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Abstract

In this study, 7 kinds of Persian analogical sound changes have been detected and classified in 12
analogical patterns in a set of 80 simple verbs. Those changes then have been analyzed based on two
different but related optimality theoretic approaches including constraints reranking and input
restructuring. It is shown that the analogical changes have basically occurred in the past stems and in a
proportional inter-paradigmatic or intra-paradigmatic leveling pattern which is based on present stems.
The phonetic similarity between the present stems, is the prerequisite of the analogy and achieving
similarity in the past stems. Both kinds of the analogical sound changes are explainable through IDENT -
INPUTOUTPUT constraints being dominated by parochial IDENT-OUTPUTOUTPUT ones in the
former approach, and relying on Lexical Optimization concept in the latter.
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Introduction

Analogical change is a cognitive process through which the phonetic/morphological structures of linguistic
forms changes in a way that they resemble the pre-existing form to which they are related morphologically,
syntactically or semantically (Arlotto, 1972: 130; Trask, 2015: 99). So, analogy has always a base and
follows a goal. Its base is mainly a form of the same language with a high frequency of use ("*¢, 1998),
while the form itself does not usually change analogically (Beekes, 2011: 82). The goal of analogy is to
create more uniform linguistic structures, in order for the language to achieve a simpler system and a one-to-
one relation between form and meaning. Analogical changes are generally irregular and scattered, but some
kinds of them are more systematic as they occur based on phonetic/phonological similarities between
linguistic forms and among a wider range of interrelated structures, as paradigms (Hock, 2003). Analogical
changes observed in Persian verbal stems have been driven based on the phonetic similarities among the
structures in paradigmatic relationships and are formed at the phonology-morphology level, so they are
considered systematic. Our goal in present study is to classify the analogical patterns of sound changes in
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Persian verbal stems alternation, to describe the mechanism of the patterns and to explain them in the
framework of constraint-based Optimality Theory (Prince & Smolensky, [1993]2004).

Materials and Methods

A collection of 80 Persian simple verbs which have taken part in analogical relationships according to
Monshizadeh (1998), were extracted from the lists appeared in Natel-Khanlari (1986: 399-405) and Sadeghi
(2001). The present and past tense structures of the verbs including their roots and affixes and also their
phonetic changes presented in Abolghasemi (1994) and Hasandust (2014) were investigated. Then, the
analogical changes were classified and described in the form of some patterns, considering their bases and
the kind of similarity relationship among the stems. Those analogical patterns were then analyzed using two
Optimality Theoretic approaches to analogy: constraint reranking and the use of IDENT-OUTPUTOUTPUT
constraints (McCarthy & Prince, 1995) and input restructuring based on concept Lexical Optimization
(Prince & Smolensky, 2004: 225-226).

Discussion of Results and Conclusions

7 types of the analogical sound changes were detected in the verbs under study. They have mainly occurred
in the past stems so that the phonetic similarities between the present stems have been the motivation for
analogical changes of the past stems sounds and caused them, too to be alike. These changes were divided
into two systematic patterns: four-part inter-paradigmatic analogy and "™2-P%9™ |eveling (Garrett, 2015).
The former functions as proportional equations (pattern 1) and extends the alternations which formerly
existed in other paradigms:

1)a : b
a X ey X=D

Parameters a and b in (1) are respectively, the present and past stems of the verb aludan ‘to pollute’, for
instance. a (= present stem: alaj) is the base of the analogy due to its similarity with a"(= present stem from
another paradigm: azmaj ‘to test’); both of them end in /aj/. Then, b’ (= azmud) is created in a way that it is
more similar to b (=past stem of the base: alud), resulting the alternative pattern a:b be extended to a ;5"

2) alaj : alud
azmaj : X —) X= azmud >>> fazmaj/ ~/azmad/ > /azmaj/~ /azmud/

Analogical leveling was the second analogical pattern observed in Persian verbal stems. It is a change in
the form of the same paradigm and its final result is the reduction or removal of the pre-existing alternations
among the members of paradigm (Campbell, 2013: 93). The change /i/ > /a/ in the past stem /gozaft/ ‘to
pass’ is the outcome of its analogical leveling to the present stem /gozar/:

3) gozaftanyresent /o wmmy  9OZAJTAN ot /2l >>>  [gozar/ > /gozift > /gozar/ ~/gozaft/

Being a cognitive phenomenon, analogy is usually the byproduct of reanalysis, where the language
speaker misinterprets the phonetic/morphological structure of the linguistic forms and assigns them a new
structural parsing different from their original and historical structures (Haspelmath, 1994: 54; Trask, 2015:
96-99). Reanalysis is observable when the reanalyzed components are used in creating new forms (Kiparsky,
2000). An instance of this is the emergence of the sequence /id/ as an independent suffix and its extension to
other forms.

The classified analogical patterns in the present research include 9 four-part and 3 leveling patterns all of
which were analyzed based on the two approaches of Optimality Theory; constraint re-ranking and input
restructuring. In the former, the dominance of parochial IDENT-OUTPUTOUTPUT conjunctive constraints
(Mayers, 2002; Kraska-Szelenk, 2007) over the IDENT- INPUTOUTPUT constraints which control the
faithfulness of the outputs to the inputs, is the main conflict responsible for the analogical occurrences.
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Reranking these constraints results in no analogy and explain free variation as well. Free variation refers to
the simultaneous existence of both analogical and non-analogical forms in the language. Furthermore, by
taking advantage of those constraints that guarantee preserving the phonetic variations (Kraska-Szelenk,
2007), the role of analogy in extending or reducing the alternations is captured. In the latter approach,
Lexical Optimization plays a role. For Language speakers there are one-to-one mappings between input
representations and their output counterparts as heard in the environment. After analogical creation, the
speakers do not access the evidences of such mappings in their linguistic experience, so their grammar inputs
change in order to match the outputs. The change is the addition of the new forms to their lexicon as the
most harmonious forms which remain there till a new change happen. Input restructuring is evidenced by
those Persian stems which had a different form in the past and are absent in present-day Persian or exist with
a different category from the verbs.
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> (a)f(i)fard ~ (a)f(i)f(u/o)rd *abi-\far-a > (a)f(i)far ~ (a)f(i)for O3 281 /035 )Lzl

(<)
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V) *ni-Vda-ta > nihad, *da-Vda-ta > dad, *Vza-ta > zad, *Vpa-ta > pad
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Table 7- Analogical change /r/ > /f/
T &S G b 5 b ()
> {dard*} dajt *\dar(dar)-a > dar bl
*vi-Vmar(mar)-ta > gumard > {goma/t} *vi-Vmar(mar)-a > gu(o)mar
*ham-vbar(bar)-ta > hambard > {an/mbaft} *ham-vbar(bar)-a > anbar els
*han-kar(gar)-ta > hangard > a(e)ngaft *han-kar(gar)-a > a(e)ngar .
*ni-vkar(gar)-ta > ni(e)gard/ ni((e)gaft *ni-vkar(gar)-a > ni(e)gar N
*vi-Vtar(dar)-ta > godard/god(z)aft *wi-\tar(dar)-a > god(z)ar e
*vi-Vtar(dr)-ta > {godird*}god(z)at *vi-\tar-ja > god(z)ar o
RNy

(<)
*kar-s-ta > kaft *kar-a > kar ety
*\k(r)-s-ta > ki(e)ft (keft) *\kar-a > kar

o "/S

1wl (Venneman, 1974) R | 5 fous ccots™y il glaeS w3 [I] T
1Y) fs/ > [V I, U, K, i—

los g w8 sl i :}L@v}/r/Qchéjzd\éfbAsbwl:S L) o b Sl

\¥) kar : kaft, ki(e)ft
dar, gomar, anbar, negar, gozar, gozar : X = X=daft, gomafi, anbafi, negaft, gozaft, gozajt

1l b ol b ST b (51 S 1 A el ST 3 (1 > A s oean

\¥) gozaftanyresen /a/ — JOZA[TAN o /a/ >>> [gozift/ > /gozaft/
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Table 8- Analogical change /z, s/ > Ix/
EVAR Ut g Jb <k (<)
*abi-\raz/d-ta > abrast~afra/t > afraft~afraxt *abi-Vraz-a > afraz

i B/ o
*\vaz-ta >{vast*} baxt *\va:z-a > baz o
*\raiz-ta >{rift*} rixt *\raiz-a > re:(i)z (e 3 dB) opu
*vi-Vsaid(sis)-ta > gosist/ gosast/ gosixt *vi-Vsaid(8){z}-a > gosil/gosal S ]y | S
*Vi-Vsard(srs)-ta > gosist/ gosast/ gosixt *Vi-Vsard(srd){z}-a > gosil /gosal
*\xfna-ta >{nad*} fi(e)naxt *\x[na-s-a > fi(e)nas el
(<)
*a-ymauk(x)-ta > amo: (u)xt *a-ymauk(tf)-a > amo:(u)z el
*Jsak(x)-ta > saxt *Vsak(tf)-a > saz ol
*\Jsauk(x)-ta > so:(u)xt *\sauk(tf)-a > s0:(u)z Y g
*\raik(x)-ta > re:(i)xt *raik(tf)-a > re:(i)z (05 S 5,le) 5w,
*pak-ta > paxt > pu(0)xt *\pak(tf)-a > paz =

335 855 Ak, SH/Ab(Rrast/ asedels &a8 S lew W Caloile BU o w5 IB) 55 5 50 I3 glaeSTew 53wty SLL 12/
WSl b o3 oS Culors oy Sl dafTaxt wld Sy g0 b cday bl cConlodaTs s g4 6ln 5,93 53 o2/ > [S)—[t] o 3
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\0) amuz, saz, riz : amuxt, saxt, re:(i)xt
afraz, baz, riz, gosiz, fenaz : X ) X- afraxt, baxt, gosixt, fenaxt
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Table 9- Analogical change /t, d/ > /id/

BT &S b Jlo &5 (1)

*\baud(8)-a > bo:(u)j *\Jbaud(d)-a > bo:(u)j o s

*\pa-ta > pad~ pajid/ paji(e)st *\pa-ja > paj -

*\xad(s)-ta > {xast*} > xajid *\xad(8)-a > xaj oLl
*\za-ta > zad ~zajid *\za-ja > zaj .

*\pars(f)-ta > {paft*} pafid *\pars(f)-a > paS Oyl

*\xand(s)-ta > {xast*} > xandid *xand -a > xand o

*\kas-ta > kast~ kahid *Kas-a > kah O

*\marz/d(mrs)-ta > muft ~ malid *\mard-a > mal ol

*\harz/d(hrs)-ta > hi(e)ft / helid *hard-a > {ha:I*} hi(e)l T

*\k(r)-s-ta > [kift*}kefid *\k(r)-s-a > ki(e)[ O i

*pari-Vs([)ta-ta > {paristad*}pari(a)stid *pari-\s(/)ta- > pari(a)st

*\xfnav-ta > funud (fo/unud/fenoft) ~ fen(av)id  *Vxfnav-a > fi(e)nav/o: o

BEIR

Oda

o428

Ol

QYRR

(<)

*a-Vb(B)ri: ta > afr-i:d > af(a)r-i:d (afarid) *a-\b(B)ri:-na > afarin O 3T

*/xri:-ta > xi(a)r-i:d > xarid *xriz-na > x(i)ri:n > xar o =

*\bri:-ta > bor-i:d > borid *\briz-na > bri:n > bor Ry

*Kk(t))aj-ta > tfe:d > tfid *k(tf)aj-nau(u) > tfe:(i)n S

*\di:-ta > d-i:d > did *vaj-na > ve:(i)n O
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Tableau 1: analogical formation [nemud]

alaj , alud IDENT_OO(GIUdanpreSD"\" nemudanresen; /j/) Alternation IDENT-IO
nemaj , nemad IDENT-O0(aludan,,s, nemudansg; /u/) (fa/~Iuf) (nemudans.y; /a/)
nemud *
nemad *1 *
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Tableau 2- Non-analogical formation [nemad] (free variation)

ala_j alud IDENT-10 IDENT-OO (aludanpreﬁt, nemudangesens; /aj/) ,yfle/rfztj?)n
nemaj , nemad | (nemudanes; /af) IDENT-OO0 (aludang,y, hemudany,g; /u/)
nemad * *
nemud *|

03505 Jub 350 53 lie (gl ol ) ge datdie 50 (Bl cailfa pl I slte los S osbizal [G] &l g 31 3 B) s sutos sty 50 > 2002) 0 )

lotzaslsilss [GT] b i 2550 cpsgin 53 ool pasets ST sy o ) 53 [@] 871555t s [FG] 25,0 5 [UT 815 g o [+G] 255

d http://dx.doi.org/10.22108/jrl.2022.133961.1662


https://dx.doi.org/10.22108/jrl.2022.133961.1662
http://en.wikipedia.org/wiki/Open_back_unrounded_vowel
http://en.wikipedia.org/wiki/Open_back_unrounded_vowel
http://en.wikipedia.org/wiki/Open_back_unrounded_vowel
http://en.wikipedia.org/wiki/Open_back_unrounded_vowel
http://en.wikipedia.org/wiki/Open_back_unrounded_vowel
http://en.wikipedia.org/wiki/Open_back_unrounded_vowel
http://en.wikipedia.org/wiki/Open_back_unrounded_vowel
http://en.wikipedia.org/wiki/Open_back_unrounded_vowel
http://en.wikipedia.org/wiki/Open_back_unrounded_vowel
http://en.wikipedia.org/wiki/Open_back_unrounded_vowel
http://en.wikipedia.org/wiki/Open_back_unrounded_vowel
http://en.wikipedia.org/wiki/Open_back_unrounded_vowel
http://en.wikipedia.org/wiki/Open_back_unrounded_vowel
http://en.wikipedia.org/wiki/Open_back_unrounded_vowel
http://en.wikipedia.org/wiki/Open_back_unrounded_vowel
http://en.wikipedia.org/wiki/Open_back_unrounded_vowel
http://en.wikipedia.org/wiki/Open_back_unrounded_vowel
http://en.wikipedia.org/wiki/Open_back_unrounded_vowel
http://en.wikipedia.org/wiki/Open_back_unrounded_vowel
http://en.wikipedia.org/wiki/Open_back_unrounded_vowel
http://en.wikipedia.org/wiki/Open_back_unrounded_vowel
http://en.wikipedia.org/wiki/Open_back_unrounded_vowel
http://en.wikipedia.org/wiki/Open_back_unrounded_vowel
http://en.wikipedia.org/wiki/Open_back_unrounded_vowel
http://en.wikipedia.org/wiki/Open_back_unrounded_vowel
http://en.wikipedia.org/wiki/Open_back_unrounded_vowel
http://en.wikipedia.org/wiki/Open_back_unrounded_vowel
http://en.wikipedia.org/wiki/Open_back_unrounded_vowel
http://en.wikipedia.org/wiki/Open_back_unrounded_vowel
http://en.wikipedia.org/wiki/Open_back_unrounded_vowel
http://en.wikipedia.org/wiki/Open_back_unrounded_vowel
http://en.wikipedia.org/wiki/Open_back_unrounded_vowel
http://en.wikipedia.org/wiki/Open_back_unrounded_vowel
http://en.wikipedia.org/wiki/Open_back_unrounded_vowel
http://en.wikipedia.org/wiki/Open_back_unrounded_vowel
http://en.wikipedia.org/wiki/Open_back_unrounded_vowel
http://en.wikipedia.org/wiki/Open_back_unrounded_vowel
http://en.wikipedia.org/wiki/Open_back_unrounded_vowel
http://en.wikipedia.org/wiki/Open_back_unrounded_vowel
http://en.wikipedia.org/wiki/Open_back_unrounded_vowel
http://en.wikipedia.org/wiki/Open_back_unrounded_vowel
http://en.wikipedia.org/wiki/Open_back_unrounded_vowel
http://en.wikipedia.org/wiki/Open_back_unrounded_vowel
http://en.wikipedia.org/wiki/Open_back_unrounded_vowel
http://en.wikipedia.org/wiki/Open_back_unrounded_vowel
http://en.wikipedia.org/wiki/Open_back_unrounded_vowel
http://en.wikipedia.org/wiki/Open_back_unrounded_vowel
http://en.wikipedia.org/wiki/Open_back_unrounded_vowel
http://en.wikipedia.org/wiki/Open_back_unrounded_vowel
http://en.wikipedia.org/wiki/Open_back_unrounded_vowel

VP Oltn) 5 sl (YO (o5 7 o)l cp 93 0 )let a3 s Sl cOlgionl ol ¢ B0l Slatas VAF

L5 emloslscamsas ¢63150 95 Oy goe Olan 115 /NEMAd] il 8 &) gup (s guoes Olasd 5 0 )5 Loid ¥ (G 5hU ilas
Cawles S 422 |y IDENT-10 (¢Vbas ) S g caST1y puis b wld STl

eolal 0 5 F Glacys g . Colass S 40 darl 4 g5 Jb- sleStw 4L & &S b fal > Ju(o)/ e,
s S

¥) IDENT-OO(sepordan gresent, affordan present; /ar/) |/\ IDENT-OO(sepordan s, affordan pae; /u(0)/) A Cossdoes b

) IDENT-10(affordan pa; /af) Asb/al 8T slyls Ll gs a 03,58l b ead8 St 3305 5 93150353

[affu(0)rd] (owld (& »8" J<b -1 S5kl
Tableau 3- Analogical formation [affu(o)rd]
IDENT-OO (separdan pyesent, affardan present; /ar/)

separ , sepu(o)rd Alternation IDENT-10
affar , affard IDENT-OO (sepurdan yag, affordan g /u(0)/) (la/~lu(0)/) | (affardan pg; /af)
affu(o)rd *
affard *1 *

L ffard/as s ffurdias Obe s13T S S U8 ol dingr YU &5 50 3 sibae Cusgdoms sl s & o (bl s flurd/as & 5
IDENT-10(affardan pa; /a/) >> .00(separdan present, affardan :s o oo olaisl cas o o SYL 4 IDENT-10 o5 gme (&5
present; /ar/) OO(sepurdan yqg, affurdan yag; /Uf), Alternation(/a/~/uf)
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Table 10- Constraints hierarchy in other analogical patterns

bar , bu(o)rd IDENT-OO(bOrdaNyresens, PUXtANpresens; /) Alternation IDENT-1O
v)| paz, paxt > pu(o)xt IDENT-O0(bordan s, PUXtanoas; /u/) " (fa/~Iu(o)/) (poxtan pa; /al)
IDENT-OO(geristan yresent, bajestanyesent; /j/#
gerj, gerist (9 prese t[,\ JestaNreens /1) Alternation IDENT-IO
A)| baj,bajd>bajist  IpenT-00(geristan g, bajistanys; /ist/#) ' (fil~listh) (bajestan pss; /d/)
IDENT-OO(manestan;esen:; danestanpesent; /N/#
man, manist (Ma peseﬂt\ ¢ present ) Alternation __ IDENT-10
4)| dan, dand >danist  lipeNT.00(Manestan,sy, danestany; /ist/#) '+ (INI=ist)) (danestan pag;; /d/)
.y ist, ist-ad N IDENT-OO (istadanyesent, firistadan gresent; /t/#) Alternation o~ IDENT-IO
firist , firis-t > firistad IDENT-00(istadany,s, firistadan g fad/#) (t/~lad/) (firistadan pag;; /t/)
) kar , kaft IDENT-OO(kaftanyresent aNbaftaNyesens /1/) Alternation IDENT-10
anbar , anbard > anbaft IDENT-OO(Kaftan e, anbaftansaeg /1) (i) (anbaftan g /r/)
\a)| amuz , amuxt IDENT-00 (amuxtanprese.r;; afraxtanpresen; /2/) Alternation IDENT-10
afraz , afrazt > afraxt IDENT-00 (amuxtan,g, afraxtan,: /x/) " (lzl~IX)) (afraxtan pag; /s/)
V6 bor_i- , bOI’_id - IDENT-OO(boridangos, Pajidanger /i, /) Alternation o> IDENT-1O
paj- , pa(j)d > pajid IDENT-OO(boridany,., pajidanse: /id/) (i, ji~hdl) (afraxtan pag; /d/)
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Tableau 4- Analogical leveling of present/past stems

sipar--sipu(o)rd IDENT-OO(Vowel F) IDENT-10(Vowel F) Alternation(/a/~/u(0)/)
) sipu(o)r--sipu(o)rd * *

sipar--sipu(o)rd *1

Jemar--femu(o)rd IDENT-OO(Vowel F) IDENT-IO(Vowel F) Alternation(/u(0)/~/a/)

) Jemar--femard * *

Jemar--femu(o)rd *1

gosal--gosist IDENT-OO(Vowel F) IDENT-IO(Vowel F) Alternation(/a/~/i/)
(V¥ gosal--gosast * *

gosal--gosist *1

I, IDENT-00 (Vb5 (gl gdos () 5wsl (glaan § M, a5 dited ool g0 e Slaala0s  F (g5hb Gollas

g glaan § 55 Alternation glacy s susus I Jass .ColgT 55 IDENT-I0 (glacy s goms 25 (glime 4 ol 5 Lo SLs |
lal~1u(0)! > fal-lal, fal~[il > ¢clectlss gr s Job OT 2808 5 b (Slas g0 Do ¢l 1 i o Sl (35 03508 5 (Slins
Corlodi aim (bS5 Ols sl T 3 &8 digls 55 6,05 slaa S VF 50 o S slaslsars » Ju(o)/~lal > fal--1al, fal--fal

35 gn e (B3 gukoen 45 e plal LT (6,8 S

(3157 (G957 695) 4] Jlb> s b wld (Sl b Sl spie -0 (Sokli
Tableau 5- No analogical leveling of present/past stems (free variation)

Jemar--femurd

IDENT-1O(Vowel F)

Alternation(/u(0)/~/a/)

IDENT-OO(Vowel F)

Jemar--femu(o)rd

*

Jemar--femard

*|

*

gosal--gosist

IDENT-IO(Vowel F)

Alternation(/a/~/i/)

IDENT-OO(Vowel F)

gosal--gosist

*

gosal--gosast

*|

*
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