 1o o prie (1 S0lo Culpd flin S yo ol )ls ply (28,5 &

el 00 ool

9 o) Casgazmo (Hm bV Jloast )0 (292l plg 4y hilod (uSSlao :(Y) 510905
(o) o S8
Gt (sladidly e
V1) Jowe o Sloy Cadgamme YL Jloixl # Jlo 4 (65 g yostte Slolss o
les s gl a5 Censline 30y ) (D = +/e v = VIFD) Cansl o ine g e
by Cadgaze Y Jlatzl )0 (65858 ply 4 Cund (5598 ply Ll yo pls
2 EoPrt ply & Sand )b pls il o ply 4 bled s gl I S
Jo 4 cpSsm glyls oLl (Ko Ole ay e oloj Cudgame oy Jleis|
bl (Gloy Cadgazme bl Jlaiml Laull jo (GpSew W86 B3N 4 cod)

el 00l ool u,u.sLo.a ) )|.>9,¢_; 4o uij_, u_,| ...\.E)L) l°‘5 U_J; @ &y




18, olamdl 0,50 1 g 928ls ply 4 Jled g Lo 1S gu e

9 Floj Cadgazo (L b)Vb Jlaial 53 (2 92l plg 4 Jolod uSilso :(F) 10905
(Jl 4 g Sgm pae) Jl> 4 (g S 9w
Gos sloaidly iae

S5 Al g Ghagex -0

el ered g Ohomls snSely boablis ln gl slalpl (B
Slaal o,in oz 5o JYL deasd ablis jo i )l ak,w 4 leiils
ok hel Ban gy cnl 5l gy Jled 4 cwlol Sl S Jle Ghiaal el
Ol )0 ol ply 4 bl )18, slatdl Glas g b (o) Pl
slopiie plyie & Ghagh (nl )3 oad 48,5 ki slag pSgw Ll Glgzeails
sesie g Sl (Gloj Cadgae Jlaiml g gancl g b 4 6 pS e 1 Jols S
o, ojlol lawg (3 ply Sy (il ply CuslsF s Cud 4 hled anly
Obgzdls 5l e Feo old ytagh opl cole Bolai o Sdiges .l gzl
sl 0355 Ll asdle 5 ol oSl

@ 690 g Jlo 4 oS 9w s ol as sls (lis Jaw eSSl Jol> gl
J 4 6555 & sin 3l 3l 4 S ply 53855 4 i il il (el
» b ere Jawe Sl me cuin OB Ll (Cuns 5,98 Ll W)l zlos) Wil
Sl b Yl LB ool s 4 0yl (N =Fv) wiged JS o ply 4 boles
Syie byl 4 axg b diged SIS L ool 50 wglate bl h o code

Jloil 4 bgrye 09,5 ez 5o ply 4 fled p cote QB 3L 285 & jp0 ooy S




Y4 VEY L 1Y o leds fppo 3l Jlu folazdl (60 5,15 (sloa a5 anlilad

(N =YV Jo a 55w poe 095 Sz 9 (N =V0T) Gloy Cadgame (b
ULl St llys cnl 5l plaShe j0 ply 4 Jiled p Coe QB 36w 28k
k_JLS LE‘J’ Lol .l 034 QL’Wb LS)"‘fﬁ'“’ pos mg 5O S uLS L}»)JJJ )‘
Gyl il Jo a4y (6 gm g Gloj Cadgazme YL Jleixl Lull g0 0 cote
oo SB g s pTgw Cundy plopen 3L aS sl las el sl psie (o)
Co,ed pas lls ol 3l as cwl g,k sl ol S anl as pl (P =)0
Glico ol Lol aijls ply 28,8 a5 (g min bled e CB L 5 aizis 3 5 Sy
b i 5L s pdySea; s 4 Jlo 4 65 g sl ol 3 &Sl (e (515
Al Al a5l ply 8 5 4 i bl aie OB

ol 8l Lles o g8 Lalyl o (S eb as aS 0gr )] sssmsylis il s 4 )
Jods o 05 o0 Slml (2 BB Dolds phie g Catte OB ply (85
Eoog0 (pul (P = /PY [ 0) dae o g 2l Cuie CB Cuin S0 A cul
G855 e 053 g093 4 Sl & xS o5 Cel Gl ool rizmen
Lylys jo as ol 3l Ll asS o olml ol 8l o 1) alg 4y Lled shie g Codie OB
O 9 ol JRE 50 Ll (59, 2 a6 S e (6 S g 5lr g oo
55 Sl il 5o it hled e QB 5 Wisd e BB pled a5 e DB
S ool 1 Ll (650,85 Sy e B Dl g wiS oo sl gl

padlio jlooliinl b g (casuiv (Sdazmn (g &5 039 (nl p (orw ol ragh 50
G55 ol 03105 o 9zdils ply 4 bled ()18 sl pite 23U Ltalesl 4 ool
b e sl yiie ] j0 4T WS el 1) g i Slidss sl aie) Wl e
3,55 4 6,50 (ope 7)) sed b (Gl lione cxlissly) sle e bl (o)
20 sl (oled 00355 y0 ol gy jo 0l LIS gadse cnlply o5
ol 03 ety Sl el 4 055 e & oSl G sl gly 4 bl
sk @l 2 s Barogi o5 350 @lly whe Wil e e (3590] IS
1205 o0 Olo (83,90 S5




&8, olamsl o Sog, 1 pgzmiils ply 4 bled g lags oS g A

5 Jb % e 5 S Sl S5 4 g2 p el b (
Sbgiils « gemmiils ply a bled p Jitus jab 4y wilgh oo S sl b goeiils
SG g Sl plgmdils 65 S ply Jlie aali Jlo 4 (6505 g @8ly 0 ol S50
920 oyl 4 il JJAF S0 pemeidls ply 4 hlad 0 ailgs oo a5 Cl aies 0 15l
doee ol8ailsy SMgend slocslw 3o,k 51 ol i oS 55050 Glemails a5
bled s cdlys 1) g5 5l 5550 ply 198 Wity a5 09l el d Glaaly Jeass
ebls asslgs e bigel (s 50 (65135 dile e g ply 185 4 (5 b

&S Sl o by SO Sledbl i cude OB Lasiine 0ol (S e Il (Y
ply & bles p Wlgh oo Cams (5,58 lazlom! Ll wijls zlas! aly a0 lgxisls
S semiils ply 4 bles ol (g iian ;30 9wl 8,50 o eerils

9 o @L‘c) O)lJ u_§.> YB.QM ‘5:9.7..“.:‘0 ‘e‘s W‘SD-)O w 6‘)4 ASLS:L’?L;‘ )‘ (Yl
loliiils a8, Opud Canlw )0 Jgaro job 4y a4 090 o0 a8 5 laiys alisS
2 SlEee ml Sy Cusgame 5 Cute SB 6T g ol Jlgte (nl 2 Ysesne
plg as,e o als obol lasie 5 abl 05,50 oemails sl & hles
ply & hled obml  (gyiin 36 08 pald 5 SYsb Due 4 1) agmeiil
ol walgs o giils

Oliyzils iy 2985 lp wilg e Jlo (3590T 0557 e egame ;o (nlnle
slazdl elo Il 51 VL oo abolie 4 055 gz SOt sin e Joos 4
s led oslazwl (g,

&L ol

Ayl co el |y m8lie olas 09 B aii g5




¥y VEY L 1Y o leds fppo 3l Jlu folazdl (60 5,15 (sloa a5 anlilad

&l o 48
ole Slsge Glil mlie 5590 4 S8 5 555 gzl 5l Jbo slacule>
508, sir) el (S5 oS Sl 5 pll Jle Sojeel pllss yo lgzeiils o8,

ANV OMND (el drwsi

Oy ‘Lgol.ﬁ Oyl O wogla ‘L;)Ua‘.ﬁ‘ JS (s3> ‘Mw‘y‘ (gL Y

Slellls ale dolilas . Jle ii90] 10 ale qarass g el sl g5l .(VFAY)

ANV () Y o il ol

ol ools 4,k it ol Jle iigel plss Jlo el (695! (pgas (1 TAQ)

YYVVAR (PN (Ko )6 0 ,0n), idgly oole dolilas

OV e wolatdl 60,0,05 slo 4, ale dolilas . g3, slazdl s ,Syg, :eodl

AFF-1114

&_)LwLm}‘ M (\ f ¢ Y) Suw 60\5‘} &515 cu».u..?' sgsﬁlf)d ‘4.”&)..’ c)fd‘\) i

Slazsl 0,505, 1005 Jble Glsl boog DBk Sllegs jo cdgs JLd; g olaSale e

YVENN O+ colatd] (600,05 slody L7 dolilas . s i,

EMeass o 6 M8l 3l LT Shol b awiles bgmasls solaidl 5 cloisl

AN BF e b0l 0 iyl g oyl dolilas . JoSS

1. Abadie, A., Athey, S., Imbens, G. W., & Wooldridge, J. M. (2023). When

should you adjust standard errors for clustering?. The Quarterly Journal of
Economics, 138(1), 1-35.

2. Abbaspour, A., Keramati Tavlayi, M. M., Rahimian, H., & Jahangard, E.

(2020). Development of a Model for Financing Iran’s Higher Education

System Based on Grounded Theory. Strategy of Culture , 13(49), 189-221
(in Persian).




18, olamdl 0,50 1 g 928ls ply 4 Jled g Lo 1S gu o

3. Abraham, K. G., Filiz-Ozbay, E., Ozbay, E. Y., & Turner, L. J. (2020).
Framing effects, earnings expectations, and the design of student loan
repayment schemes. Journal of Public Economics, 183, 104067.

4. Ajzen, |. (1991). The theory of planned behavior. Organizational behavior
and human decision processes, 50(2), 179-211.

5. Akhishjan, M., Tavousi, M., & Danaeifa, M. (2019). The Policies of
Financial Support from Ph.D Students and The Promotion of Human
Resources Productivity and Research Institutes. Science and Technology
Policy Letters, 09(1), 93-104 (in Persian).

6. Asgari, H., & Pouralimardan, M. (2023). Factor Analysis of Health
Biases: A Behavioral Economics Approach. Quarterly Journal of Applied
Theories of Economics, 10(2), 119-144 (in Persian).

7. Barbosa, R. D. (2022). The Influence of Framing Effects on the
Borrower's Risk Perception During a Mortgage Decision. Master thesis, The
University of Porto, Portugal.

8. Boatman, A., Callender, C., & Evans, B. (2022). Comparing anigh school
students' attitudes towards borrowing for higher education in England and
the United States: Who are the most loan averse?. European Journal of
Education, 57(2), 199-217.

9. Boatman, A., Evans, B. J., & Soliz, A. (2017). Understanding loan
aversion in education: Evidence from high school seniors, community
college students, and adults. Aera Open, 3(1), 2332858416683649.

10. Cunningham, A. F., & Santiago, D. A. (2008). Student Aversion to
Borrowing: Who Borrows and Who Doesn't. Institute for Higher Education
Policy.

11. Dadgar, Y., Dargahi, H., & Gholizadeh, S. (2023). The Role of Investor
Sentiment and Government Behaviour in Volatility of Tehran Stock
Exchange Market: A Behavioural Economics Approach. Quarterly Journal
of Applied Theories of Economics, 10(1), 191-214 (in Persian).

12. Evans, B. J., Boatman, A., & Soliz, A. (2019). Framing and labeling
effects in preferences for borrowing for college: An experimental
analysis. Research in Higher Education, 60, 438-457.

13. Fehr, E. (2002).”The economics of impatience”. Nature 415(6869): 269-
272.

14. Fishbein, M., & Ajzen, I. (1975). Belief, attitude, intention, and
behavior: An introduction to theory and research. MA: Addison-Wesley.

15. Haghi Karam Allah, M., & Foladgar, M. (2014). Strategic Planning To
Promote The Welfare Of Students Of Higher Education In Iran. Social
Development & Welfare Planning, 5(18), 109-139 (in Persian).

16. Heidhues, P., & Koszegi, B. (2010). “Exploiting naivete about self-
control in the credit market”. American Economic Review 100(5), 2279-
2303.




¥y VEY L 1Y o leds fppo 3l Jlu folazdl (60 5,15 (sloa a5 anlilad

17. Kahneman, D. (2003). Maps of bounded rationality: Psychology for
behavioral economics. American economic review, 93(5), 1449-1475.

18. Kahneman, D., & Tversky, A. (1979). Prospect Theory: An Analysis of
Decision under Risk. Econometrica, 47(2), 263-292.

19. Keller, T., & Szakél, P. (2023). The Framing of Information Nudge
Affects Students' Anticipated Effort: A Large-Scale, Randomized Survey
Experiment. Journal of Behavioral and Experimental Economics, 104,
102012.

20. Kuchler, T., & Pagel, M. (2021). Sticking to your plan: The role of
present bias for credit card paydown. Journal of Financial Economics,
139(2), 359-388.

21. Laibson, D. (1997). “Golden eggs and hyperbolic discounting”. The
Quarterly Journal of Economics 112 (2), 443-478.

22. Lin, C. J., & Jia, H. (2023). Time pressure affects the risk preference and
outcome evaluation. International journal of environmental research and
public health, 20(4), 3205.

23. Luan, J. (2021). Research on influence of attribute frame effect on loan
decision of undergraduate and risk assessment model of undergraduate loan
behavior. Mobile Information Systems, 2021, 1-8.

24. Meier, S., & Sprenger, C. (2010). Present-biased preferences and credit
card borrowing. American Economic Journal: Applied Economics, 2(1),
193-210.

25. Menges, K. K., & Leonhard, C. (2016). Factors that affect willingness to
borrow student loans among community college students. Journal of Student
Financial Aid, 46(2), 5.

26. Mountain, T. P., Kim, N., Gutter, M. S., Kiss, E., Cho, S. H., & Johnson,
C. L. (2020). An exploration of gender bias, framing, and student loan
decisions through an experimental design. Journal of Family and Economic
Issues, 41, 350-363.

27. Naderi, A, Kharazi, k, Entezari, Y & Mahjob Eshrat Abadi, H, (2013).
Mechanisms of resources and characteristics in higher education. Journal of
Human Resource Studies, 3(10), 91-120 (in Persian).

28. Navehebrahim, A., & Azizi Shomami, M. (2012). A Study of the
Relationships between Students Socio-economic Status and Their Perception
of Investment in Graduate Education. Quarterly Journal of Research and
Planning in Higher Education, 18(2), 109-130 (in Persian).

29. Nguyen, Q. (2016). Linking loss aversion and present bias with
overspending behavior of tourists: Insights from a lab-in-the-field
experiment. Tourism Management, 54, 152-159.

30. Parijs, B. (2023). The Influence of Present Bias in Students’ Attitudes
Towards Borrowing & Financial Literacy: An Online Survey Experiment.
Master thesis, Radboud University, Netherlands.




&8, oladl o g, 1 pgmiils ply 4 Lled g los 15 g ﬁc

31. Thaler, R. H., & Sunstein, C. R. (2008). Nudge: Improving decisions
about health, wealth, and happiness. Yale University Press. Translated by
Mehri Modabadi. Tehran. Hormazd Publications

32. Tversky, A., & Kahneman, D. (1974). Judgment under Uncertainty:
Heuristics and Biases: Biases in judgments reveal some heuristics of
thinking under uncertainty. science, 185(4157), 1124-1131.




