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Abstract

Extensive applications of asset pricing in the fields of finance and
economics lead to an increasing importance of this issue, which has
attracted more attentions of researchers in theoretical and empirical
aspects. Due to this issue, the main purpose of this paper is to compare
two asset pricing methods i.e. “Beta” and “stochastic discount factor”
in Iran Stock Exchange market. Using the monthly data of Tehran
Stock Exchange index return and return of shares of the companies
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listed in the stock exchange market of Iran during 1379(1) to 1398(6),
we have formed 5*5 baskets-called 25 portfolios of Fama and French-
to evaluate the efficiency and stability of one factor model (capital
asset pricing model) and multi-factors model (Fama and French’s 3
factors model) using Generalized Method of Moments (GMM)
estimation method. The results show that the aforementioned methods
are not completely superior to each other. In fact, for CAPM model,
stochastic discount factor method is more efficient and less stable than
Beta method and vice versa for Fama and French’s 3 factors model.

1. Introduction

An asset-pricing model can conventionally be expressed as either a
beta model or a stochastic discount factor (SDF) model. The SDF
model shows that the value of a financial asset is determined by the
expected value of the asset’s payoff and the SDF. The beta model
stipulates that the expected return of an asset is a linear function of the
betas associated with each risk factor. The present article aimed to
estimate and compare the beta and SDF models in terms of their
robustness and efficiency. In this line, two research hypotheses were
tested. The first hypothesis proposes that the SDF model is more
efficient than traditional pricing models in estimating risk premiums.
The second hypothesis states that the beta model is more robust than
the SDF model. Concerning the asset pricing, most studies in Iran rely
on the beta model. However, the present research not only tests the
efficacy of the SDF model in the Iranian stock market but also takes
the initiative to compare the beta and SDF models. Thus, the novelty
of the research lies in the comparative approach as well as the
application of the SDF model to the Iranian context. The main
research question is, which model is more efficient and robust in the
context of the Iranian stock market?
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2. Materials and Methods

One of the most important asset pricing models is the Capital Asset
Pricing Model (CAPM) developed by Sharpe (1964) and Lintner
(1965), along with its extended versions by Fama and French (1992)
and Carhart (1997). These models suggest that the excess return of a
stock or portfolio is a linear function of systematic risk factors
(Fabozzi et al., 2015).

The expected beta representation

Most empirical studies in finance frame their analysis using linear
factor pricing models, which typically focus on the expected return-
beta characteristics. These can be formulated as follows:

(W ERY) =y +Biada + Bipdp +-+ , i=12,..,N

The beta B is defined as the regression coefficients of the returns on
the risk factors:

Q) RE=a; + Biaf + Bipfl + -+ €l t=12,..,T

Since a regression can be performed for each security i over time, this
equation is often referred to as a time-series regression. The risk
factors in the equation are denoted by F, and conventional examples
in this regard include consumption growth=F or market portfolio
return=F. It should be noted that in this regression, the returns R} are
regressed on the factors Fy.

The SFD representation

Security prices are determined through discounting future cash flows.
There are two main reasons for discounting future cash flows. First,
future cash flows have a lower present value, and second, there is risk
associated with future cash flows. If investors were risk-neutral,
discounting would only be done due to the time value of money. The
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price of an asset with the payoff of X is calculated through P =
E1x] / Ry assuming that there is a risk-free asset with a return of Rr.

This is called discounting at the risk-free rate. However, risk-averse
investors discount due to both the time value of money and risk. An
SDF summarizes both discounts in one expression. If x; is the payoff

of the asset 7, P; is its price, R; is its return of xi/pi, the SDF of any

random variable m is given by equation (3):
(3) P; = E[mx;]

The above definition has fundamental importance in asset pricing
theory. The generalized method of moments (GMM) was used to
extract beta and SDF models and their parameters.

3. Results and Discussion

The data used in this study consisted of monthly data on the return of
the Tehran Stock Exchange index, the return of stocks of companies
listed on the Tehran Stock Exchange, and the risk-free rate from April
2000 to September 2019 (a total of 234 months). The rolling window
technique was used to investigate specification tests and various
approximations. Considering statistical and computational limitations,
three window lengths were selected for the CAPM: 114 months, 84
months, and 54 months. For the three-factor model, the selected
window lengths were 54 months and 34 months.

This article relied on two models: the single-factor model known as
the CAPM and the three-factor model proposed by Fama and French.
The beta model was used to estimate the CAPM model using the
GMM, and then the same model was estimated using the SDF model
with the GMM. The objective was to compare the main parameters of
the model in two different estimation methods. The Fama—French
three-factor model includes three systematic risk factors: the market
factor, the value factor, and the size factor. This model was also
estimated through both the beta and SDF models.
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The SDF model uses two specifications, with the trimmed mean
(central) and without the trimmed mean (non-central), as well as two-
stage estimators. Therefore, the variables include four risk premium
parameters of the SDF (14 <14 <18 «15) and four estimation errors
(m8« nBrdem). Accordingly, to compare the efficiency, the risk
premium factor extracted in the beta model (&) should be compared
with the main parameter of the SDF model (4). Also, to compare the

robustness, the Jensen’s alpha in the beta model (o) should be
compared with the pricing error in the SDF model ().

4. Conclusion

This study compared the efficiency and robustness of the above-
mentioned model with that of the SDF model using the risk premium
parameter and pricing error. The results showed that the SDF method
is more efficient than the beta method for the CAPM. In the case of
the Fama—French three-factor model, the results were estimated
separately for each risk factor. Concerning the market factor, the beta
method was found to be more efficient than the SDF method. As to
the size factor, the first-stage estimators of the SDF method were more
efficient than the beta method, while the second-stage estimators were
less efficient than the beta method. With regard to the value factor, the
beta method was found to be more efficient than the SDF method in
all cases and both periods.

The results related to the relative standard errors of the pricing errors
of the CAPM showed that the relative standard errors of the SDF
method are more than the beta method, so the beta method is more
robust than the SDF method. In the Fama—French three-factor model,
the relative standard errors of the pricing errors of the SDF method are
less than the relative standard errors of the pricing errors of the beta
method. Therefore, it can be concluded that concerning the Fama—
French three-factor model, the SDF method is more robust than the
beta method.
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According to the research results, neither the beta model nor the SDF
model has absolute and complete superiority over each other. The beta
model is more efficient than the SDF model in estimating risk
premiums. However, the SDF model is more robust than the beta
model and has less pricing error.

Keywords: Bata Method, Stochastic Discount Factors Method,
Generalized Method of Moments, Efficiency, Stability.

JEL Classification: C15 £58 (12.
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Abstract

In the approach of new institutionalism, the budgeting system's
complexities have roots in its formation's historical development.
Understanding this historical development from the perspective of
institutions and organizations has made it easier to understand the
complexities that the country's budgeting system is facing today.
Using the social order approach and relying on the three elements of
institutions, organizations, and violence control, this research has
examined the budgeting system of Iran between years of the
constitutional revolution and the end of the Qajar dynasty.
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In this period, the approval of the constitution, the internal regulations
of the parliament, the law on the formation of the Ministry of Finance,
the law on public accounts, the law on the Court of Accounts, and the
writing of the budget law, as well as more predictability of resources
and cost allocations by limiting the period of the budget have taken
place. Also, checking the accounts of ministers, preventing illegal
transfers, preparing and deducting the budget, increasing the power of
tax collection, organizing the country's treasury and prohibiting the
imposition of taxes based on personal opinion, and providing
executive methods related to the budgeting system in addition to the
formation of the parliament and the budget commission, the Audit
Bureau, the Ministry of Finance and the commission for handling the
income and expenditure of the ministries have led to the improvement
of the quality of institutions and the development of contractual
organizations with a permanent life in the budgeting system, which
has caused the control of violence. By examining the budgeting
system, one can conclude that the dominant coalition member groups
in the period under review were princes, nobles, scholars,
businessmen, landowners, the intellectual class, Russian and British
governments. Examining institutions, organizations, and violence
control show that the budgeting system has changed from a fragile
limited access order to a basic limited access order in this period.

1. Introduction

The systematic restriction of access in the natural state for the purpose
of rent-seeking serves not only to enrich the dominant coalition, but
also to control violence. One of the institutions that can generate or
distribute rent is the budget. The political system in the natural state
manipulates the economic system, including the budgeting system, to
generate rent and ensure the continuity and survival of the political
order. To fully understand Iran’s contemporary budgeting system, it
is necessary to identify and analyze the complementary institutions
that shape the budgeting system during the period under study, in
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addition to examining the issues of violence and the role of
organizations. This approach aligns with the social order framework,
which recognizes institutions, violence, and organizations as the three
main pillars of analysis.

Relying on the social orders approach and the perspective of violence,
the current study aimed to analyze the dynamics of Iran’s budgeting
system at three levels of institutions, organizations, and violence. At
the institutional level, the study examined the creation, modification,
deletion, and enforcement of formal rules and laws that shaped the
budgeting system, as well as the predictability of resource and cost
allocation methods, and the implementation methods of the budgeting
system. The study also analyzed the creation, modification, or deletion
of official social treaties, informal norms, social contracts, and shared
beliefs that influenced the budgeting system. At the organizational
level, the research investigated the lifespan and types of organizations
involved in the budgeting system. Moreover, the analysis focused on
the role of the budgeting system in supporting organizations both
within and outside the dominant coalition to control violence, to
increase the number of rent beneficiaries, and transform the privileges
of the dominant elite into rights.

The study tried to determine whether Iran’s budgeting system had
been established based on an open access order (OAO) or on a limited
access order (LAO) that would rely on specific organizations and
institutions for the generation and distribution of rent to control
violence. Examining the historical development of the organizations
and institutions within the budgeting system, their evolutionary
trajectory, and the ways in which violence was controlled (or not
controlled) through this system can yield a deeper understanding of
the budgeting system in Iran, which can help address the current issues
and challenges facing the system.
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2. Materials and Methods

North, Wallis, and Weingast’s theory of social orders suggests that the
methods to control violence are embedded in institutions and
organizations. The existing institutions and organizations can either
control or exacerbate violence. Conversely, efforts to control violence
can lead to the emergence of new institutions and organizations. The
relationship between violence and institutions/organizations in an
LAO takes shape in a two-way manner. In this sense, the existing sub-
systems within LAOSs, including the budgeting system, can be
transformed into tools for generating and distributing rent to control
violence. The budgeting system is a collection of institutions and
organizations that wield political, economic, religious, and military
power to control budgetary resources. Through these resources,
incentives are provided to individuals and groups with access to
violence in order to limit the use of violence. Furthermore, the
evolution of the budgeting system can have a significant impact on the
creation, development, debilitation, consolidation, or elimination of
related institutions and organizations depending on the type of LAO
in place.

The social orders approach is a useful framework for analyzing and
comprehending the institutions within the budgeting system. This
analysis can provide insights into the changes that occur within the
natural state, including transitions from fragile to stable, stable to
mature, or vice versa. To conduct this kind of analysis, the study
examined the following factors: creation, modification, and removal
of formal rules and written laws that shape the budgeting system;
predictability of resource and cost allocation methods;
implementation methods for the budgeting system; and creation,
modification, or removal of official social treaties, informal norms,
social contracts, and shared beliefs that influence the rule of law in the
budgeting system.
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The analysis was also conducted at the organizational level.
Organization refers to a group of individuals who come together with
a common intention to achieve their desired goals (North et al., 2009).
To analyze the organizational development in the budgeting system,
the present research examined several factors: the lifespan of
organizations in the budgeting system, the type of organizations
(contractual or clientelistic), the role of the budgeting system in
supporting organizations within and outside the dominant coalition,
the number of organizations, and the use of violence or the threat of
violence by different groups, which oversees organized violence that
occurs in the form of physical confrontation or coercion. Violence is
actually considered the outcome of the institutional and organizational
structure (North et al., 2009).

Control of violence is the result of the establishment of institutions
and organizations whose interaction with individuals are less personal.
In this respect, the study explored how the budgeting system played a
role in controlling or exacerbating violence. The analysis also
involved identifying groups with the potential for violence through the
budgeting system and examining how the budgeting system affected
the type, generation, and distribution of rent.

3. Results and Discussion

Table 1. The budgeting system based on the social orders approach (1906—

1925)

\ Indicator Elements of budgeting system

] e The Persian Constitution of 1906

¢ Internal regulations of the parliament

e Law on the establishment of the Ministry
of Finance

e Public Accounts Law

e Annual Budget Laws

Creation, modification, and
removal of formal rules and
written laws

Institutions
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Table 1.
Indicator Elements of budgeting system
e Preparing the budget document
e Introducing financial reform using
foreign consultants
e Organizing the country’s treasury
Predictability of resource e Increasing tax collection power
and cost allocation e Establishing the tax and finance
methods organization
e Preparing the budget according to the
department and expenditure
e  Prohibiting the imposition of taxes based
on personal opinion
e Gradual elimination of tax collection based
Social treaties, informal on personal opinion
norms, social contracts e Increase in public sensitivity towards the
expenditure of the Royal Court
e The necessity of approving any type of
government financial operation in the
parliament
o Inspection of all government revenues,
expenses, and assets
e Tax collection based on the law
e National Consultative Assembly
(permanent)
e Ministry of Finance (permanent)
e Audit Court (permanent)
Type of organization e Contractual
Support for organizations ' e Within the dominant coalition
Violence occurred e The 1908 bombardment of the Majlis
e Princes and nobles
e Scholars
Groups with the capacity = e Businessmen
for violence e landowners
e Western-educated intellectual elites
¢ Russian and British governments
Generation and e Conversion of personal privileges of the
distribution of rent dominant elite into written rights for them

Institutions

Implementation methods

Permanent organizations

Organizations

Violence
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Table 2. The budgeting system in the Iranian social order (1906-1925)

Limited Access Order :

. ( ) Impact of the budgeting system on

el ol - the social order (1906-1925)
Fragile Stable Mature

[<5]
>
§ - 9 The institutional structure was very
7] 2 c K simple and based on Mostofi-ruled
s = = g method, and it became more
2 n o 8 complex after the establishment of
= the budgeting system.
=
T
C = 4
z § IS o = Along with the establishment of the
S5 = E e budgeting system, formal rules and
2 == e 5 S social contracts were also put in
2 s = S L LC
= G place.
=] 5 o Z
E L &
(%)
=
o -
=1 c
£ § % i 2 Implementation methods that were
%g 3 £ & previously non-existent gradually
2 E S 2 a took shape.
£ p
“— n Y
o [<5}
25 5 g2 2
;; S g ;-;g £ The approval of various laws
S & o - % = increased predictability.
S 8 =3 £ 2 &
g2 2 | 3%
Prior to the implementation of the
budgeting system, only a limited
§ = = number of organizations exited
= § 5 % o \_Nhi_ch were  dependent  on
= 3 R b g individuals. However, the
s 5 2 = 5  budgeting system led to the
le) establishment of mid-term and

sometimes permanent
organizations.
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Table 2.

Limited Access Order Impact of the budgeting system on
Indicator (LAO) ~ the social order (1906-1925)

Fragile Stable Mature

Contractual organizations, which
did not exist before, began to
emerge alongside the already
existing clientelistic organizations.

Type
Clientelistic
Clientelistic—contractual
Contractual- clientelistic

The approval of laws led to the
creation of support for
organizations within the dominant
coalition.

Organizations

Degree of support for organizations
Only the state
Only the organizations within the dominant coalition
Organizations within and outside the dominant
coalition

The approval and implementation
of various laws led to an increase in
the number of organizations.

The number
A few
Growing
Many and growing
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Table 2.
Limited Access Order Impact of the budgeting system on
Indicator (LAO) _ the social order (1906-1925)
Fragile Stable Mature
[<5]
% Initially, the elimination of rent
S 5 exclusive to the dominant elite
> g g = resulted in an increase in violence.
S 3 3 3 However, violence decreased to
%-‘) [ some extent due to the resistance of
8 revolutionary groups.
- [<5]
> S Prior to the establishment of the
@ = = budgeting system, rent generation
[&) > - ; , .
= = = 2 and distribution in the provinces
- o @ E were dependent on the King, which
2 % = o o would happen in in the states
2 = L 22  associated with the highest official.
3 = (_% S 2 However, the implementation of the
° 45 i = o budgeti_ng systt_em_ n_1ade the
=) a = @ _g')’ generation and distribution of rent
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4. Conclusion

Prior to the Constitutional Revolution, the country’s revenue and
expenses were managed through a mostofi-ruled system that had been
in place for nine centuries. However, following the Constitutional
Revolution, several measures were taken to regulate the budgeting
system. These measures included delegating the approval of all laws
to the National Consultative Assembly (the parliament), establishing
the budget commission and accounts commission in the parliament,
requiring reports to be submitted to the accounts commission, defining
the budget and its implementation period in the Public Accounts Law,
assigning the responsibility of reviewing ministers’ accounts,
preventing illegal transfers, determining the accuracy or inaccuracy of
the accounts to the Audit Court, preparing and preparing and
implementing the budget, making the method of resource and cost
allocation more predictable, and preventing financial misconduct and
abuse in line with creating, amending, and enforcing official rules in
budgeting. In addition, foreign consultants were employed to organize
the country’s public finance, tax collection power was increased, the
country’s treasury was organized, and tax collection based on personal
opinion was prohibited.

The law on the establishment of Iran’s tax system was also approved
in order to increase the predictability of resource and cost allocation,
along with devising implementation methods for laws and regulations
and monitoring the financial affairs in the country. Official and
unofficial treaties were also created regarding revenue and
expenditure allocation. Furthermore, organizations were formed and
supported to regulate the country’s budget, including the National
Consultative Assembly (the parliament) and its different commissions
(e.g., Finance Commission, Accounts Commission, and Budget
Commission), the Audit Court, the Ministry of Finance, the Central
Accounts Office in each ministry, the commission on the revenue and
expenses of each ministry, and the closure of offices in the Ministry
of Finance, the Revenue ldentification Office in the Ministry of
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Finance, and the Central Treasury Office in the Ministry of Finance—
possessing some form of permanent lifespan and contractual status.
These measures aimed to control violence, expand the circle of
dominant coalition, and change the way rent was generated and
distributed by establishing a budgeting system. Therefore, important
steps were taken between 1906 and 1925 towards converting the
privileges of the dominant elite into rights.

While some researchers (e.g., Ali Akbar Shabiri Nezhad and
Mohammad Ali Homayoun Katouzian,) consider the interval of 1925—
1941 as the period of Iran’s emerging budgeting system, the present
study suggests that the main foundation of Iran’s budgeting system
had been laid during the Constitutional Revolution between 1906 and
1925. During this period, changes in the budgeting system occurred,
and in the meantime, the political-economic system evolved from the
fragile LAO to a stable LAO, which calls for more reflection.

Keywords: Budgeting System, Social Order, Violence Control,
Institutions.

JEL Classification: D72, H61, H60, N45, N15.



.JU

VEE s

. “JU

Sy

ISSN:\VYS—+ VYA AAERVARVAR{

eISSN: Ysvs-sffo

————————— Ol gl ool gla fags ——
A 2 R AW AR utm.a) K\ eJLo.i'n YV SYE

ijer.atu.ac.ir
DOI: https://doi.org/10.22054/ijer.2022.61874.1009

S5 Ly ol Ol 2 33 (S 30040 392 P ol Sl
(1YAO-1T+8) el

Ol g ¢ Sl et oKl (ol psle axty (657> (s mtils * ool Loy

(Sl asle oty (oolasil anmsi 5 5 il 05,8 sl
[Chot S ¥ ISR AN IR .
@3 b s Jo
Ol (Ol

‘L;LLLL wde elg..fdb 4631..4:&' xS 9 (S0 MUJ.! oj)f UL».\L’;.»:I et L
Sl ley

RIAPR;

s S>>

b gk ol bt 05 OT (6,8 IS a5 sk 53 4k s S el b Sty b ) Sl 5 S5 50
ol el 03,8 SOLT Sl 5ya55 0T b 55387 Siarag plai ol o 1) ola Shomy o LOLSL 5 Laslg e S
ooy pla () 4 Ziphat U8 5 Ol daslg paie aw 4SS 5 elazrl laglss ibay Sl oslinl b Stags
13 anbipllss ¢ bl 05 3 0353 2l 53 el €5 5B abds DL B abg e B! el ol 3 O 4
P i Grmen 543 058 IS 5 Sllons 0323 0 56 ¢ g 308 Dlolons 0 508 cadle S5 5085 0 516 ¢ s
155 Pl sz cmoman ol 435 il ara g Jae 0555 03,5 spdous b ladty 32 araind e el oo 02
e Lot gmn 5 535S JS 6l Alle (DU s D58 I e o 5 4 (58 e OV 1S
comlres 423 51 0 grnenS ¢ s IS5 i S 50039 i L o o ol Sl 2 €11 5 et S UL s
oLl I3l 5 laslg CodS 3 g 4 La,15s £ 5 5 J53 4 (Sohns OsmeS 5 adle Sl e Slnbun Ol
Sovras pll oy p b Tl ol Sipts J RS Sl el ) oS ealndl (5 para g ol o (ails e b oola)l 3
Gl 5 Sitsyy aib Ol Gl ¢ Lde Lol el a1 (OB 51 3aLE 1y s p 5590 0593 53 I LD gie slaoy S
s o5 1 St ol & Aas e DL s S 5 WaOle Sl claslg (1 sl gr K S 5 0

ol 03,5 1 6,95 EABEX PR LS"'J:““’;"B‘V”& 3 9doen

Llaslg (oo pisr J 28 elal gla V.ls.. (SR 4 ¢Ué_} :‘_5..\.315 el

.D72, H61, H60, N45, N15 :JEL  sumaid

Wl LB adle oSl (s3lasil psle axty 5,573 Ay 143 8 ol Alie -
hr68_gasemi@yah00.com :J s s 5 3%


http://orcid.org/0000-0001-9685-9300
http://orcid.org/0000-0002-9887-8676
http://orcid.org/0000-0002-5348-2379

VE N Ol | AF 0l | YV Jlu | O o3Uaidl sla jia g | VS

VRVIRR|
v\-«SLgﬂ é.l:-&l.hbl.@_v b @Uaa)wb t&b@\ Lw\:.w LQLAQ)JB cca‘ﬁ-ﬂ'&.ﬁjb
2 JAS O Dl Laslgs cnl S oo el |y GLl slyy 5 Laoslejle oS
6,,&6u°}§;\‘)4§ﬁ,a\5\5vuu@;\;w\,fu}\dm;)ls}cu
Seslinul b dias o IS5 (gm0 1y Lyl pws d S it 4 45 slaey S 5 ol
pobor oozl (glaplis 1) gelazrl as0le sl (gl 81l A8 3 5ma | 5 55

.(North, et al., 2009)
Bl 53 (ol plld Syl 5 s G b Sl ) Spis e gl mal
3 e a8 3131 5 Lae s S 4ST ()e 4 AST po e Sl Gl shites (3Ll
o A o 6K 1 amalr (230l Sl o gl Bl (r 05 ) gk 4 Ju 5
LI glie Slgx g5k 5 0T (b sl S~ ol el 5 5L
Sty 53 rb St S 0SS plgl QU5 5 Sl s 5 2 OT o0
a3l OU3L b e S 10K 5 Dy esle gluaib s Lokl
Sty S S 555 3l 4y Glojle g Sl s 536 oS b S S
Lolbe Slaiy odge 5l w S Omsler 513 3 S 4l b Ca S S
Olwsl 3 SOl Sl slos 28 o Glaty (U5 (Al nob G S T
Qmws)uouju;\@%diu}:.;,\:\J@ﬁmm_);saxu,w,ﬁ
5 @3laBl an g oS o ol se 5 ege S (S e eyl 1 Sl
;\;TL,.UMJQTL;WL@;6$u¢ww.@lﬁ»u}§>o,,>w@
om 98 95 0315 & 0T 53 45 dial g0 Sl (o s o5 1) LS o Sulo U
S o Ly g 15 (5 505 £S5 el 13 Ll 53 15T s 5 (gl B
S S 53 s w23 03,5 3 gdoma 35 b 5 il deodelB Gl oS il
S ol il aSL (s Lobe OOS1 o 0357 5 6l Sy WS b

S s b S e 5 e 0T 55 457 bl 51 (S 25500 slad 4 S5k

1. North, D., et al.



Vo | 0)Ken 5 ol

50T &l 5 bl twﬁgﬁ); ol pll Wl 55 el as g L
03,8 W5 i) oS A o 55 Cews T 5 () es 65 5b 1) S s g plis alex
g el gl o3 SR g p 55 OT dal s

do bl S8 5 St S 55 elal o Sila s baslg oS LT )
ol oS oSS 5 oias JSKE (slaslg b ol o5V cas oo JS 1) (ulel oS,
DS 53 5 4,8 S5 ol 5 4 3550 5 Lol oy 3550 0593 )3 (S ar s
3,8 IS polan Ol 5l 652 pa3 5 plaias 1o 3B ol Ladlejlo 2E 5 &5 st dls

e b el 53 Sigts S o o ol l gla gl 4 k5 il elal
Bliann 5 (glay 558 553 8 dal s planil Olwsl b o Sl 55 G b S 3o
b sl b slaog 5 g ol VL a3 5 21, 55 Sl 5SS a5l 53
513 il 31 (S T eslinal 53 gm 5LEb o pal 51 slizul

s b 25 35 p 005 w6 G pemap plis 53 (Seen (slaay 8 o Sl T3
Wl olozrl o5 Cila s IS e aw Ol e 4 0Ll 5 Laslgs (i pis

OT slass b 5 513 5 ot ol b ol () p oo onf (ol s
Codom 3ol sl claslgs o 3 ol ozl (sla g i 5 S5 i Silay i |
bl (s 5 yam g pllai (5,8 IS (slily 53 0s 42h i (il B 5 ooy Aol 8 (5T 5
b bas e alrt lafay abl daay o janads 5 sl 20U 02 6 ndy i
Sloln (o) ploxl Olabu Gl b Aol bl 5 Goamay el
ol oS UK laly 5o oS zie lajsl 5 slel GOl (o,
Lolejle 5 daOlslu jas (aObjla b )5 piomad 558 o8 (o) 2 G045
08,5050 SOl Slly 55 Ghyersm olal 58 5 a5 plle o
b (Sl Sl s, glaes 8 sl il Cosde ST Sl Jalas CoO
IR eoon 2050 Srodras ol ane g b Hlanl S5 B sim 4 Olwsl 3 DLl
s ke ol 40 gazen SV o5 o)y alasl s (S s 05 g plas DY s 5 23 S ial
W25 8 a1 o 338 68 e sl )



VEoY Ol | OY o ledi | YV Jlu | O 5basdl la in g5 | VS

Ol 53 Stz sl Gl LT AS jadia 8 Cl 0T b 4y 2as3 0!
Lol b gutoms o 2w o5 S5 03 0T ST L 03 50 5 (gu 2w ol K 0 100
5 b Sl oy Cipias J RS Gl Sl mis M s 6B ) e slasle
ol 3 5m5 4 slaslg 5 oLl Sl ok (b e 4 (Kol 2ol Senl &
ol s 4 gt J S pde b J S e 5 OT LIS o s a g pllss o
O Golr OO 5 Jlus b agarlgn oo 5 2o |y el a3l Olazslis plls
35 dal g i pabta
23 ey el g el Gl Sola, o h Sl Il tas opl 5o
Dllllas 55,0 s 2alsl 53 35 0 7o elatrl Gla okl 5 st il
ezl lapks Sila,s uled p 01 pl s e s SV o 0k 8y po S e
JS 5 Lol sty 68 an jolie Laluly VWF B YA sladle dobs s
OLL 53 53,5 o 513 sz 3550 S o (8 o b me (gl S 5 53 S s

b ot Gy ez ol (o) Sl e il (S sams g pls Ol i Xy,

s Sl
o 83zl b Ll Caliee Sl i 510555 0140 (50 n s gl g 3
725 5 0belad e COYAF) (g o5 4 Ol g oo 2205 cpl on F e o 51l
slasl b tass ol 3.5, oLl (VWAA) Slej 5 (VWAY) Slej 5 e ge c(1¥AY)
Cilay bl 5 WP BIYAS ladle o alob 3 01l S5ar s ol ol
el dad e DB sl g0 g LS bl ey sleil Gl 5 sl

CPRE w,:w.a\..&?.\—\'

4 Ll oo 55 b S 1y O 8 3 gudomn (o s Slaplss 3 i pks S
r%@bg,.e,§>-)>.QQ@&AL{Q}QUQLA\&\)\:M;}W\Jﬁ.ﬁ;4.L:.~,
) S o el 1) 355 Gl 5 055 5 Sl (g3l ol (o) Kans day 4 (gl
(North, et al., 2009



W O,Ken 5 ol

el e S Calites £l Gliaty o Ul5 Gl 5 odls ey 5 Sk 5
Wl (AL 5 4 oS b Con S Caliien 15 Guiail e Julo Lol ]
odge Sl o s el sl (“f\“ S S oS b e S
Ll el o3l 3lg (sla sl (ghyls &7 205K iz 53T ad 5 5 Glis
S 4 s S Sl (5 Tl g Sl Lol M) (glasl ot
b S S 15 5,55T 5 5 4 Con S (6 6 7oL Slasle b le ol and
u;’ou;uow,;\“;;(‘,;p;,\,::;.ulﬂg,i,a\f@@.x.,u@qg
S o b b S S 0 liSE b e S SIS 30k 503 55T 3 s 4
Lalis O 6 p05 51 05 0 oo sa O (l b Cu S j3 il 03 S
Solem U5 a5 b S S (B e 5 bl sl B ) S S e ils
&lr olaol glaslg 51 s 5,05 1y Ll M1 0 uls 5l ol sl 2 slaObejLa
(North, et al., 2009) > 55 oo odsl Wl rb o S il 1355 ot S
gl (V) Sl ges wlol b G iS5 dnu

b o gSo 5 dnw gl Y s ged

¢ -./. e ’ M
W T
> v ey e
N L EEE R ST

~

—— ./SJ-U\_ /)\-.—K.—

A e Bl PR
s 8 g Gt gy [-———-

~ G G AT G TR -
lpdh B g

I
WWAA O Kes 5 S5 o




VE N Ol | A% 0l | YV D | 310 30adl sla a3 | VA

=l d\-“r&' CSba, 55 G yera s plla E-Y
el il 03 s B e p 53 3 e elel el s I S
é\) 33 Sl ol (=L->u\ Calites Oldlas o b(%ﬂj a s, pde sl
o S Do 4 Wles ST gy Calis ol g 3 1) iln, ) 7 G Kas,
(o ppls e S glaplli os 2 3550 53 5 03,8 pwy ) maler (S0l
455 S gy 53 Sl 5 s (D)5 et e 35 g0 (8165 s
oslyen Ol gl polas fojl 53 &8 Jl> )3 Blos S5 ar g5 )l lantal £ 555
3,13 &5y g s b b sl slasl 1 LSS Olse 4 ol lexzal

g3 9355 o Dl Sl 55 5 A 5 alenl g 4 L3 gl 0 g (o s (6 s
05,8 W5 Cily mbiw 5 golaml (a0l sl LKa5 o 2w 53 Cusgious slul b
P sk b Gl Slaes B man S e i Okslp o b 0T
A5 il 5l S e s e g ki 4 (I s oS5 3 Dlesaad
Slaey S L L il EIF 35 sk 4y Slams s mle aee i 5o L,
ctﬁ‘ﬁ)@)‘-&@.@‘@}%)6}&}&6&‘)4{&}5@}6‘)‘}
DS Ooua b oS ey S| il 5 e it Oiln; ST 4 sl 3 4 4
g g (A3 Olwsl b 6l S w55 5 ) S aanly 4 i

res dw gl elal Glaghl Cilay s ey pl ey 0o
st 2 oler () 53 8 b ok Ll Comal S Ll 5 aOlejlu c2s pis
I o 92 5o e Siphs O L Sipis S o 058 e Ol
ol 15 sk J ST Gl pl 3 (S 538 o e b Slge |y sk Ol
(il 4 (o 53 e pols S5 355 o EIF dgdo wﬁwsvﬁpa\f
53 4 ke S b lyls 5 aiied Gloy $ olulis Bl5 03 ey el a5
wbslg cjf\i.a o5 S o S gy g CLEJ kel L Gijf.? S e
sl 03 8T Ay b osls Sl aslsl cadl A5 OT 53 ol oSG o7 o

OT pLoosysl 53 4 Gpoamdse cUéj S Cwl ool cjiis & dls
£ 3L LlodaT g5 a1 5 5 pm by il LDl oSl ol 03 31 1S ,56



VA | O1,Ken 5 ol

el Qlfjljl‘_;i}w\)b)js-ﬁ L5 Cad] 31 50 Ltn (631541 3 sy Ole 5L
AT o Sl (slazl (25 Zla ) 55 (o s Lo
Lo n oo bl glaghi 4k s Calyy 5 edls (B en 4y
Jle 35 90 SO 5 lasly .ol old S apbojle 5 laslg 3 &t
L5 or Ligist ST e oAb il i Copte Sl b J ST gl
baslg 5 Sopis JES7 o wsmsn daly 358 LOL L 5 baslg 0T 5525 4 Esl
RGNV PRI GG B35 3 ME Bda bsgdons (o s oI5 55 O
A{C,J\)Gj}:j.1..:3}5Lglﬁ&u)\ﬁlq:jww,:«o(%)::ﬁytgu(=%w;—
Pl clapllss o35 ol o Fege S (S Al fs Siphe J ST sk
S obobile 5 bslg 4 same | Sl Shle (655458 i .l (651 e
G lass g ct.ej.:dj:f)).lé.‘.a@b e s o (eslabl (el sla 08
u,&sgsgﬁm,;,;\J;\L;,)ﬂ&uaﬁémﬁycumbwwy
el pl 2 ogde ST sgdoms 1y Ssks Sl eslinel L1308 o chils o 2
s olg O L Sl i cann 5 (Gl 05 DY o e 53 Shp e

Lalg N-E-Y
o5 Oliblie Lalsy (oSS 55kt 4 Lolul Gl 147 dits (9358 cbaslys
L Lokl m elaml 5 @3lasbl (b Lals, 53 wig sbao ) Kl 5 Lss o
Sl e oy olazn | Slutalas ¢ gowny Aol 5 131 A5 Lo Laslgs ST o die i Ly
5 Olgr ool o5 i glaysl s wd g il elal SlaOlay (ow) b
ANorth, 2010) 4sl s ! I o s,

gkt 4 elarl Glagks Cila, alely Ghyemay i 3 Lol Csls
R L R A e R R B
1487 ol o p s ¢ oS5



VEoY Ol | AF oyledi | YV Jlu | 01! s3basdl sla in gy | A

L;,ﬁfJi.:L;sz\,,.so.mmy&tﬁjijtﬁabjcwm@l

Srovrsy (Uéi

ey ja jarass 5 mle 2ol ool 00 S ody So A -

Sroerds el b b e ol Al gla b, €l -

Gl ey plazl Sliabe i b 2ol 0T sy k-
056 CoaSl slinl)y 5o &S 2ie slajysl 5 (sl Gl (gom) b
Sroerspla 5

3,8 53 w3

ol yle Y—§—Y
3868 e (b sy Oolal 4 J5 sl 4T At 53151 gy 8 cla Ol L
(North, etal., 2009) et o
Ll el glapls Lol bl g5 a5l 55 Ol J i Ly 5
23,5 soply g,
Srotrsg el 5o Lol e -
Srorrss plli 3 (o b 313 B) ol 56 -
Llewe SN 51 05, 5 0905 GOkl 51 Slanly )5 G arsp el 28 -

(SRIT (LBJ 33 Lol sluws —

O
2 LS Caltn (slaog 8 (g s 51 gt Sl ealinal 4 g L Siphst Sl eslizl
Cishs b h 55 G e b (S5 ) B ) el 4l Ol 5 sks
North, etal., 2009) claplejle 5 Laslg Hlsle slus

oS 3131 L 0LisYsle 45Tl olaOlejle 5 Laslg il does it J ST
Sl plol s opamay pll dbuly 4 Cisdst oS dlw 5o 3L el
S ol 3ol b el gl ol
Ciphot i b 287 50 Sy el 28 -



M| 3K 5 s

G2 3gr pll alawl S b (hls glres S sl -

ST g o s o5 Sl plsl s e s el I S0 -

e.\.ior\qd Oldlas 5 59,0
23 I o 4 g 05T el (i il oS Sl el Sl 5 ) ST
ol e (WYAY) sese g Sloj aagss 55 Ol pl 55 9 odd gy Calides (gla, 528
a3 S3lay ol el ey ol e S gl 5 Lol casstls y p e
(el 3Lzl o ploil Slalllae 550 53 B3 w4 ol 0SS (o) 1 (50555
5 Caltee gl Slaos 8y amn g S (K &a 5 okt ST (5000

.Cﬂw‘ﬁé;)‘ﬁ@jb)}ﬁ@bﬁ)dﬁ)@bﬁr%ﬁ )L:éL;Laa,ijglJ

s Slalas N
S uS 0l Ol e sile 5 Jb ooz s (0FV0) 5
S Olyss sl s sz 5 s s 5 S 4 sy slas S 5 I sla Sl
MBI ol glasun o,n) 53 o Sl 6 Ulsie 4 adle Dol s
del b wldl a1y 306 055 0T elemnl 5 owbow sla ST 3,8 gl by e
S g 5 el opl SO 35 sadome 0,8 53 sane Slazs g S 50 3
i S 4 0lnl g3kl 5 bl ey (ST Slade Lokl
13U i (6,8 IS8 0lyss WY BATF o sladle bl cbalonil n gos adle ) gof
5k 35 oSS 4 VN Jlo 55 0T OV o oS Sl Ol g3 (655435
Sy @1 0w Vo b Jbe giail Bl ) Jle opl o (slazrs g glaay 5o gl
g Sl o

93 e e 5 oSy ewbiw slash Ol ge b gldlis 53 (VYAF) (o
b b Onl (o hoemos ol 3 o S AT pasn & 101
B33 Sy 53 @S TR fe &S Gl e paler S
Ol a5 K, b oandlas 5y g0 dlus Il (i cpl 53 das Cuws 4 5iS

= 5 osee e OBl Ola Joles S e 355 (o0 S (0300



VEOY Ol ) | AF oyleds | YV Jlu | 01,0 3basdl sla iag s | AY

Sl e Jlo sl o 31 ol 6 S slgr o ot (03358 o0 (gm0 2 (oo
Sk oS et L 0Ll s sk e Jes s glulid b plnl 5 L
Lol S 555 cObMazalon ¢ o gar e OB S 50l (55 (552 sa3 5 OIS,
Al b ol el @y on 4 o s on o gl g5le (GLad (slaos S
S e SO s
ol 3Ll (¢ S (oS o Olgie b (a3 53 (1FAY) ooy 5 Olslnt oo
ol 3Lzl (S C e L b S e AW 0l 5 Sl glaass g janads
R3S 0 gl gy S ge sl 5 6oLl (o it oS s 4 (Sladlale (6 a0 s
Ly 4 s e Ol S Sl Ol s Sl IS 5 e sl glaams g
sl Gl e el ol o (6 ol & 5 H e 9L 010 5 Sll (65 yara s
S e S 5 (5 sgerr Tl SLB ()18 5 Il s S gs oS s e Ol
05,5 Sl Ol b g 33 0 OB Aas gl 5 208 Sl S Lin b sladknl 4 |

sl

OB 55 Ol s 55 (55 Jdousd Ol b timg s 53 (VWAY) Slaj g oo
b 3Ll Sola, 5101t anw s o) 4 (o loirl 0B g (ol LBl o
slasil y eloml o3 Comsler 2 s s dlia ol 53 il o0 slamrl (i
3 gdoes @ﬁw;rﬁcg%‘ﬁs&ﬁo‘ﬂ‘ L;GL@:?\VESCM»I ol o315 OLas wlw
44.u,.njzmcla.uS.Uio.uauA.\JLaL,n}@\Jb&\djf:a{rﬁjtj}d\)busl.@ijwﬁ
S ad sgdme 5 J S swlw 5 o3laml a0l e

MBI 1 Ol ol 55 (S podrs s i 5 6,8 IS Wy s L OIFAA) Sl
@\,Kuwpdzw&,j:sdﬁjggﬁrwJw\nuomo}fu¢j;ﬁ
u:é;fSM:@Quﬂjkal.gﬁdnﬁmdsL@é\ju}}bL;LAJ:\&?r.xpdt.:c\f
S S as onl 5 o3p asd 4 (36 5558 53 Spema s LTl gy L6
Sl Ol 53 5435 LU sl ol Jul s



A O1)Ken 5 ol

fﬂ.& Sladlas Y-V
€237 2 15 s e 51 B G (554055 (0]l gl sLaBh 55 (VAAN) '0L 5 518
(53 Ol S oo (B yme el cai 3 S ys i Jlogmn 53 oS Lo o 5 Lkl o
I ot 3 Sronly Gl 4 Ll ) Ll (LAl (6,8 o)l gen 4z
13 50 5 o Slgm el 53 YV gans Caa sSo i ps 5 355 ke T)s Lot 3o
Wil aalsl L)l Sl OLL G el ol 53 rle ilapl

odeze SYL| 95 Gladxs 53 o il Ol e b iy 53 (1441) 7 IS
Sl Sy he 5 ol i 51 s edd sbwl S sz 4 (VAAA-YVAEY)
o sl ol SUL Glag i sl T a8 e Ol JSl a5l o
;L&ﬁlj\ctﬁcjjs-)oﬁowomi\)a«q-;ﬁ Sdowe e 5 b 3l o e Sl
ol slasil (Bly i)y &5 RalS el al e il dolie 05,87 JLs sl s

RCIW
Llail 5 gased gl el ol S1h Ol e b gt 55 (Yoo )T e 57eE ), s
LLail ol sl o Wilodow s 4 ol 4 105N SIS T (o 5257 55 4255
L;up.c,,ﬂ\;),uwa.u:ua}s,a,acb.ﬂ)uﬁyamm,lf;lg@bﬁ
35 b, S a anelr y (o5latl Slaanal sladaly 5,57 1 sl 4 155 &S
Sty 5 s SLalssl s Slaenad I8 56 S )3 edoms OB ALl ks
S Glaptann 53 alils 255 Jie 5B 6 Sl S sy 3 S rals
Sl Gl L g
s LOW,L ¢ Jb Cd g 5 a3 slaslg Ol b gladlin 55 (Y00 0) ® szl
S oSlul 4 gl Shlesl & aKis A5 e Ol sy AnT 5wl sl
ot Rl gl UL Dl ks 0k s Sl patie glap S L g
PR SO TN POV SPTICIN X GO VLI | T PRSI S A NUTE KPS g P

1. Katoozian, M. A. H.
2. Scally, G. W.

3. Hallberg, M.

4. Marier, P.

5. Santiso, C.



VE N Ol | AF 0l | YV Jlu | O ) o5Uaidl sla jing s | AT

Ol oo 455 48" ol bl (Bl Lol (kST 6SS™ o g adlo ke 53 i
5 Sl Glaslg 3y LS 3 1y Jb LU Gl 68 ol Dol sl
2551 3 g e diSJ S

e |y o ses laau a S 4z Ol b glallis 5 (Y0 A) "0l 5 L T
542 4 (a5l 5,T (6 am andllan cams s Al 3 55 ol slaml Lo 4 o0 TS s
ST B oy b o 310 o0 130T 55887 5 dn g (ool sl Judows
Qe cpl Coda S o gy p Ly drng 0T SUT dacnln @u,&,u\pr
(ol posde Sl iz d 28 51l ol g slwesbT gl 5 o3l g sler r.:.b.:.
Ml 0 goui 5 0580 5 0k bt (63 a5 51 AT 3 53 gy i 5 ooy O1 S5
P on (b pma BOT

5T 53 Giaaras 5o SRS G sger i Olse b hass 53 (YI¥) V5,
Salg 680 & 351 0 padse b 4 Gy b Slaslg S 4SS
Sl dle ol 53 S5 S 5 51551 53 ) sgear s Lo 5 mlie il o) b
2 G s 4 ol o) & a0 Gl 5 ol e SIS HYer 8 b VAAY
o2 58) 57 Glolg s (el Jolin 5 Lol J28) camy b OIS laslys
sl a4 5y O g (gLl (gbarosls jI  SKaSTE oslizul 5 Ol L]

3 Sl Caliee (sla) 5257 53 palbew 3Ll 4 53 0k plowil Slallas o
5 oy Slg el RS, e s el 5 ool slaslg filane 18 31
S siS Shpwma g ol 5o Gy B oy i 5 s O 5 o
S o $o9,8 ) Srowras ol 5 cobw IS 5 Sl pl 5 3505 dne 5 b o
(’LB 23 @Sl 58 Ol oeras (eelew solesl 53 edd pla] Slallas
rU&J ol s ed 4 r.?lé Slwln 5 B> 5 (¢olabl gladslas A 5 S e
.C‘.w\sj.,\mwjz»:rﬁi\{éu)j}.fjsfju-QMU@L{}MVAJ:)‘;{SU

1. Abuelafia, E.
2. Perze, L. G. B.



A | O1)Ken 5 ol

C3lay pelal p VY0 E B AYAO 51 01al 53 sroamas pls oY o
! sla ol
ot S e bl 6 by he O BT B 0B ke e S )
C,u”u.\ibww,(\mv‘ww;ﬁrfuotﬂ\dsu,y\,_d,fdsw
- KV g e Sl o> (VYFF (Ghaae) b (ol g gl b )3 5545
2T L ol odaliin Jlb CSes = 5 5 Jo03 ol O gie Cows Soby e (slaady Ll
W3 s D (el o (651543 5 plld IG5 g 4l

Cilabo OLL B by phe OB Gy Alolo )5 odd Doslm DY ol ool iy ailin
Y o ol b e 13 )15 25 50 lazl Sla kel Ll elal 1 Ll
Slsbas ool Cisiat J S K8 5 bobjle dasly G55 ate 4w s
Slapls Ciba, #1555 358 S s g 305 e h 51 A 53 0kd e
g BOT fwle & Ol 5 okl 5 bslg ahawy 4 Cosis J 28 slax

2y o

laslg A4

Pl 53 ol (sl S A, Sl 5 e Slaslia ¢ gans Aol sl
dphor LAy A janaii 5 mle a0 g 08 Fpdy g iy Se b S S yam0 s
ool Sipama gl Y o 3 Lol 5o oL BB laain] o e ahor
el olez| slagl 5 3 gt Zila

Sy 53 0ds 55 I8 g ey Al E Bl 5 2Ol abml N -4
Sposrs g ol S A5 S5

ot &l g il 8 g gewy el B D b Mol bl 4y s sty o) 2 53
O 8L oS S s 6}{)49.'3}:’(’U§3 OV gl gy g3 3,15 (ol Cenl
T35 00 e ulgy ale by Cals g 4 opl )5 (Gae 5 ab s i
i b OT Sl dn gladle ol 5 abg e OBl g 85 b pten 55055 (Shes



VE N Ol | AF 0l | YV Jlu | O ) o3Uaidl sla jing s | AS

(b g pn (gl O 56 bl ams gy ) 8 oo S e (18w gl 5 (55
o cadle Sl SIS 05 o g (e (1558 e (S5 abipli o 95
VWP BAYAD ladle u ol )3 Olaslows Ol 55 O 56 5 0500 Olanloes O 56
oK Do 4y S8L Hlal Gl ey pB (i) S s

s LT ol 6,8 e
5 el 51 P a8 HT Dl S35 1B e 5 s el

MM‘Fw)f)yf&ﬂ)‘\"bfC%faw;aw)w\}é

VYAD © gan — b g pis gl 6B N-V-V-8
Rl b g e il (b e ol 056 g i 5 aby e B § 85 L
Jize o sly b ol 41 5155 51 (s 8 el 5 sl S 03 5 (s3Il Cn S
Q}SGA{LA..L‘Ede;wrhsjwash)s@lﬂ@wlqqul{)sjlda)ﬂd&:j\.m
a;ﬁ;\sii419,,;,,913;%}5”szjl.gﬁsﬂa;,jT‘agaﬁaww
CSas 5 5 s 0 Edu Ll Sl 13 Olal g db s e G55 i S (bl
Sl p el 53 e (2 e (15 e 0 S| s 585 L 0SB o

35 Slpen Las e slaslgis O S5 gl 1y s

o Sl s s walipllss Y-V
030Le) Solowslons O g (003 35 030) adlo 15155 0 ponaS” JSUS 03l 0536 51 5
2 Syl (6,5 IS slialy 53 (pa35 5 03le) 43 g1 O oS 5 (23 5L
cu\&gJL»A?.sﬁQC?\)QL;UaA@LJQ}JBd\JW\A{.MJJLA&&\)}&uwb.u
S5 0 5358 dn e g5 5 J55 ok e & G50 Gl b s il el
O s o 5ol & i 22508 Lo ()l o 603G 3 b 3Ll e g s sLolis
Pl S P e 8 S s s Aol Koo Sl ey s s
oo (g 5 olaety 03Le) a3 (65 58 S5 4 015 oo 3 056 pl abawly & e
o3Le) A5L by b blas se (5 ,an 3L o e &7 (b 3ol L sl OIS



AV | 31,Ken 5 ol

osle) CJL«-:B;A Ox.w:.of u:')\)'f djb| (’ﬁj-‘) =59 Q.\ﬁ sV J..A\ c(rq;gj s
3,5 o)Ll Jle 2 0L 3 (prin (w5 daSS

VY Gy M -oShas IS adb ooyl JoKis 00 F-V V-8
p oY ag 5 JS sy ouY ag (S b b Sl 1S ol
b Sl 4 CSles JS adle Ol K5 056 bl 5 dS 5 g (63550 Sl axa s
m,\‘;\ﬁujﬂm,;,‘_;;,iﬂ?;ﬁru;qws;6@\),56“@\@@,@0;%“

VYA Jio Y — eoges Sl 66 6V -V ¢
D33 53 Ol Sioemsg ol (5,8 JS sliuly 3 45 S4B o ege 5 ool
P YV O o (g0 g0 Slowlons 5 ey (o (515 s o goal @ by e
Sae a3 5 a5 4 b cpd sl (Cal 03l OV 5 Jaiie 7 O 56 1l L5 55 (5 08 VFYA
o 94 OB pl wlal sl e o7 (Cﬁ" o3le) Jas 0 95 4 (Vg’l osle)
4 (S ey czslien 436 5 dl e asis (g slee 5 Slle (Slades s ond ez
Joz o3l a2 g o 5 ‘@uyapbu‘(vg)ka;u)b;“@uugu}

S sy ela 4 i (i el G ge mobes (g (e

VYA i VY — bl Ol s 066 .0-V-V-¢

5 o 03le) L3 Jlgal 5 olies clile S )3 e 1y 58 edmn 225 5 Ol
5 13 Gl GlaS 5 LeSSL (o 5 (o 03l) LGl ,lj5 Slao (o) p (o
(o oan 43 51 5| e 33l 31 Sl (o o3ke) Szl (511> ol 5 ol
Lol & (St s ot 5 S olo = janass Jool) (S8 b Vst 1 (6,8
e Dlanlows 0153 056 ) (p2my 5 olaniy 03) 0T oo ple b S ot
b el i 58 IS



VEoY Ol ) | AF o ke | YV Jlu | 010 3Uaidl sla in g5 | AA

59 00 ANVt

el Gl 4 bl cdon 5y sl 4 Syla dgllinis 595 L YAS ams sy i o
w5335 0l nl 53 6 8 B stn 3l 5 bl s L a5 5558 (550
U"’JNLS‘L‘ LS\A)L:J QL:«)\L\ ‘d)b LSL&AA‘.JA)LAJ.AT)J @Q"Jﬁojw OJL«:}J‘ JJ}A
CU&.? OT JLis a5 39 okl ‘_;)j-\':)f CIgs wlayliy St 5 5Ly (e sl ss
—os Sle py dider Syl 5w o S Al SIS B s
> ol 5 Cals gl aST L oS mn gy oY pl 558 00 OT 0 Sl i 5a
oo po ookl Gliail (gla a5 gl )s DUeDbI hyls 535 0k a5 (g5 yamra s
dm3 gy i i 55y (ST bl el 5 gl 155 55 b s 0l OT
oS 5wl a0 o O 5 iy St Sob 45 55 Ol S pams el o
VO 3156 pud) A aas 5o

50 g3l ppeee Ll g Fegr del g (BT 5 4 das e 0L e
(K balss,ls 681 a5 4 B L plowil & Sl 035 0155 0T 3 Lo
Y Ls\.deu»JJbjjQﬂk)}ﬂw}\{)))qu)JJWQML@-\;“}A‘%)B—)}A‘
S e 123313385 (S35 03l b 5 Yo Il izl (slasle 5 s o2 VY
g panass 5 b)) (Sles 5 arsy 08B WY Gl W) s plnil e S
g plAesle ulal p dd Gl o Lol axs g &1l 4 b g 55 il i g
ol 058 7 B s W Jl 3 5 0T Sl e g sies Shilasl olralr
WA e YV 55 ol oo bl el ol Jle opl 6l rﬁgjljgj;,@du@\gﬁ
23055 S a5 OT Sligaan o Fage 5145 Ay 3ol CSUaa WY F Sl a3 50 056
.(C)J)}J—vlaé‘)}fnwd)\;\ia) s JS olsal =

by a jarass 5 mle el o god OAS 50y fm i £-)-F
Mbﬁ)r.@cw‘.ﬁaﬁ-)@.\ﬁ.&no\j&M@ﬁ@j;ﬁmgﬁ‘j\&U

2 5 el e pde 5 el mand 5 o iy Ol 55 e 51 (ST ara g



M 31K 5 ol

4 gad drd gy L 3 g pide (ol ) Glaglel Cila) 5o Calaay ja Cand s abals
Sy 5 Sl O 58 LS Sl @ alds e lajld ) 5 (g2l Laily ) als 550
1S a5 pen VYA Il 5 ams g aou Y odsl 2855 o 3 45 Sl 5 (e 4
53 T Hs 4 (Colts 4l i) OT o, (s o e Uyl i a3y 4
035 sh e LighS Sk e dS gl o Sl O elazl slaoka il
Ll oSG 4 g aon Y s

SIS 45 5 a0 DS 5y ey (sl 53 457 (6 K03 ol
Sl il g esee adle 4 0305 Olale Coda L VYA Jlo 1 oyl Ol Licess
Ol LS Wy Jla )3 g 55iS IS 6l 4 abible 5 w5 SULe J s
T Shilael 056 ol 5zl 5 Slble SSE 5 jead 4l p L 4l
s LTy S,a5 Jool e W) Jle aznp oS 5 4 umen 5 (S
B 5 o ppele LAY Tl s 1K T (6 prkes S5 S 4 o goe Slaay
3 2308 B3l o)l elamallst 013l ¢oiis Gl DU o)l3) JUisl el o as s
Jyes ais Ol 28 5 el Ol 4 Ko )l 51 01 b ol
o s 3n —oaas Sln s 535S sy 6151 5 65 by adle il 055 b UL
.;y_u%&ﬁ.@&ajduwuaﬁdﬁ;\i@&duugdﬁgrtf;ﬁ

ouY g (CSes ale Loy L8 5 Sl 16,8 sl Ooa b adle sl S
oY el 5 5 5 CSes e @ prl) 056 gl a8 Y 5 IS 4y
ol DUl Bl e o stan cadle 5 by J gl s o3l el 5 0T sl
SWL Ol 5 S 056 5 Sk e wlel 056 p)lex 555 Jool 53 et
S 3 5538wl 53 Sl Koy lSK 5 Sl g Lais O b 0,1 oS
355 52 05 5 ool man 5 Ol (GU DL 5 0T 51 J3 6 65 555 o0 gyl
,cuwuoﬁom;ﬁ;\i@ﬂéubﬁsm&mwM;\&)
lodeT 555 0 VW F B AYAD sladl o dols 53 baas 58 anases

1. Millspaugh, A.



VEoY Ol | AF o leds | YV Jlu | 01! s5basdl sla ing s | 4+

Sroerag pl b has o gl 2l gla By, 611 Y-8
ilwesly 5> Sl G3lg 0 g2y o F e Sl s s 4w S T
08 plolp ol ol Sl Sl a2l Sla By 5 W i 55 G poers s plld
i o adle H el s dlex I g alle fos g5 a (Db ie ulal
Lt g jome Gropan 5 Doy b g 85158 Jpd 5 35 (DUl mdy 53 ok sy
5 oy o) 33 Gl glls b DIl 1 med hs b 5 JUl (padaes Jol)
S Joo) Olgie a5 Jod 2 51 o per S 5 5 Sl 8K Ll oo
5 ! 6 5 it (6ol Dl (sllasl claaabid e claasbitgs i < (p s 3
(ﬁj%y‘)d\)&ﬁAgd):ué\)izﬂ\c(r)%)iﬂmﬁy\)«e-)\ﬁ-j4.1:'-\:
o) GhaS 5 S8 7 5 el (s A el asd L Tl e
Sroery ol ol oy BU Sty dome ol @ L (22 S
5 Slle Sl izl Olas SKSE 4 i Olam & (Soowy cpomen ol
fi oY 4 5 (pages Slanlows 056 0S5 5 Jgzr o3l ool adle JS7 Slislons
(lble alS s rais 5 Sl by cadle p5s bw g puloe 4 0T G151 5 4
7 0P8 ploia g o g ety 5 o Sl el 5 5 4 s Jlsel 5 ke
Glaal s ol 5 bt 5 il sl leS 5 eSSl dasiliv i)y ol
s Lol & (St (G562 SV 5 4 an a3 5l 2ol Ssld 5ol
‘JALA‘J{6@\&‘ﬁ-‘d{.chﬁo)u‘SJ}EMOTWCMEWM

Gl ey pleiz] Sltabee Bls b Pl bl -8
O0FL CoaS> slinl) 5o S 2l sba sl (lal Galley (om; 8

SRS fUﬁ )3
aralm gl fml 35 50 45 gory (lazzrl odales oy 5 e Ol 5 ab g i 5l S50 b
e a3l g byt el 056 @ a5 sy e (255513

2585 058 555l il (6l 5 ab g poe OB g 385 <01 ) (ool 3Ll 53 0L 51



W] 0K 5 ol

J\eu'T,'uL,J;ug)&L‘l@sj\fﬂ.u@wuoys,@auos\)\oleJéu
EN L Y5 o 3o 51 (oS T 51535058 edoe o 3 51l ol el
el 5 s S 4 pdilble ps) g e bl Glag S 5 Sllal dby s
Sl & gony (lazzrl odalan 0y Joge Lok g s (ol 056 05 55557 (550 540
ol LI 5 g G Glim) 6l (AEL g e O I i B4 0301255 o0
3L s ai sl Olew ¢SO 3 5 dituils o 355 Gai> Ll | aby de ulows L
QT)'\tl.;.w}gwl,,m.\ivt@;é\y,.s,mb@oﬂ\tu;gtp\).s}s-caf,mﬁ
Azstls
Ul (DUl Sl s Oud daedals 5 SUL Sl 5 056 o g L
aﬁi@o};uwuﬁogug.}'uﬁpp,a)w;\@,,u@dwa,mwuﬂ
Lol &5 oy oo odme A B & L 1305 Lo olee romen A o )l
ol 4 Sl 030 ol S sl 5lbos S plhsla, Sl osde b s

b Al

Lobjle Y-£

o5 5 Ol jle L lid (ipia J S slinl) 5o (wleml gla ol ila, olal
Gls gt J ST 5 glhte 4 bOlejle St lid 3 T ol g Sl LOT 5 S
g5 0oy ol b (B bl Sl Ol jae gu) el GL551 BB 5 Coenl
drn 5 L s aaly oS LObjle slass (O3 31,1 3 L s 0 Lbe 51 ol
S skaty S 5 Lol S8 L CaaSTl 355 5 000 5 2505 S
3550 Olpl Grotms g plsS 53 b odd = lae 35050 idw ol aalsl 53 Wl OT
3,5 oA S

‘5}9')4.?.5_” fLEJ B Ubbb:j\..» JQ.F N-Y-¢
g ool laelis Sila) plul e s el El pgs sl 51 (S
Sl (G5 s> g (LEJ drw gl g ng’f‘}g.u Slwly 53 odd sl Objle e 4
4.’;«0“5]2@5)abfj)‘%\{cd.'}.&‘_sﬁwsﬁ)b.\yr%)bg&udlﬁ)uﬁﬁ



VEOY Ol ) | AF oyleds | YV Jlu | 01,0 3basdl sla ings | 4Y

SV OT ane 5,8 5 2ty o sl ol plys (sl OT oins S5 olndl 4
o 3l Jiee LOT (gl 87 a3l jae b olailejlo 3525 503 0Ly @ .5 dal g
23 el Sl el yls elarl ol SV s Sl OT O s LS5
§3daze (SLaOle Lo V¥ F B AYAD (sladle abold 55 Ol 5l (652 ya3 5 ol &S S
4 ol o Sl g domn o aT 55 4 Olajlo o 3 ol 5 0 3t 235 S
355 Ol 4 0 pS - oabaie gla Jdans - —lang 5 5 515 3 5mg Ly JSCi5 5T 5
S0 somraS (o (555 len 0355 53 Tl (gal3 pos L Olojlu &S5 5 0315 el
Sed ay ails s b laOlle 51 5 Slaslows Olgs 5 4oy 5 Sllows cadle
AT e
38 sl ey el 8 K8 s pulal 18 S s &85 olejle
Wl s per b Olojle 65 35 Sl 5 DU w5 b a8 Sl Wl 5
bS5 5 S Sllows oyl (S (ol (Olble aseis Sbylsl g e
b Soljs 53 45 Loy (W55 see b GOl I 55 Sl udal O senseS

s LSas

S a3 fUas 03 (G o b (g3l 3) Lol slu g5 Y-Y-4
slael Obe 53 eI L 5l 5 s s O g0 4 LIS (5 o SO >
035 g ol ol p s b 4 ST L G5 sl 5 LT e 3 1l 4 0T
Olej 3 alamed o 55 oS0 g a5 (58 5l sy o a0l 3l s Las! (558
3 O b ey 4 Wols51 5 gl G 35 ) 313,18 a0l 5o bl el

35 on 03lizul Olojle 355 sliael Ole s oo 3 SN L B 5lu sla 3l 5
SBOL Lo 5 (6 8 (b stmn plas 0T SN i 5 (550 ya3 3 pllsS (6,8 JSC8 51 S5 U
Sy pllas (68 JSKa b s oy o Ol &S5 (sla i pod SIS OT L Lo e
5056 Lulal s Ko w5 S IS sladlojle ¥ B1YAS sladlo dlols 55 s
aals 6315,51,3 G olesle [y LT 0l 5 oo ate pl 515 Sl 48,8 IS8 0T 4 51

D351 Sk o 3 (Somals 3| S 33 051w L OL3le ) SV o5 s 55 L5 3 Lol



| oK 5 ol

)Jljad.]a_:‘)QM;)‘&\:—QY?J”»)JJ‘M\Jb)l{)b@?d)}u@f,ﬁ@

0o 9 055 O 51 Gltdy 53 syers s plla A& ¥-Y-£
bl B

AT o 55255 Sl odge I (em 4 CaaS > db g e OB I S G ST I o
ol S b 4558 Dkl Iy LS s Hlys eyl e S
el 5 aby e OBl § 55 3,8 o s 355 Sl el 3 1) 5Lys (Sileys
o OT meazd momen ebaTys mlia p Lals 5 0287 & 5y J50 4 (o (S5
Ll O 09,5 bl jl S Sl gl L el ars g L Ol ge
oo o dars Lo 5 s s o5 @ ez 1)1 se 51 (S 5o el 515
Cow slaolejlo 51 Glaziy ls 5 Sisis 55 5 5by0 glaldly Bl 51 5o "y
5 01 b Olalabs e g (S5m 3 o bl (238 15 oSl (sl 36
S e Sty by i Cibl Ca 6 L 5 dgad s (2ol 5 0liol e
el b L e slaoleile o oal 3 5 8L SRl Ll SN 0555 0Ll
3 Sty pde Oloman Lol i3 8 )15 Lzt 3550 0)lsmn 35 5558 (S5 4o
5,8 or e |y e (a0l 3l 3w | OISl Lol (M1 51 05 0 (sla Ole L

S roede rl.h.’ 5o Lol slaws 6-Y-¢
Ssmg ke 5 e dlaly dam 5 5 LOWSLe 3y plazrl (B35 Cilay ol
0555 WO 318 G3oaras ol bl o 53 Subig e OB 1y 215
IR L .3l a5l Okl B 0g)s Ll a4 ohde bluail ke 4 Ll 31
a zbls gy (6 8 gt plli )3 oS a0 5 5 L) e by e O
Alo)jﬁwg)%‘j\J.u«.LA\cxﬂd%u)#cijaéﬁébdhjbdb&
ol Sl sl 5 JS85 skt a3 la0lesla ¥ F B VTAD sladle s 5 5

:x&w&k)@éﬁ



VEoY Ol | OY o ledi | YV Jlu | O obasdl sla in g5 | 4F

e Sl e )

b s pelzes 4l O greaST Y

o lss s Slaslous O gonaS” Y
e s udoes 423 5 O geeS” -F
5348 Solisloes Ol 5 =D

Gl

S5l 2 55 655 o Sleloes B -V
e S35 53 s e 5 Labaislis 7 5 5 S 4 (S oy O smeneS A
e Oyli 50 Slle aseidoylsl -4
b Syl 55 S sulsal 5 oylsl-Y e
adle Syl 5o Dbl Gudal O geaS VY

Cgi S Xt
Co g dudeid b J 28 55 gpyamo e fU:.: - IR
5OV o (S e b St b b glols slaey S atlis ja Ty b ST o g ge
Ol o gist 59 daldio95 opl 55 Bl o BLET 0,95 pl Jsb j5 &S ol SIS o
236 Loy 8 5 0lel 5 o151 O s als m 60 sa5 b glls (i (slaes S
sul b aS” Siidy, aib 5 0L (Ooliol 5 Hlog (b 5 Lde m tal O yu8
P o) 03 et (in gy 43 8 s 53 1) Sy 1 idm o (58 e
RS il 038 syl ety Sisks S b sl sbes S sl e
Ll 0351 5505 = 2 5 Joo 4 ide LLA Gy b Sl

5 @5 ln e Ol s plezrl Glaglss y Sophes Zila,y plel
W5 55 058 ol GMTLEL LS 53 sy sl 5 lys S 1 &
L bes,S onl elisior b b shyls laes & ipia J S 6l e slalil

S sism Sl oslanl Bldas jiags pl Cdla,y ;5 a8 o gio leslatl Ldg 4 s 5



48 | O, Ken 5 ol

Skl fds Sl e s 3 los S LI s Sipas Sl eslinel dn 5 Sl
2,5 Sk 4 Ol

Sl 5 Olbwsl 3 0953 Jaulg) 4 iy @b Sy 53 by i el el
03,51 igha JmS shte a4 (3,05 0 Slow | Dy jRe 5 il 88 55 (G5 e ol
O Bl IS 5 Gara g pll danly 4 Cisia J IS 5o Jelse o Fege S
(picd 5 ol o) O 55 Ly coble o&Kons Co)ban 5 7 b i ) Ol 3
056 oo 53 (poler 5358 Jol) (poid B ulal p OUL OUd ) j8e Coe gas
5 S o) o Gl sd e Lo g5 1355 5 al 5L 5 e by e pulal
el 03 ol sl j Dps el 4 L e Lo 5 o) gol s g 4 5L pute 5 (2ia
23155 Sl a4 Sy (b he pulal 056 s e ol bl el
5 LESSL babo,ly Ols wyp (oses Slalos 056 v& 5 Jez oobe
w3y 5l ol Solad 51 Bl e Glaal gyl (oldl 5 o)l s sla SlaS
2 OT oo pde b S i 5 b 4 Sy (5588 8 DY) 5 415
5y Slawloes 0155 O 56 sliwl 4 Slawlses Ol g5

g b B glyls glaey S Cild Y-Yog
g;.:;a\w;-,;4,;:.5-J;SGL,\,\J-JQB@;,:u,.\mw,u;rlaﬁsu,ﬂj\
Ld= (S5 a0 s CU&_})\JE.MHL;&LQ}I‘SLAV.E Sl y el el Olewsl 3 o0 5o
Ol S5zl dyidor il il b oS iy a4 Ol p oSl Ko s 5 S
4 Salay cpl Al esls Cg&;w,:&,}bm.u dal g Bl e g oo
$lols 03 8 G Slilaal Lag 155 ke e O 5 4 el pis mls o
Cf’-jJ:‘-;L;:).\:-LTLgﬁ)@:ﬁCUéjj\J&»\l{.M:@@é}J\)C,J}fd-ﬁ,.:éjb
Li (i o gt s g ol LB 3 &S 55 gl bl b i
By 5 Groeay pl il 5 Siss S b glils slaes 8 Il L s 4l
Srodrs e Ol bis cliuly 55 (65 a5 rUa; sbwl o sl b L;Lhajjf

o piapl o 6ol OT 51 3 6 el 4 o 5545 50



VEoY Ol | OY o ledi | YV Jlu | O obasdl sla in g5 | 45

Aok 15 o pia b b (lyls slaey S by e alabi pllai Sl Eal ) S G
A3 Slalie 5 Oble B0 b o35 OLS s2me 0113 55 Ol sL 3 08 3158l 6
Olel 5 Ol O sl 08 aw 53 & WY Olalal ,T) Ll o JSKis
BT O P TS WL

ol il 7 olaml (stnpends 655 8 w5 sl VYAD Lo St 056 )
Coliol 5l coMb 5 Lde Olel (ol 2l OB sl als Juls oS A (i m olez
aib o4 i Lo gie ik OeT 552y 4 Eol O f 358 imes 35 OSJL
5 lde 0us BLOIL aby he OB g5y b (VAT Olalsl 2T) s S by
Slros S slas 53 L Siidy) 4 pgm go 4k 5 O (Lol 5 s (S
drlgo o glao s S 5555 b ok 01 il O 5L 5 S sks b b sl
ety

oy 8 o bz oasbay s VWF B IYAD sladle o osll LT 265 (n b
G gk S b Glls o 8 e gdle i Ul5 e s b b 6l
(Ol 5 5l (M 5 Lake cs oo Ol 5 a0 sl pals 51 Koz o7 5L 5
S S @ 5 sl (e slss s SIS L i Sl ik 5 0L
b b slyls 05 8 55 ol LS 53 syl s it Sisiat b b s 05 S
I PR CH PR TRRTIEYCA PRY- ¥ JUE VS PO PEL gy AN gl ES PRCR PP
Glos S Olye 4 Ol oo 5o 1y 0oy 0T o3 (Ml Sy 53 cpl VANV slsyl 3
w5 Cwl gy el oy adl &5 S sldals ol S g b b s
b s Soleasal as b Stz slajiST 2E o sty ola| slagls
L;u,,;:,;@%&;ﬂgwwuﬁup,bg;nsud\ﬁ,mﬁaﬁ;



W oK 5 ol

EOF ers 9 AP LIl gl p e pl Ol P56 F-Y-L
of
(s 5 03l pls Byl DU 1y a8 Slle sdas dby e MG I S 6
bsbos claoslr &SSL S 08 el (T 5 e aToly cnlas Juls Sllasl g 3
(D3l wsle Jelie Sl S b el B b il (slaeyslae e Ol S
O e () 03 515 0 SIS (ol lapls 5 Sols o 65 Gl eslim
03 oo plawl (g5 ESIeadl s 5 0ls 5 ulul 5 (2t SlS DU O
s Slle 5 idla 51 65l5, 55 5 als @5 0 Syl 4 (o35 el s iy
e Ty el g3 2 S a5 25 8 odles ol nl 55L (S b e
Slapks Sk, alal oAb o e oS J gy o Loy 15 4 505
LS oo 4 0 e S S el d i ) S S Gl el o slaz
458 T s JEa s pde D)o 53 4 s ghag) el e oS
Slaay o dh e o395l 0y b8 SOl 6, 4 b 355 o0 ad s Lt DU e
Sbys p1, 00 j;\_gbgwaujsg.d\@;ﬁ%gﬁﬁa\,’._;Twulﬁolﬁ\)l{);
Cremen b e w35 4 S L Cel 50, oir o e
S o5 0315 5558 e ol Sl 53 5Lys 53 8 5 s s el s
13 515 abg e CEI Cslutal

el 5ol b o (65 pam 3 51 ol ey 1l 5 ab gl OB (655 5 L
Jpes oo OAS 5 ndy ot 5 Cld R153 slly 53 (58 5 (gam) Aol S8
Syl US55 96 CanST b 5l Ll 0eT 545 4 5 Waal 5o ama 5 ekl s
Sl 5o oS Llas Ml 0555 Olwsl B Rl 5 Hkie e 4 olaOlle
03 g As (S 5 5iS 2 g s pll  (6) e aals Sl (05l AT iy
Sl Jpoy pde 056 py L .L5L SRalS 550 SIS slaaga 5l S 0T o
slazel 5 5lge (i gk JST (6)laal i 4 T )3 aen 5ools o) 5 ated b el
33 ol s S 2y 5 n al 53 3L I O St ) Lol (0 pes
e b 3 s SO 415 355 Sl Ol 4 (5l Sl jlsel (51815



VEoY Ol ) | AF o les | YV Jlo | 01,0 3baidl sla ing s | 4A

s 03,97 a3y L y3 jedie Gl i g ) &Sﬁ @ absylhy s Slle 5ol
4 rir s g ol 5 b e Cilid Sl oo gde G ey a e o
(Db pots y55 Sla (e Sygd el cslge iYLy SKSE
5 At s Kim (OS5 Gy ctale Llgs (Cojlae cam b calstls (slaailbn )
Ok A JiS el 2d g B g 4 4 gy i dbalg 4 DLl 1 a8 ke 8 e
Sosaalald 5lgasd 4 5lyo b et Sl Ll Sl on ey o jarass 3 5
A Ul gt g s o35 el 53 ol o3y BB oS 056 ConS

Sl Silay bl 0141 (S5 s ol S S11 St ol 53wl bl
D3VTF Jlo sl bl 0L B AYAD Jlu s dbg jie OO ET I elaz|
Sl 53 0ukd 42d 55 5l B 5 gy o 5 51l 5 o (Dol el Lol el
i 3 lie a0 2 (6 pdy e ey CekB e e s pllss oS IS
S b Al bl 5 Gy el b ke Il Gla s, L) daay e
&S e oyl g (eleirl G lley (o) b Sl (o) (Sloi| Sldalas
Oljlu joe Gl 3L Ol mhw 5 5 G5 yar s plls S S sl s
23 Sy el S8 5 Groamas el 5o ooyl Gladlejle sl 215
Sols, 55 5 slaey 8 sl Ll 5l oo piat J ST Sl 0,5 sl ol I Slaky
okl (S5 ars g pllal an 5 L Ll E] ) )5 s 4 Oliwsl p DIl Jods (S
(V) Jgu) ol

o e plla

(Y £-1YA0) slezs|
rUé.'» 5 slg =l
PR TS Bl d]
oslu )L:..u. 9 ‘5J§<-;9‘};Mﬂ n.l:;_f.:._! JA& Jl;- BE oslw L_SJLG_J )tJ-Lw —'g’

rUz)lJi:wl)\szf
e ek SRty



49| O, Ken 5 ol

N e el

2 Sroeras el ‘
S1YA0) elazal ol

[QAKH
el (8 s L .
Aol B (G ams J= s 34 3 s 22
o4y _ =5
il 2 w5 e - Sliales
35 el Slialas S S RS L
L ) s
G as ol >l sla
S EB P9 .
o R ) = 5 Sy sbeiss
Sl s O 1 LS odd 4y a5 _ )
. SS IS 3, sl
23,5 S S o8
e (8 g sl b BIRTITRCS o Sadimo
L o . JBR2 .
Crligmiin Ol akante Gl 34l
RORIR ) e o loeca
O3l J b & J- s
4 all s ol
Sy Oy g0 & u.a\:'r..i'o‘
oy cils 54
f = Jaﬂ: g IR VTS| WS Sdeoli S Waglele jes
Sy a Lol Syama s
oo b paolesle ol
il Lany 5 e Ol
3
b s sl 3 slaobesla 3
(ol gy OF 5 e 3
‘e, _ —lal A gk , )
@S G IS gt ) sk bolslgs
Sh e @31l 3
Slolesle Ol Ll
WIS 3 (S e
slaols sl Lais

Sltdy (Bl s b

om s 0ss ool 5 Lis Lzl Ol
Gl 05,5 aoleslo 5l - = e

LS| ) ) g0 Can S Lol Sl

Sll 9 pzm g a Sl
7 Ll Ll



VEoY Ol | AF o leds | YV Jlu | O ) s3baidl la imgs | Voo

RIS PRESPIEY
o “b Nt
Sl s sl 4y |
- . ” BEEELS d s sl 3
Lolele sl Ciltse oyl 53 oS S R
L35 - s Lol sl =}
RO
S om Ll sl s
g Olwsl b &l
i B
Conglin b s 5 el o Sosd b ] € kit Ol e
= 2 S)
RLEEE [ JM‘ ‘SLAAJ;
il rals
€Ua; OMT:K‘;Q)’]J@U
(S EECERTSSIE T
ool e 4 ataaly Sl BRI ERES CaS >
\J Iy oY S G )3 ladb \3\
S LRNECSEERG USR] - BE ST B
oy e e .

P My sy Keagly | Okl
056 b Ol ey
A

; e a5 s &
i, Sl ol B s

e LT L T P
sy Sl Ol ey bl = i ) - a
g b Copis o G o Lde L Ui
G Py =g Al
5 of estizd wrgly | omdaly | el |yt
D13 Q) ealal _
RIS ol

S St 5 sy per 0
JAS 5 0l doslg yis aw DY o it olazal sl Zdlay ol
2970 &3LaBl b gl a5 G 0955 530305 55 Gl ol (o) 2 Sl Sk
55 el 4 o g SRS 3 guome e s o L (6l 5287 50 oS 1T Il
CanS o 5l 3 Sl s S S 3 355 or gl Ol § e S 5
QY;MC»’-\;&c@\A?Jﬁxwﬁug}mu@bﬁjcbwb&}i&d;f&u
bolg obs cslamrl laphs Zila, luly Sl ogr Sl Shars sy plls



Ver | oK 5 ol

Slewly 53 odh and g il 8 5 o)y Aol 88 Gl 2l 5 O (MLl ol | (o p ks
Loty 1o janased 5 mlle coals 0525 OE 5y i ey (S ooz pls oS IS
Ol b ol Ol 525 4 5 Goamag el b ks e ol 2l sla s, 41 5
&S i Loyl 5 elamr! Glalley (oo b slaslnin (o) (oloir| Sldalas
p e Ol ol gy opomen (Ll G5 er g pllaS 53 056 CoaSTl sl o
ol s Laolejle 31 5 (5 n b $305,1,9) bobjle ¢ 5 dadljle jos o
SN 51 05, 5 093 Okl Sl Gty )5 Shpersy plle 8 (5 a5
! Lols
Cotld (Liphet iS85 Ghpama s el JAE G5 Lipis J 55 50
2 Sty ol SILSE s yam s g pls dawl g 4 S gt b b (1l (slaos 8
4 aby i MBI JB 6l oy BB OT 55 0 5 5 sl ¢l 5l
oo $F By ol Gk Sl 58S 2 S 4 S, 05 4 S
el 4 1 e 55 03 e b b e OB Sl ey sladle 2 128 5 e
Sl s ehe losd uloms 53 sy 5 Sllons (S0 pmeS S5 (o (6,55
Sllons 056 53 s Jor 0333 5 s a0 (Slwbe O greS” & OIS
o o558 e DV ) 6,8 sl s Slao 4 (St aibs 03 e oo 508
oS o 5 g B 5 4 G 3AS Dlawlons Ol g3 4 B Ol S pe b S
Aol sl rl 5 ol bl gl 53 adle Dol 4 5588 adle Loy &5 5 jsla |
Dbl G b () Olslites (6,858 4 cs iy pllai (6,8 S8 53 (qa)
O3S IS w4 adkille s OUb Jgw g Ooyl8 (215800 5587 e see alle 4y 0513
s DL 5 S 056 o g 5 et 5 ST Sl Ol Re S s
BLIDLS 53 laay 5o Garasd 5 mlie (sl oo OS5 s (S iy Sl 53 01 )
sy Dlalas 555287 53 Al s Shee Sl 5 Sl jRe 5 o5l sl sl B
S Sty s L pa (anads 5 baaT)s uel b )3 edd sl () 28
Sl el ez Sl isd 8 JSC 5 558 a4 e sl (sl o7 0Ol
(e Sloss plzme Dlowloes O S (o st el adle O preS” (o



VEoY Ol | A o ledi | YV Jlu | O o5basdl sla gy | Vo ¥

Slawloes 55 cadle O yl59 ) 548 Olals Ol s ¢ o (6l 8 ks 45 99 O gonaS
AL G 5 bl Cﬁ")&“{j»‘fw O gomeseS Wil s 2 5 (555 o
Q)U}JJJ;‘S)‘J@‘} a)‘J‘}A:.H.A Q)\j})} Q‘%L&MQJ‘J‘LA:JLA! Q)U}).}
oM o 505 ¢ J 1S S5 pdst cdiad 0555 (6313513 5 sadls I (639> (glyls &S Al
Lgﬁ)bbycllaa)\ﬁ:w‘«l:w}%k;ab@)}fj.,\:jj oﬁﬁp}jaéﬂfm
WAD (sladle w alols 55 G s> 4 Oliasl 2 Sl jlael s slaw ,;Wsurf
A azals p AP L

O3S 5 3B md aber 5| 5538 Gryeras O RKiassh Sl Fp L
Ol s s 5163t (6,8 S8 Dlhss 1y gt VY BATF (sladle
5 b e s n b Rasn pl 3 eds 4 8,8 (6l O ler s o
Sl b ocpl g sk S b gl glres S 5 LOlsle daslyg Coenl
w\aL;wuoﬁwuﬁj%,:“gw\po\ﬁ\db@aﬂww\dp&
)lf\{ou}«aéﬁ)@:ﬁckﬁﬁé\bﬁ)ovwéj\fqgwLgﬁa: \YeF U
JﬁjAJ.A;“L;J}A}uwﬁw.ﬁrﬁiqawsjbuwjubrﬁj\w@JW‘r%
el i ol o8 a8 oukeT

él.u oo
B

ORCID
Hamidreza Ghasemi http://orcid.org/0000-0001-9685-9300
Ali Arabmazar Yazdi http://orcid.org/0000-0002-9887-8676
Reza Zamani http://orcid.org/0000-0002-5348-2379

@L.o
YY-¥4 ¢ (F) sl


http://orcid.org/0000-0001-9685-9300
http://orcid.org/0000-0002-9887-8676
http://orcid.org/0000-0002-5348-2379
http://orcid.org/0000-0001-9685-9300
http://orcid.org/0000-0002-9887-8676
http://orcid.org/0000-0002-5348-2379

Vx| oK 5 omld

5ol 3,n)y O SG ab g ptea MBI 01l (5 e ol (VFAP) Ly o Slej

AYF=V 0 (YY)

w5 A0 Ol iz gyl 5 o 0,28 (VYD) S| Lo 0156 et

S ia s S 000, Ol s am0p Oyl g3 s sam35 (\YAY) LS| e 156,
el Sl 5 e

(Dl o5 o 3Ll S 0 5 0 go lulS”

3ol Jdos) galaml iy 5 Laslg LVYAA) a5 ¢ oas S ¢ pmmmn ¢ S0y cOladan ¢ G515
XEN) O] (s3lais] sls in g .((a}.s Sl e 5301l (ealambl Wiy (galg c’\}a
YE-YY

01558 SlHlasl 0l ,g cadle 58 5 dels8 5 Jsr) (\FVY) (dezes (Bluan

03l B! 33 Ol drw g (5 o LVYAY) Ly ¢ Sla) 5 3Ld b ¢ o se
YA-V (YY(#4)

References
Abrahamian, E. (2021). Iran between two revolutions. Princeton University

Press.

Abuelafia, E., Berensztein, S., Braun, M., & Di Gresia, L. (2005). Who
decides on public expenditures? A political economy analysis of the budget
process: the case of Argentina. Washington,DC:CIPPEC/Inter-American
Development Bank. Mimeo.

Bailey, S. J., & Bailey, S. J. (1995). Public sector economics: theory, policy
and practice. Basingstoke: MacMillan.

Gary S. Becker. (1985). A theory of competition among pressure groups for
political influence”, Quarterly Journal of Economics, 98(3).

Gharakhani, S, Renani, M, Karimi, Z.(2019), Institutions and economic
growth (fundamental analysis of institutional obstacles to Iran's
economic growth during the second Pahlavi period), Economic research,
26, 74-124. [In Persian]

Hallerberg, M., & Marier, P.J. (2004). Executive authority, the personal
vote, and budget discipline in Latin American and Caribbean
Countries. American Journal of Political Science, 48, 571-587.

Katouzian, H. (1981). The political economy of modern Iran: Despotism and
pseudo-modernism, 1926-1979. Springer.

Khan, M. H., & Jomo, K. S. (Eds.). (2000). Rents, rent-seeking and economic
development: Theory and evidence in Asia. Cambridge University Press.



VEOY Ol ) | 4% oylad | YV Jlo | 01 ) sobaidl sla in gy | Vo f

Khezri, M. (2008). The political economy of rent-seeking in iran government
budgeting, Political Science, 3, 39-72. [In Persian]

Mosadegh, M. (1998). Principles and rules of finance, farzan. [In Persian]

Momeni, F, Zamani, R.(2014), Analysis of Iran's development pattern
between two revolutions, Rahbord,22. 7-39. [In Persian]

North, D. C., Wallis, J. J., & Weingast, B. R. (2009). Violence and social
orders: A conceptual framework for interpreting recorded human history.
Cambridge University Press.

North, D. C., Wallis, J. J., Webb, S. B., & Weingast, B. R. (Eds.). (2013). In
the shadow of violence: Politics, economics, and the problems of
development. Cambridge University Press.

North, D. C. (2017). Understanding the process of economic transformation.

Perez, B.L., & Giselle, L. (2013). President, Congress, and budget-making
in Argentina and Mexico: The role of informal institutions. Georgetown
University-Graduate School of Arts & Sciences.

Pinho, Maria Manuel. Political models of budget deficits: a literature review.
faculdade de economia, Universidade do Porto, 2004.

Santiso, C. (2005). Budget institutions and fiscal responsibility: parliaments
and the political economy of the budget process. public choice & political
economy eJournal

Scully, G.W. (1991). Rent-seeking in U.S. government budgets, 1900-
88. Public Choice, 70, 99-106.

Shibeirynejad A,(1996). Financial scope and budget structure of Iran, ney.
[In Persian]

Shibeirynejad A,(2008). Budgeting in Iran, budget and parliament,
Parliament Research Center. [In Persian]

Zamani, R, (2017), Iran's budgeting system since the constitutional revolution
until now, Rahbord,22. 105-136. [In Persian]

Spodsy (Uéj b sl (VP V) Loy ¢ Sle e e 635 5l o (b ydaa ¢ canls tlli0 99| 43 SL!

N F-2N QY)Y Ol sl sla ia g (NYADNY ) oloz] ‘.Ja.' Sl wlal O 5l ys

Iranian Journal of Economic Research is licensed under a Creative
Commons Attribution.NonCommercial 4.0 International License.



—— Iranian Journal of Economic Research—-——-—— {?O ATU
Volume 27, Issue 93, Winter 2023, 105-136 DOCI PRESS
ijer.atu.ac.ir

DOI: https://doi.org/10.22054/ijer.2022.62893.1026

Evaluation of Exchange Rate Regime’s Effect on Real
Exchange Rate Misalignment: An Application of
Propensity Score Matching Approach

PhD of Economics, Department of

Seyed Hasan Malekhosseini Economics, University of Isfahan,
Isfahan, Iran

Professor, Department of Economics,

i i
Seyed Komail Tayebi University of Isfahan, Isfahan, Iran

Associate Professor, Department of
Monireh Rafat Economics, University of Isfahan,
Isfahan, Iran

Assistant Professor, Department of
Mahdi Yazdani Economics, Shahid Beheshti
University, Tehran, Iran

Abstract

Estimating the real exchange rate misalignment from the equilibrium
value and exploring the factors affecting its changes is crucial for both
economic policymakers and economic agents. Among the various
factors affecting exchange rate misalignment, the exchange rate
regime, has received less attention in experimental studies.
Accordingly, the present paper seeks to find out the answer to the
question of how real exchange rate misalignment is affected by
different exchange rate regimes. In other words, in which of the
exchange rate regimes is the exchange rate misalignment less and in
which one it is higher? To answer the question, the propensity score
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matching approach has been used. For this purpose, we have used data
from 116 developing countries with different exchange rate regimes
in 2019. Other factors such as real exchange rate misalignment in the
previous period, inflation, the quality of institutions and financial
development have been considered as match variables to net the effect
of the exchange rate regime on real exchange rate misalignment and
to separate the effects of other variables. The results showed that the
real exchange rate misalignment from its equilibrium level has
responded significantly to the type of exchange rate regime adopted
by the countries, so that the floating exchange rate regime increases
the real exchange rate misalignment in the selected developing
countries wherever implemented. It can be argued that factors such as
high exchange rate fluctuations, a more drastic adjustment in the price
level, and speculative bubbles or contagion effects in the floating
exchange rate regime have led to an increase in these misalignments.

1. Introduction

It is important for economic policymakers and agents to estimate the
real equilibrium exchange rate and identify the nature and reasons of
the real exchange rate (RER) misalignment defined as the deviation of
the exchange rate from its realized values. Positive or negative
deviations of the RER can disrupt the optimal allocation of resources,
leading to a decrease in welfare and economic crises. Moreover,
maintaining the RER at an incorrect level sends incorrect signals to
economic agents, resulting in higher welfare costs and greater
economic instability (Willet, 1986). Although this phenomenon exists
in all countries, it is a chronic issue particularly in developing
countries such as Iran. Managing the exchange rate and preventing its
fluctuations and misalignments have become one of the most
important concerns of economic policymakers today. The exchange
rate regime in each country is a significant factor in formulating
exchange rate policies and a source of exchange rate fluctuations.
However, despite the long history of exchange rate issues, fewer
studies have been conducted on the relationship between the exchange
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rate regime and RER misalignments. In this respect, the present
research aimed to investigate RER misalignments in different
exchange rate regimes. The study tried to answer the question of what
impact the choice of exchange rate regime has on RER misalignments.

2. Materials and Methods

Theoretical literature suggests that various factors can affect exchange
rate misalignment. The present study aimed to evaluate the impact of
adopting a floating exchange rate regime on the RER misalignment.
According to Nouira and Sekkat (2015) and Soleymani and Ben-Alam
(2018), the factors that influence the RER misalignment (the response
variable) include the exchange rate regime (the treatment variable in
this study), the RER misalignment in the previous period, inflation,
and institutional quality and financial development (matched
variables). To investigate the impact of adopting different exchange
rate regimes on the RER misalignment, the study employed the
propensity score matching (PSM) approach, which is a non-parametric
method in econometrics. Having obtained the probability value for
each observation, the study used the nearest neighbor estimator, as the
most straightforward estimator of propensity score matching, to
estimate the effect of the program based on the propensity score.

3. Results and Discussion

The study estimated the propensity score by using the logit function
to compare the values of the treatment and control groups concerning
the matched variables. The results indicated that the coefficients of
these variables are not significant, and none of the matched variables
have a significant impact on the probability of countries being in a
homogeneous group. The nearest neighbor estimator was used to
estimate the average treatment effect, and the results suggested that
adopting a floating exchange rate regime leads to an increase in the
RER misalignment. Countries with a floating exchange rate regime
experience a higher RER misalignment. To evaluate the pattern of
propensity score matching, the study conducted a balancing test on the
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characteristics of countries in the treatment and control groups. The
results indicated that all the matched variables of the study were well
balanced and matched. Therefore, the means of these variables in both
groups do not differ significantly after matching. In addition, the
common support condition of the propensity score values was
examined to test the validity of the PSM model. The results confirmed
the validity of the model, as the density distribution function of the
propensity score values for both groups had a common support after
PSM model estimation.

4. Conclusion

The significant difference in the coefficient of the treatment effect
(exchange rate regime) on the RER misalignment highlights the
importance of adopting a proper and logical exchange rate regime to
reduce these misalignments. Policymakers who aim to reduce RER
misalignments should consider the exchange rate regime as a
significant factor in their planning. However, considering the higher
RER misalignment in floating exchange rate regimes, such regimes do
not seem to be a suitable choice for developing countries to limit RER
misalignments. Therefore, economic policymakers in these countries
are advised to avoid adopting floating exchange rate regimes and opt
for the regimes with less flexibility to address the issue of the RER
misalignment. Regarding the case of Iran, the results of the panel
smooth transition regression (PSTR) model, along with the previous
research, suggest that the RER misalignment has existed in most
periods, especially in recent years. Since Iran was in the control group
in this study and has almost never adopted a floating exchange rate
regime, the cause of these misalignments should be sought in variables
other than the exchange rate regime, such as inflation, institutional
quality, or financial development.

Keywords: Exchange Rate Regime, Exchange Rate Misalignment,
Developing Countries, Propensity Score Matchin .
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An important subject in the field of global economy is the financial
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This study reviews the contagion effects of financial crises in
selected crisis-stricken countries and those of oil and gold markets
on lIran's free foreign exchange market, covering four crises
including the US stock market crash, the Mexican financial crisis,
SAARC, and the US subprime mortgage crisis during 1987-2008.
For each crisis, stability periods were identified and using daily data
and the Copula-GARCH model, the existence of contagion effects
was studied. Findings indicated the contagion effects of the crises in
the mentioned markets on the foreign exchange market. This was
specifically witnessed in the case of the 2008 crisis with effects
larger than others, manifesting themselves in the foreign exchange
as well as the oil and gold markets. Therefore, part of the fluctuations
in the market may be attributed to external factors, requiring the
policymaker to avoid any intervention during global financial crisis
or turbulence in the oil and gold markets.

1. Introduction

Over the past two decades, contagion has been a highly scrutinized
topic in the context of financial crises. Foreign exchange volatilities
are known to have adverse effects on macroeconomic indicators and
economic stability, making it important to identify the both domestic
and global factors behind such turbulence. The emergence of global
financial crises often results in a fall in exchange rates for both crisis-
stricken countries and those interacting with them.

The present study aimed to explore the possible contagion effects of
four global crises between 1987 and 2008 on Iran’s foreign exchange
market and exchange rate volatilities. Specifically, the study tried to
determine the extent to which volatilities in the Iranian foreign
exchange market can be attributed to those in crisis-stricken
countries. In this line, the present study used the Copula theory and
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the Generalized Autoregressive Conditional Heteroskedasticity
(GARCH) Model for marginal distribution modelling. The Copula-
GARCH approach was used to examine the dependency of Iran’s
foreign exchange market on the markets of the affected countries.
Moreover, the study considered oil and gold markets, which are two
influential factors on foreign exchange volatilities, in order to
investigate the effect of crisis contagion.

2. Materials and Methods

As conventional econometric methodologies fall short of identifying
the codependency between the said markets, Copula-GARCH
functions were used to study the dependency structure. Coming from
the Latin word for link or tie, the term Copula was introduced by the
mathematician Abe Sklar in 1959 to describe a multivariate
cumulative distribution function where the marginal probability
distribution of each variable is uniform on the interval [0, 1]. Copula
functions are useful for modeling the dependence between random
variables (Ali et al, 2020).

According to the Fréchet-Hoeffding Theorem, there are upper and
lower limits copulas, which are only acceptable when the extracted
limits exclude zero. In the present study, Bayesian copula functions,
such as Gaussian copula and t-copula were estimated, along with
Archimedean Copula functions, such as Frank copula, Gumbel
copula, and Clayton copula. The maximum likelihood
estimation (MLE) was used to calculate Copula function parameters.
The Copula-GARCH model combines Copula and Generalized
Autoregressive Conditional Heteroskedasticity (GARCH) methods.
The Copula approach is used to extract univariate marginal
distributions, while GARCH is employed for modeling marginal
distributions. This combination is expected to facilitate the
extraction of any dependency structure among time series that may
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be otherwise difficult to observe using traditional measures of
interdependence.

3. Results and Discussion

The statistical population of the study consisted of the daily parity
rates of the US dollar against the Iranian rial in the open market, the
dollar index during the 1987 and 2008 crises, the Mexican peso
during the 1994 crisis, and the currencies of Malaysia, Taiwan,
Thailand, Hong Kong, and Korea in SAARC region. Additionally,
the daily time series of global gold and oil prices were also included.
To define crisis and stable periods for the four crises under study, the
methodology used by Fuchun Li was adopted, which is presented in
the table below:

Table 1: Crisis and Stable Periods during 1987-2008

1987 1994 1997 2008

January 1,

January 1, January 1, January 2,
S:':Ibolz 1986-October Deci;iir 15 1996-October  2007-July
. 16, 1987 ' 16,1997 31, 2007
1994
October 17, | December 19, October 17, August 1,
Crisis 1987- 1994- 1997- 2007-
period December 4, | December 31, = November 17, = September 1,
1987 1994 1997 2007
Korea,
Crisis The United . Talyvan, The United
. Mexico Thailand,
countries States States
Hong Kong,
Malaysia

Source: Fuchun Li (2009)

The estimations of the Copula-GARCH model revealed that crisis
contagion through the gold market was significant during the 1987
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US Stock Market Crash. Moreover, according to the Gumbel
function estimates, the contagion of crisis was significant through
the US dollar index and oil market as well. In the 1994 Mexican peso
crisis, the results of the model estimation based on the Bayesian and
Archimedean Copula-GARCH functions were only significant
through the Gumbel function. During the 1997 East Asian crisis, the
estimates from the Bayesian Copula-GARCH functions confirmed
crisis contagion from the oil market, while the Archimedean
functions showed contagion from the gold market and the US dollar
index. Regarding the 2008 crisis, the Bayesian-Gaussian function
estimation confirmed crisis contagion from the oil market, while the
Frank Archimedean function coefficients confirmed contagion from
the gold and oil markets. The Gumbel Copula-GARCH function
indicated crisis contagion from all the three variables, including the
US dollar index, oil prices, and gold prices.

4. Conclusion

The findings confirmed that crisis contagion occurred in Iran’s
foreign exchange market during the period of global financial crises
from 1987 to 2008. Specifically, evidence was found for crisis
contagion from the foreign exchange markets of crisis-stricken
countries to the Iranian foreign exchange market during the 1997 and
2008 crises. The study suggests that global financial crises can lead
to turbulence in asset markets, including the foreign exchange
market, due to the impact of these crises on expectations, particularly
on the demand side. As the demand-side shocks are temporary, the
policymaker intervention aimed at controlling turbulence resulting
from changes in demand can be seen as an unexpected shock, which
may lead to continuity of the shock and further turbulence.
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Therefore, it is recommended that foreign exchange policymakers
avoid adopting intervention policies during times of instability in the
oil and gold markets or the emergence of a global crisis.

Keywords: Contagion Effects, Financial Crises, Systemic Risk, the
Copula-GARCH Model.

JEL Classification: G01 .G15 .C10 .C12.
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Abstract

Inflation forecasting is one of the most important issues for the
economies of countries, As the existing literature suggests, hybrid
models will bring better prediction accuracy due to attention to both
linear and non-linear dimensions. Furthermore, the use of ARDL
model can include lags of other variables in tandem with having linear
features. It should also be noted that LSTM models have a forgetting
gate due to their non-linear estimation characteristics, and they can
incorporate data with very distant lags in the model. Therefore, the
combination of these two models can significantly improve the
prediction accuracy. Accordingly, attempts have been made in the
current study to compare ARDL, NARX, LSTM and ARDL-D-LSTM
models with one another and to introduce a suitable model for
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predicting Iran's monthly inflation rate in the short-term and long-term
time horizon. After estimating the monthly inflation rate of Iran in the
period of 4/21/2005 to 8/22/2018 and testing the model on the data for
the period of 9/22/2018 to 12/21/ 2020 it was found that the NARX
model and the ARDL-D-LSTM hybrid model performed well
respectively for short-term time horizon and the long-term horizon
according to the RMSE criteria.

1. Introduction

Researchers always seek to select a model that minimizes the prediction
error to forecast the future of economic variables accurately, which is
crucial for properly effective management. Among the various
economic variables, inflation rate is of utmost importance in evaluating
macroeconomic performance. Data analysis methods can be classified
into structural and non-structural approaches. Considering the non
linearity of macroeconomic indicators due to the shocks caused by
economic cycles, it is often more effective to estimate these indicators
with non-linear models. Hence, relying solely on linear models to make
predictions may not yield completely accurate results when modeling
economic policies. Numerous studies have emphasized the importance
of developing models that can capture both linear and non-linear
aspects of time series data. The present study aimed to compare
different modeling approaches for forecasting the inflation rate.
Specifically, the study focused on the following models:
Autoregressive Distributed Lag (ARDL) as a linear and structural
model, Nonlinear Autoregressive Exogenous (NARX) as a non-linear
and structural model, Long Short-Term Memory (LSTM) as a non-
linear and non-structural model, and ARDL-D-LSTM as a hybrid
model that incorporates both linear and non-linear components and is
theoretically supported by the inflation rate. The study also relied on
other macroeconomic variables. The ARDL model was used because it
allows for the inclusion of economic variables in forecasting inflation.
The research actually paid special attention to the theoretical
foundations of inflation and other economic variables.
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2. Materials and Methods

In the econometric literature, non-structural models were the first
approach used to predict the inflation rate. These models were
originally presented in the form of simple linear differential equations
in the 1920s, providing a robust framework for modeling and
forecasting various economic variables. The development of the
Autoregressive Moving Average (ARMA) model in the mid-20th
century further expanded the toolkit of non-structural forecasting
models for time series data. Subsequently, in 1955, the system of
simultaneous equations was introduced for predicting inflation. In the
late 1970s, criticism of the system of simultaneous equations by Lucas
in 1976 led to a decline in prediction based on Keynesian structural
models. In response to this criticism, two approaches emerged. The
first approach aimed to improve the accuracy of the system of
simultaneous equations by incorporating the hypothesis of rational
expectations. The second approach focused on developing non-linear
models to better capture the complexities of data. Later on, neural
network models became a powerful tool in various scientific fields,
including economics. These models are now commonly used to
forecast key economic variables such as inflation, economic growth,
stock index, taxes, etc. To improve the accuracy of these forecasts, a
combination of methods is often employed. Showing a better
forecasting performance, combined or hybrid models are generally
more practical, economical, and useful than a single model.

3. Results and Discussion

In this study, individual linear and non-linear models were analyzed,
followed by the analysis of the hybrid model. Economic theories were
used in the case of ARDL and NARX. The method of each econometric
model and artificial neural network were used to obtain coefficients and
weights for the models. Concerning non-structural models, a Vanilla
LSTM model was used. Finally, in the case of hybrid models, the
research developed the ARDL-D-LSTM model by nonlinearly
estimating the disturbance components of the ARDL-D. Applying the
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Hodrick-Prescott filter in the linear estimation of ARDL was effective
in capturing the unique characteristics of Iran’s inflation, including the
sudden and excessive shifts in the equilibrium point of the model. The
stability of the coefficients in ARDL was assessed through the CUSUM
and CUSUMSQ statistics. All time series used in the seasonal and
monthly modeling were valid, and suitable conditions were met for
fitting the models. After estimating and forecasting the monthly
inflation through the RMSE criterion, the study evaluated the
performance of ARDL-D, NARX, LSTM, and ARDL-D-LSTM models
for short-term (3-6 months) and long-term (12—24 months) horizons.
The NARX model showed good performance in short-term forecasting
of Iran’s monthly inflation, while the ARDL-D-LSTM model
performed well in long-term forecasting.

4. Conclusion

Incorporating the theoretical foundations of the inflation variable is
essential in accurately predicting the inflation rate. In this respect, four
influential variables were included in the model: 1) growth of the
volume of liquidity, 2) growth of the monthly exchange rate, 3) growth
of government debt to the central bank, and 4) growth of gross
domestic income.

The ARDL and NARX models, which were developed based on the
selected variables, as well as ARDL-D-LSTM, demonstrated good
performance in predicting inflation. For other economic indicators
with high volatility, such as those related to the investment sector
(e.g., stock market index, asset prices, and risk forecasting), the
ARDL-D-LSTM model could potentially be used. Considering the
various types of linear and non-linear models and optimization
algorithms, there are still many high-performance hybrid methods that
researchers can use to enhance the accuracy of economic forecasting.
This opens up opportunities for future research in this field.

Keywords: Inflation Forecasting, Hybrid Models, ARDL, LSTM.

JEL Classification: C01 «C02 «C38 «C45 «C61.
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Abstract

The main goal of this article is an applied investigation of one of the
types of biases caused by overconfidence, under the heading of bias
in expected relative wage (or individual overplacement) and its
relationship with time preferences (in the form of a proxy of people's
patience) based on the Friehe & Pannenberg (2020) method. The data
gathering tool of this investigation has been a two-stage questionnaire,
204 staff and faculty members of llam university completed the
questions related to the questionnaire in two stages. Based on the
ordinary least squares and semi-parametric model, the relationship
between bias in wage and time preferences was examined in four
stages. The results of research models in four stages showed that there
IS a negative and significant correlation between bias in expected
relative wage (or bias in the distribution of the relative wage of people
of the same age-peers) and time preferences. This means that people
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who are more patient, will have less bias (overplacement) on average.
Examining the impact of current relative wage on bias showed that
there is a positive and significant correlation between bias and current
relative wage; This means that the current relative wage of individuals
IS not effective in reducing bias, and the higher the individual's current
relative wage, the individual's bias will be greater. Also, the results
showed that there is a positive and significant correlation between bias
and extraversion, a negative and significant correlation between bias
and neuroticism and a negative and significant correlation between
bias and agreeableness.

1. Introduction

In economics, the term belief refers to the perceived probability of a
certain event occurring (Franca, 2018). In psychology, beliefs serve
important psychological and functional needs of an individual
(Bénabou & Tirole, 2016). Biased beliefs, influenced by historical,
cultural, and social practices, can lead individuals to favor traditional
ways of doing things and resist new information (Wilson, 2020). One
type of motivated beliefs (Mele, 1998) is overconfidence, which often
manifests as overplacement, as found by Moore and Haley (2008).
Relying on the method proposed by Friehe and Pannenberg (2020),
the present study aimed to investigate overplacement by focusing on
expectations about monthly wage growth termed as bias in expected
relative wage. In line with the recent literature, the study intended to
examine the relationship between bias in expected relative wage and
time preferences.

2. Materials and Methods

The study employed convenience sampling, a commonly used method
in individual and behavioral studies, to select participants. Data was
collected through a longitudinal questionnaire administered in two
stages: the first in March 2021 and the second in September 2021. The
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statistical population consisted of 204 individuals comprising staff
and faculty members of Ilam University who attended the university
in March 2021. To establish a reference group, the study used a
questionnaire with five main questions, which was administered to
178 individuals from salaried job groups in September 2021.
Ordinary least squares and semi-parametric models were used to
estimate the model in four stages. The first stage considered the main
dependent variable of the research (i.e., bias in expected relative wage
of 2021) and the main independent variable of time preferences
measured on a Likert scale. The second stage involved the use of a
dummy variable of patience, replacing the Likert scale used in the
main independent variable. The third stage involved changes in the
reference group, with two dependent variables considered for
overplacement bias among same-aged, same-gender, and same-
education peers, while time preferences were still measured on a
Likert scale. The fourth and final stage involved changes in
experienced wage, which was added as another independent variable.
Throughout all four stages, control variables with significant effects
were retained in the model.

3. Results and Discussion

The results from the first stage, based on ordinary least squares and
semi-parametric models, confirm the primary hypothesis of the
research. Specifically, there was a significant negative relationship
between bias in expected relative wage and time preferences
(patience) for September 2021. This suggests that individuals who
display more patience exhibit less bias on average. In other words,
patient individuals report a lower expected relative placement in their
wage growth, indicating reduced overplacement in predicting their
own wage growth. Furthermore, the results of personality traits
revealed a positive and significant relationship between bias and
extroversion, while a significantly negative relationship was observed
between bias and neuroticism.
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In the second stage, the results demonstrated a negative relationship
between bias and time preferences, which confirms the robustness of
the initial model’s findings. The results of the third stage indicated a
significantly negative relationship between bias in wage and time
preferences for same education and same gender categories, further
supporting the primary hypothesis of the research and the reliability
of the results of the initial stage. Specifically, individuals who display
more patience exhibit less expected relative placement in the wage
distribution of people of the same age on average. In the fourth stage,
the results revealed a significantly positive relationship between bias
and experienced wage, suggesting that individuals with higher wage
changes also demonstrate more bias.

4. Conclusion

The current study used the method proposed by Friehe and Pannenberg
(2020) to investigate the relationship between overconfidence bias and
time preferences using longitudinal questionnaire data collected from
the staff and faculty members of Ilam University in March and
September 2021. The main hypothesis, which proposed a negative and
significant relationship between bias in expected relative wage and time
preferences, as well as other sub-hypotheses, was tested in four stages
through ordinary least squares and semi-parametric models. The results
from the initial stage, as well as the robustness of the findings
throughout the three subsequent stages, confirmed the primary
hypothesis. Specifically, the results indicated a significant negative
relationship between bias in expected relative wage (or bias in the
relative wage distribution of same-aged peers) and time preferences.

Keywords: Bias in Wages, Time Preferences, Ordinary Least
Squares, Semi-parametric, Behavioral Economics.

JEL Classification: D01, D91, C14.
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each province is made. Finally, the power index for Iranian provinces
is calculated using methods of Simple Additive Weighting, TOPSIS,
and Numerical Taxonomy. Then, according to TOPSIS method, the
regions of Iran were divided into four groups. The findings show
fundamental inequalities in the distribution of economic- political
power in the regions of Iran during the period of 2009-2019. Also, The
most fluctuations in economic-political power index have occured
mainly in the middle groups. Since, most previous studies have
emphasized regional inequalities in Iran based on various indicators,
it seems that there is a correlation between the distribution of
economic-political power and regional inequalities of Economic
development. As a result, given the current status without change in
the political power of the provinces, one can not expect a significant
change in the economic development of the regions.

1. Introduction

A review of previous studies on the development of Iranian regions
shows that Iran has always experienced heterogeneous economic
development, and these inequalities have not significantly reduced
over time. The structure of Iran’s political economy suggests that one
of the reasons for this uneven development is the unequal distribution
of political power among Iranian provinces. The issue of power has
been a persistent challenge in both economic and political literature,
as there is no single definition of power and measuring and
quantifying national power is a difficult task in practice. Therefore, it
is necessary to conduct a research that measures the political power
levels of regions are measured through quantitative and relatively
acceptable criteria. This study aimed to determine the power matrix,
combine them using TOPSIS method, and calculate the economic—
political power index for the provinces of Iran.
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2. Materials and Methods

The method for calculating the economic—political power index in
Iranian provinces involved several steps. The first step was to identify
the institutions and organizations that receive funding from country’s
budget. In the second stage, the positions with authority in the
allocation of these finds were identified from an organizational
perspective, along with the birthplace and duration of tenure of
individuals in these positions. Third, the importance of each position
was determined, and the power matrix was developed. The importance
coefficient of each political position was calculated by multiplying
two indicators: the allocated budget of the institution and the duration
of tenure. Then, the power matrix was formed for each year, with each
row corresponding to a province (31 rows) and each column
corresponding to an institution during the period under review (2009—
2019). The elements of the power matrix represent the degree of
importance of each position for the province of a person’s birthplace.
In the fourth stage, the economic—political power index was obtained
through combining all the power indicators in the power matrix, which
was achieved through three methods, namely simple weighting
methods, TOPSIS, and numerical taxonomy. Finally, Iranian
provinces were ranked into different groups according to their
economic—political power.

3. Results and Discussion

The findings revealed that Tehran and Isfahan are the most privileged
provinces, while Kurdistan, Kohgiluyeh and Boyer Ahmad, Ilam and
Sistan and Baluchistan are the most deprived provinces. Moreover,
power changes are mainly observed in the middle levels, with no
significant changes at either end of the spectrum. The study highlights
the unequal distribution of political power in Iranian regions, which
aligns with the heterogeneity in spatial development and distribution
of economic—political power. Previous studies have also indicated a
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center-periphery development pattern, with central regions benefiting
more from economic—political power and economic development
compared to the border areas of Iran. Similarly, the present research
found that central regions of Iran enjoy a higher economic—political
power index.

4. Conclusion

The distribution of the economic—political power index in Iranian
provinces is heterogeneous, with a larger number of provinces being
deprived than highly privileged. The findings revealed that there are
no significant changes in the power structure at the high (most
privileged) and low (deprived) levels of power, while some shifts are
observed in the middle levels of power (both semi-privileged and low-
privileged). In light of these findings, it is recommended that
policymakers decentralize economic—political power as a prerequisite
for the economic development of all provinces in Iran.

Keywords: Budget, Political Economy, Economic-Political Power,
Power Matrix.

JEL Classification: P16 .D72.
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