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I. Introduction

Phonological processes lie at the intersection of phonetics and morphology.
These processes examine various speech and written forms related to
morphemes, aiming to investigate how certain words or morphemes are
realized phonologically in different lexical or grammatical contexts. The present
research aimed to investigate the phonological realization process in Zanjani
Turkish based on Optimality Theory (Prince & Smolensky, 1993).

The main goal of the Optimality Theory in phonology is to determine
how phonological patterns of languages can be explained using constraints.
Two types of constraints are examined in this theory: Markedness Constraint
and Faithfulness Constraint. Optimality Theory is a method of interpreting

constraints, which can be used as a tool in linguistic theories. The core logic of
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Optimality is based on the premise that constraints cannot be interpreted as
binary (satisfied or violated), but rather they are ranked based on their
relationship to each other. Such a hierarchical structure results in lower-ranked
constraints being violated in favor of higher-ranked constraints.

Optimality Theory relies on a conceptually simple but surprisingly rich
notion of constraint interaction, where the satisfaction of one constraint can be
designated to take absolute priority over the satisfaction of another. The means
that grammar uses to resolve conflicts is to rank constraints in a strict
dominance hierarchy. Each constraint has absolute priority over all the
constraints lower in the hierarchy (Prince & Smolensky, 1993: 2).

In Optimality Theory, there are two basic types of constraints.
Faithfulness constraints require that the observed surface form (the output)
match the underlying or lexical form (the input) in some particular way; that is,
these constraints require identity between input and output forms. Markedness
constraints, on the other hand, impose requirements on the structural well-
formedness of the output. Both types of constraints play a crucial role in the
theory, working together to yield the optimal candidate.

Optimality Theory also utilizes a Generator (GEN) which generates a
list of outputs or candidates from a given input (McCarthy, 2008, p.16).

GEN (Input) = {Cand1, Cand?, ...}

The Generator function has the freedom of analysis so that it can
generate unlimited phonetic forms for each word. (McCarthy, 2002, p. 8). The
optimal candidate is then chosen by the Evaluator (EVAL) based on the
language specific constraints. (McCarthy, 2008: 19):

Generator Evaluator

— Candidates —

Input — — Output

Optimal Theory Model (McCarthy, 2002: 10)

In order to show the function of GEN and EVAL, Optimality Theory
utilizes the tables labeled as tableau. On the other hand, morpho-phonology is
the branch of linguistics that studies the interaction between morphological

and phonological processes. Morpho-phonological analysis often involves
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formulating a set of formal rules or constraints that successfully predict regular
sound changes occurring in the morphemes of a given language. When
morphemes combine, they influence each other’s sound structure, resulting in
different variant pronunciations of the same morpheme.

This study sought to answer how phonological processes in Zanjani
Turkish can be described based on Optimality Theory and how constraints are
ranked in these processes. It is evident that Optimality Theory in phonology
does not face the limitations of previous generative approaches and is capable
of describing all phonological processes across languages, including Zanjani
Turkish. Additionally, language forms a part of the cultural identity of each
community, and studying the language of a community holds special
significance for understanding that community. Considering that a considerable
portion of Iran's population speaks Azerbaijani Turkishm and the Zanjani
dialect is part of it, studying it is a necessary step toward preserving our
country's cultural and linguistic heritage. This research was limited to the city

of Zanjan. The researchers are natives of Zanjan and speak Zanjani Turkish.

2. Materials and Methods

Data for this study were collected using the interview method, which is
one of the fundamental, and perhaps the best, methods of gathering
information, especially in dialect studies. Both fieldwork and library methods
were employed. The library method was primarily used to collect background
theoretical and descriptive studies. Data collection was carried out by
approaching native Zanjani dialect speakers, both men and women. Speakers
were selected from three age groups, ranging from 15 to 70 years old:
adolescents (10 individuals), middle-aged adults (10 individuals), and older
adults (10 individuals). The interviews were conducted in a friendly
environment to minimize the influence of hypercorrection. All phonetic
transcriptions in this research were prepared using the International Phonetic
Alphabet (IPA), 2005 version. In this study, morpho-phonetic processed are
defined as phonetic changes that occur in the morphemic context, i.e., at the

boundary between morphemes, and have phonetic motivation. This research
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was conducted using descriptive and analytical methods, based on data
gathered from native speakers of Zanjani Turkish through a structured
questionnaire. The morpho-phonological processes in Zanjani Turkish were

analyzed within the framework of Optimality Theory.

3. Results and Discussion

The data indicate that the high-ranking constraint ONSET (which
requires syllables to begin with a consonant) and the HARMONY constraint
(which requires the vowel in a suffix to harmonize with the back/front and
round/non-round features of the final vowel in the root) play a crucial role in
the morpho-phonology of the Zanjani dialect. Violating these constraints
significantly reduces optimality. As observed, the plural suffixes (lar and leer),
ablative suffixes (deen and dan), indirect object suffixes (a and ), dative (dee
and da), and conditional suffixes (see and sa) harmonize only with the
back/front feature of the final vowel in the root. The accusative suffix (I),
negation suffix (slz), and subjunctive suffix (In) both harmonize with the
back/front and the round/non-round features with the final vowel in the
preceding root. The data also show that the DEP-IO constraint (do not insert a
segment) holds a low rank in the ranking of constraints, as segment insertion or
deletion sometimes occurs to avoid vowel hiatus. On the other hand, the
MAXMS constraint (do not delete a mon-vocalic suffix) is given a high rank, and
deviating from it is considered a violation. The findings of this research support
earlier research by Sohrabi (2013), Razinezhad (2012), Razinezhad (2019),
Mahmoudi Kojabad (2012), Mahmoudi and Modarresi-Qavami (2007), and
Rezvani (2007), confirming that Azerbaijani Turkish is highly sensitive to vowel

harmony.

4. Conclusions

The faithful constraints IDENT-IO (which requires that an output
segment retain the same value as its corresponding input segment) is ranked
low in the hierarchy of constraints. Violating this constraint does not render the

option non-optimal. Sometimes, morpho-phonological processes lead to the
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phenomenon of homophony.

Zanjani speakers, especially adults, sometimes adhere to complete
assimilation. This suggests that the AGREE (feature) constraint is also ranked
high. In conclusion, in morpho-phonological processes, two constraints
HARMONY and IDENT-IO are always in competition. The HARMONY constraint
holds a high rank, while the IDENT-IO constraint holds a low rank, meaning
that its violating is not fatal. Another competition that arises during the process
of assimilation is the competition between the high-ranking AGREE (feature)
constraint (which requires the first vowel of a suffix to harmonize with the final
vowel of the root) and the low-ranked IDENT-IO (feature) constraint (which

requires the output segment to match the input).

Keywords: faithfulness constraints, morpho-phonological processes,

optimality theory, markedness constraints, Azeri Turkish
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Salon o eld (gl i gy 415 €Y Ly sl 53 S o sl 035 511y iy ge 515003 5
¥ gl Al anils Kialas ooy daein il aiy; 48Ty 0,5 T L L glaST
F s 5355 0 San (i 515 gl Ol giman b L/ (6OLS O s o 0y £ o
..uu'C,,\,»L;.sbo”.w;w;;\.sojﬂ).s&maa{,muﬁgw
Sl s 5l i aks s SLL Ol gean b b L sy Ol san uiud<s /AGREE (feature) (v)
(23 55 4l b5 5 5Ken) sl x5l Cllas baaaieia don

1. Backness




VY /N6 Sl 00 o)leds cpatia Jlu S o 50 ele Rl

ool Ol (g3lsg,— a1y ¢S (Kager, 1999: 409):IDENT-10 (feature) (f)

(V) gkt

2) HARMONY (back), AGREE (feature)>> IDENT-1O (feature)

S gdome 3l eSlga (i i ¥ 5 ) slaay 5 ety o (V) ShU s S8 Solen
8 93 ol 534S Couline OT 44 ml Lilod s 7o o2, SIAGREE (feature) «5,Yu
Sy g 3 8Slgn (o ot ¥ 5 Y Slaay § o ten Colesl F G Sen
L o dvadiie bai 51 g 4515 45" Line ol 40 . Lilaig o slaa S HARMONY (back)
20 Sealen 4ty STy o 5T
o,}_&g,;nfw(&ucmdAn L gy (651 I gmie Sl s ol 651 J gmie Y
S ABl g dbntin SI1 ol 4y ) STy 0 ST S35 0 0 s 5 S50 Slaosls
L 3,5 dadebn ( piomad 355 oo 03liiwl BN I il oty aabie g1yls 455l 5 dan

.:)\.UQTﬁLSJ;L’@Asfﬁ.'o
[ deen/ ~ /dan/

1. /jer/ + deen (e 50
2. /biz/ + deen (b 31

3. f3ol/ + deen (b3 3
4. [jol/ + dan (el 3h

5. /Gwz/ + dan (3 5
6. /bu/ + dan (el 5h
7. [citab/ dan (S 5h
8. /bazar/ + dan 150 5h
9. /cgynaec/ + deen () 5D

Gola0lis Cusgdses 5o/ 3ol [+ [dan/ Lo o5 51 [ol.den] o ,le gl Al o
A.S@ QB) V.A L IDENT-10 (baCk) L;)‘.)Léj Cod gl }HARMONY (baCk)
3) HARMONY (back) >> IDENT-10 (back)



w9 &b /Sl (S5 0L5 e Sl gls slaanl BV YE

(%) okt
/30l / +/ dan/ HARMONY (back) IDENT-IO (back)
= 1. yol. deen *
2. 391. dan l

8 s Celos ST sy HARMONY (back) a5 Vb &us s 31 Y a5 oF LG s
Sleias a4 5 IDENT-10 (6,13l 5 Cusgious 51 Jodwi 5525 L) ay § Sl dige b

ST 85 (65 Jgrian 3,58 5 5 s sed 4. AT s

1. /s&n/ + deen — [seen.nzn] (5 3
2. /men/ + den —»  [men.nen] (e 50
3. /on/ + dan — > [?on.nan] T 50
4. Jadam/ + dan > [2adam.nan] (Ol 30
5. lyzym/ + d&n —>»  [?2yzym.nzn] 53 50
=N iS5 Ken dul 3
);ucﬂsjmégqj&}jlju&gﬁ.auj@ljuuxs.vsj&\;Jl
35 el N el
- cont + cons
+ cor EE— [+ nasal ] / nasal [+
+ ant
+ voice

Kager, 1999: ) (Cus jlowe o5LET O3l (len) L5 oo ST Ol sean L lalowa : Onset (0)

.93
4) ONSET, HARMONY (back), AGREE (feature) >> IDENT-10 (feature)
(£) ght
[ yzym/ + [dan/ | ONSET HARMONY | AGREE (feature) | IDENT-1O
(back) (feature)
1. yzym. dan *1 *1 *1
2. ?2yzym. Da&n *1 *
@ 3. ?yzym. *x
Neen

VU (sl s gdmms 51 6Slge ot ot ) 4 8 i o <S4S Olan (F) LG o
5IAGREE (feature) ;.oes s HARMONY (back) 5 (Ll azsls o 3LT L bwa) ONSET




VYO /108 Ol (00 o5lads padia Jl S o 50 ele Rl

A_J'be Codgdoee )\ (ONSET o gdoes )\ g_).ﬁjgvuja:ﬁ 3?3\;\' 4..1)? J}&@ CJ\:- 63
IDENT- (135 Cus gt 51 hads 350 5 LY 4y § . Conlos 57 L AGREE (feature)

55 o bl dug 4 § Ol gea 10 (feature)

b 2k 25 e 4 53,8 o (Jald 21 A Wiy iits 2
I I
wm—iw&b‘)w|4,;_5‘)d‘jJFT;lSQ‘J‘)QwﬁjaWQ)w
353,82 U35 aatin 3,8 o8 Ly bbby i gyls ST @ gy cLiL

1wl Sl LT 5,8

1 Jel/+ = w3 &
2. [yozl + & o 4
3./Gol/ +a b
4. layfam/ + a oS4

L;tﬁ‘wtm,&_ijldg.;_uv_huﬂgﬁo};v}mww\uﬁ,ft:&;

iy ot STy Bl s o 3 STy 53 o W] 5[] e slaSTT5 a5 6,8 ol
5 Sl Kos 5 s g0 0355 [1] s edl 3,8 18 oS5 ol K15 [W] 25 sy 5 8
e s /daverl s lel 5 cas sais) 3 5d oa axil 31 OT 51 i 4S5 58 o To ok

B gh il e Jias

1. /Gapu /+ a [Ga.pi.ja] SRR

2. /Gara/ + a [Ga.rurja] obs &
3. [deve/ + & [de.vi.je] e
4. [sul +a [su.wa] e
5. /deeli/ + & [dee.li.jee] @lgsa
6. /Gara /+ a [Ga.rw.ja] ol 4

7. Isarw/ + a [sa.rur.ja] 34



w9 &b /Pl (S50 e Sl gl glasnl /T

e o sl

-cons
—>
) +s0n / -cons +__ |-cons
-syl a\tound
a round + high +low
YR g PR PG S W JESV I U
- cons
[-cons] —»[ + high] / ___ +son
- syl

dized 85 S SUE sl s/ dali [+al i [dee.lijee] o le Tl Al sl

a3 gdme 715 &G I JKite L gy 03,504 sl - (Cassali, 1996: 507) JLuS” (8
AS o B 20 1y MAXMS
LSS Cod 1y 5 e ST 5 IMAXMS
Kager, (L5 70315 Graie ) Sl 3130555 53 (Jolee 31305 )3 (6 i (DEP-10 (V
(1999, p. 68)

5) ONSET, MAXMS, HARMONY (back >> DEP-10, IDENT-IO (back)

(0) skt
/deeli /+a | ONSET | MAXMS { HARMONY (back) | DEP-10 | IDENT-back
1. dee.li.a *1
2. dz.li.ja *1 *
= 3. dee.li.jee * *
4. de.li o

45 ,VL Sl s gdoms I (a5 b 5 B s Y ) 4 S it 0 (8 5hU s S48 0les
5w s s LY an S lang b olaay ¥ MAXMS s HARMONY (back) ONSET

AT o sleda avg 4o 8 IDENT-10 (back) 5 DEP-10 jas ) ml slacyssdous




VYV /1808 Bl (00 o5lads oadia Jl S o 50 ele Rl

C‘j MAAI & gy (655 J grte > s V.wl (Locative) u"&" S b ey Jsmae Sl F
ol iy 48Ty o AT Sl s o ois 5 3155 Glasls Sy pon 53,8 o (Joli
Db a8 oo 0® il i aaiie Glls 1 500 1 (il o duaiin 5yl

.>J\~UQTﬂL5J§QU@A:}fﬁ&\i>;WcW

/da/ ~ /dee/
1 /el/ + dee (w3 3D
2. /gjl + dee @l )
3. joz/ + dee (i 5>
4. layfam/ + da (s 3
5./Gol/ + da (95L 5

Attt CulB 5 55 IDENT-IO (back) sSHARMONY (back)
6) ONSET, HARMONY (back) >> IDENT-IO (back)

(1) gt
[l /+/da/ ONSET HARMONY (back) | IDENT-IO (back)
1. ®l. da *1 *|
2.2l da *|
&3, 2el. dee &S

ONSET (slacyssuous 51 &SUgo  oswi ot ) 4y § el oo (7) b 3 546 S 0len
HARMONY (g l6lis o s gutoms 31 eSUgo o L34 Y 4w ¥ s HARMONY (back)
S0l Szl 5l (o sy s LY a8 T e slabia gy b slaa S (back)
35 o ol aug 4 £ Ol gea IDENT-10
Gl 48 05,8 aSA Wy (Ko S 5> 5 Slawises 4 0551 b der Sl D
(@ 50 Sy g0 33 4 0T (o lai3l o8 ol Juli 215 A) i Sas b
1. ver/ + s& [ver. s&] ak Sh

2. [yor] + s [3or. se] (i Jf\»




w9 &b /Sl (S50 e Sl gy glasnl B/ VYA

3. /Gory/ + sa [Gorx. sq] gz SN

4. [yll + s [l. s&] Wl Eh

5. /bay/ + sa [bay. sa] Ly D

6. /oyu/ + sa [?0.xu. sa] (451 s th)

7. Isypyr/+ s@ [sy.pyr. s&] (X319, SN

8./ apar/ + sa [?a.par.sa] S SN

Senlan iy 715 00 AT L 05 gty b g 35 51y 4515 iy g0 568 Do

3yls
Golaolis Cousgdms oo/ gl [+ [ sa [osle o5 5l se] o,le gl Al s
1S o o8y oa LIDENT-O (back) (5,136 5 y35doe s HARMONY (back)
7 HARMONY (back) >> IDENT-IO (back)

(¥) okt
[yl +/sal HARMONY (back) IDENT-10 (back)
1.zl sa *1
& 2.yl se *

s § e Celos ST a3 HARMONY (back) a5 Vb &ossitoes 31) au 5 oV LG s

Slectias a4 5 IDENT-10 (6,135 Cusgious 51 (Jodwi 5925 LY ay § ol dinge b
AT e

i L SA L gy O bon g 131 oL 3 A sl U] Mt s Ol ghemn o 2T 115

:.\.::5;,5.3,1)'6&4,&&.&%&9}1“&;[5]4{54&&}@Jdﬂbl}u.a

1./sat/ +sa —p  [sassq] (Lig i Sh
2. et/ +s@  —»  [jesse] o Sh
3. lat/ + sa —>»  [?assa] (331 Jfl»
4. [bid/ +se —» [bissa] S wsy Sh

1l 13l S~ s olS 5K ) b
-son +s0n +s0n
R e |

- voice -voice




VYA /N6 Sl (00 o)leds cpastia Jlu S o 50 ele Rl

8) HARMONY (back), AGREE (feature)>> IDENT-10 (back)

(A) gkt
/ yet/ +/ sa/ HARMONY (back) | AGREE (Feature) | IDENT-1O (back)
1. jet. sa *1 *1
2. jet. see *1 *
3. jes. s@ *

HARMONY  (clacys sdos I asws cowty ) 4 5 e oo (A) 6 5 4545 8 olas
QJ}M}\&A&JMW}AJ{)&‘}J?TL.bﬂ6‘}&“6.&9}:(baCk)
iy Do Y 4y 8l ) 03 51 58K il b Oliplnil 55 AGREE  (feature)

oLl g 4 S Ol e @,_fwar,u J-ds4 s AGREE (feature) <o s guses 31 o

%Q}fa\}&qlDENT—lo (back) (s,1sby Cus g I Joss 55 LY 4‘1;3)‘;’&

.J}.fudn g_.)lé;:.:"

oy 815 o AT gy ) 14T (Sinles oty SIZ Sl e i gy o it L gy 7

Dedh podsd 5 szljgj sl 4 [:Jf—/+ 9 &-“““%_/"'] slrdasin bl !

Syz~ suz~ siz~ swiz

1. /dil/ + siz —» [ dilsiz]

2. lyzl +syz —> [?Pyz.syz]

3. /Gwz/ +swz —>» [Guwz.swz]

4. /suf + suz —p [su.suz]

5. Irifee/ + siz —»  [riJe. siz]

6. /arvat/ + swz

—» [?ar.vat. swz]

WL 2

“QJ}“éu‘.')

(nﬁagn

(lg_.)Tu’.f )

(4o y 2

(5 2ea/ O )

(Kager, 1999, p. 378) :HARMONY-IO (round) (A

g e ()L‘..il Q.sﬁ.sjf 3»V1..V?2 a\fQT ALV V2 ol slad s J?\—

V'2

:J‘JOJJ{

L g b ol 4y 51451y Sialen ool




w9 ke /Sl (S5 0L5 e Sl gls syl B/ AT

-cons a back a back
+ high — | Bround /| B round 0+ n

WS s lyzl + [siz] sl 5 5V [Ryzsyz] o ls Tl Al 4

9) ONSET, HARMONY (back), HARMONY (round)>> IDENT-IO (back),
IDENT-IO (round)

(1) gbt
lyz/ + ONSET : HARMONY i HARMONY IDENT_IO | IDENT-IO
Isiz/ :  (BACK) :  (round) (back) (round)
1. *1 . ! *
yz.8yz
yz.5yz : :
3. *! * *
?yz.suz
4, ‘ . *1
?yz.8iz

ONSET a5 ,Vb Cusgimes 1 (hades ot ) 4§ e 0 () 5L 5 56 S 0len
¥ 4 S L HARMONY (back) o s suses 1 o Jdoas ¥ asy £ 5 58 o0 a2ild8 LS
sl g 4 5 Olszeas (round) HARMONY s VU S giimen 1 o i
£ Olszeas IDENT_IO (round) 455l Cosgitoes 3l Jases 3525 LY a B .55 oo
255 o0 Sl g
s J e o 3 0l (63T S 5 0bs oI (Accusative) o it J gmie SIb- ¥
3 Oy Stantia bl s el 4ty 4S5 o FT L Gillao o7 5,8 oo (als 219 | gy
Y W, Ul e 2T bl S sl 45 S
(35 i 1Y/ [5,5 st 5 e 14
[35 & ¢ |/ wl [35 ¢y | Ul

1. /el +i (y Cawd)




WY /168 Sl (00 o5kt cpatia Jlu S o 50 ele Rl

2. [yozl +y

1B) =)
3. layfam/ +w (y
4./Gol/ +u My 53b

MMNLa‘ﬁAWJﬁMdbjbaﬂamﬁ‘dﬂ

1. /ayfam/ + wim+ w

1y o
2. layfam/+ wn + w Iy S
3. layfam/ + w Iy s
4. layfam/+ wmuwz+ w Iy Oless
5. layfam/ + wnwz + w ok
6. layfam/ + w Iy Olins

Gy s e Olis Ly /ayfam Him/ + il &ole S @b N gbU

N T T B PR

10) ONSET, HARMONY (back), HARMONY (round) >> IDENT-1O (back),
IDENT-IO (round)

(1+) 5kt
 ayfam /+/im/ | ONSET { HARMONY : HARMONY | IDENT- | IDENT-
+ /il [back] [round] 10 (back) 10

(round)

1. ?2ay.fa.mi.mi falad

2. **! **
ay.Ja.mwm.w

&3, *k
?2ay.Ja.muw.muw

4. **! ** **
?ay.Ja.mu.mu

0o Gl gy ey S 4§ YU (b5 3 Lacys sl a s, 4 5
o a¥ 5 sl au S .cules S Lass IDENT-IO (Dack) ca Cussdoes o 5as s omb
s3, JHARMONY (round) s HARMONY (back) a5 ,¥L glacyssdoe 5l Lo L

a5l 03 S Jass ONSET s,V Cysgutoms 514l oty ¥ 43 8 5 kg oo ol

AT o ladia aig 8




w9 ke /Sl (S5 0L5 e 5l gl syl B/ YY

33,5 (oo (Jols ) IV gy S5 Il s ol (Genitive) (oShe) 3LSH Sl A
[5,5 5 ntg] avaintin (Sl ol 4y STl o 5T ST 558 0003 5 Sl 0 4
G1s aomlin dYN & gy 31 cddl [5,5 ¢ cpniin] avainin glyls STadN (Sl gy 51 s,
L gy el [35 8 ¢pma] ST a3 5 U (ko gy 31 ki[5 57 ¢ ppms] anainia

1355 0 4 5 o e lun/
in ~ yn~ wn~un

1. /el/ +in Cawd
2. [3gz/ + yn o /
3. layfam/ + wn -~ /
4. IGol/ + un 354 /

V.a@@fujfsuq;,m/mzlﬂin/ ol 551 [8.2yN] Sole gl gl )
S e U,

11) ONSET, HARMONY (back), HARMONY (round) >>IDENT-IO (round),
IDENT-IO (back)

(1Y) gt

/30z [+ | ONSET HARMONY HARMONY | IDENT- | IDENT_IO

fin/ : (back) © (round) 10 (back)

(round)

1. 3@.zin *1

2. i *
3@.zyn
3.39z.in *1 . A *1

4, : *| *| *
Jg.zun
5.38.zun . *1 . *1 * *

o Sl Salen a8l w3 F (¥ ) laan 5 i o (V) b s S48 0len

C)bé}))“))‘u\)}?ﬁi&ﬁ)‘{kﬂ&‘jdj})fﬁjbﬁﬁuﬁ)ubfﬂjm
.>}.>‘9L:Y 4_.5‘_)? gL_,w‘ob‘)fL;la:JONSET M’JYLQJ}W}‘WV @‘;&}&@
Ol smean «wlylsy s 5 2wl as ) 5145 IDENT- 10 [round] (s,1sb s Cus gioes 1 ases

55 g Dol g 4y K




WY/ V60 s Olaol 00 o )led cpadia Jluw (1 a sl s as50b) felilas
: e o I PaRok

S 5 4 .0

S il s O s OT e 3ls (sl 5 (s Oly i s cpl 55 S 4 S Olea
ol e 3 ls 1T 0 S0l g 355 e sloml La3I eSS s e 53 (i ¢ e L s
Ostn 8 Sl aolidin G B3I 68 23 5 plawl gloosls pll 5 loi= ho 5 S0 ot
S 5 0L 5 erla3ls ladul b e rasiy ol 03 3 eds (65575, 8 Ol Led e
(Ul Olis Laesls 4SS S 0lan .5 8 51,5 )y 2350 o 4o 5 bl SLoui
1ol gy (5145715  Kialan 5 (A5l asls 05T dul bea) ONSET (WU a5, (slaus gutoms
L 5,8 els,8 aasin 115l 50 a8 5 i/ o dainia b 510l sen HARMONY
g by 5550 4 8 5 Sl ozt S Ll T I osws oS 3 )13 5905 4k, STy o 5T
(dan sdan) g Jsaie L sees (20X Iar)@,‘-.uw‘ua@;dafom..uf@
Sllas (sa ys@) b5 sy 5 (da gd@) )5 Jsnie (@ya) W,&J,_w L gy
0 gy 1) et  ponin o gy S o Sinlen 4y &S5 2 5T b ) ey et
atin ;B Sl an 5 Gehi/ ey i 51 e (IN) BLAI Il 5 ey 5 (512) Sl e
Laosls ko 3 a8 a5 S 0len o,ls Sialan 555 51 i ada, STy o 2T L5 S 25 8
3133 o g ey s gl gluasy )3 (S T 10 Sae) DEP-10 Cysguoee (Al oy
7> P B pan U151 6, S gl (51 O Sl Sy sl 45 3 Sy
1y aSTy &SG Les 51 JSKite b gur)) MAXMS s gidoes T ;,:f@(,t,,;i Gl A8
AT o lada 0inS WOT 31 s 5558 0 4 8 Jaiys oV as, Cusgdoes (S5 ol
lae dslg U ol G550 6lyls dul sl g ,u d19) IDENT-IO (g,lsle g (slalys g
4y S LoT 5l s 5 des ol a3 s by s sdome (sduady o (AL ilealsds,s
st S 35 0 G 5an oy i =35 ol 3 A imas S S a1
A S e nles )l S5 Ken dl 3 o LS 5 e 0 8 050 ¢ Sl
4b yen 55 el 135 5 1 oYL a3, ) 5 AGREE (feature) Cudgdons ST S Ol 5 oo
RISy Gl (S5 s ol sbadnl B s 4,8 a gl s sious U1 5 0
sl Olis

ONSET, HARMONY (back), HARMONY (round), MAXMS, AGREE (feature) >>
DEP-10, IDENT-IO (back), IDENT-IO (round)

HARMONY &y gdoms 55 orl5=53ls slad 3 )3 o)l sad & 8 015 oo b y0ns5)

Sl )"J}}ﬁ &Yl_; 4_'.;) )‘ HARMONY C_‘J"})A;u u\_..’bGJ BE H L_J IDENT-IO 9



w9 ke /Sl (S5 0L5 e Sl gl syl B/ Y

s 02 ST OT 51 ades g Sl Sl 5 5wl 455 SHIDENT-10 Cus g 457 Il 5

SV Sy g oy Sy 0,8 e S8 55K 3 0L 53 48 (5 S5 Lt

5 (555 03 Kan iy O gdeor 5T L dsl & gy Ol s5ven o 5)) AGREE  (feature)

(AL acsls (6 eds 315093 4 s L L5 31309 ) IDENT-10 (feature) 4, ol Cusgdoe
]

«(Razinezhad, 2012) s\5_. , (Sohrabi, 2013) o g (slacsl ¢ 2ags ol (slaasl

3 63 s> «((Mahmoodi Kojabad, 2012) sLl=S™ (¢s s> «(Razinezhad, 2019) 55 .5,

I, (Razavian, 2007) oL »s, s (Mahmoodi & Modarresi Ghavami, 2010) sl 8 cw ;e
ol sl @14y Sialen ol 3w 6,37 (S5 0b5 o tags opl elol o tiS o A

!
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