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LS g s Gzl 93k o (5 (Harrington et al. 2008 and 2018)
s3ben 058 B3 g Glazls (ABLLSLLL ojb glarly SRl 3L L gty mjy 0T
«3lmglsil glssl ) (.t_agn,jur_a,; (Crowley & Bowern, 2010, p. 69)

it Wlis ol o 5y 50 ol5T S8 55 55 jge sladnl b

Ego9o Sl .0
1 kit S EH S 0bers B 8 g e ol Sl el (BL a3, ) e
el o La b 5 838 ST 13 /8 s s @ lls sladnT 8 6 5 e oSt
o iddS iS¢ IS rdlS  rdls ¢ iy ¢ T ¢ il 3 A ke W b ol ydeas
L aty 31 /1 Ol e 030 e (20 ol 8T ool 85801 2l prileS”
23 Glytan 48T ol s s g 2l 89l 0diS 8B o b a5 S5 350 5 US55

! sub-phonemic classes
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S S Lol 6l 215 OT 03 5 SLanceS Tl Gl 355 (bld ay ) 53 o8 558 o> LreSTn
45 03l3 5y o 3 Al oo st edys ST 51 S 3 6 sl gy 53 Slean ST
eslodd oo Sl Olazst L (4 i 1 Ol shes 1 eSS
(el R0 215 0T &S5 U 15685 Jama 4y 4 casly 2508 Sk ()b 0L 5o
Sl 534S g 0,0 S te ysaie 4508 lacSTiw das 53 55 ool 31 SO o
DLl 8/ ety ) 55 45 5 sl STl 53 6 Ll g8 n 0ll3 () 3550 (Sl b
SF S bOT )34 51535 plaaie o Slej)s 5 Sl 25555 93 AL
gy el 3y se (Lot 0550 eal b as dz g b des e 65,8 S Sose 4 Sler
LacS b 3o, 8 ol 534S Cmal Lo 5 ol 800,05 503 Lt ol 03 Julos 5 JYutzl
I 31 oy oo 11 15 S5 08 s b sl a7 4 /ST LS e S5
slodaalonil /8t 558 [ty 4 &S Canlaiils o ) gai M/ Jlears I8 516SS 31y g 4k
b/s/d} 059 aSL IS 5LecS ) i Las &5 48T Sl S 53 (gl gd (5 pl gl

Aas oo Ol S—>§J1J.¢J;)\}a:\.u=);

(SWid) (Pl aaled ) 0
PR U nn 5 U dales U1, L (Moeini Sam, 2014, p. 185) el tme
JS ¢ ls dny 4 s )6 51471 a3l 68 plcotle )3 /8] i) cpman 55 Wi s
GLA 505 (55 Ul5 oo 55 5 abbe wn )b 55 Ol o 5 81 830 Sl ois 055 T5 5 oilejl
e ez 51 (s Jomd 51 (olecd 5 it g a5 by OLS Slg dsle) (glos 18
S o w51 1y Ll JA] 4 4L OLL Jl- ¢Sl L /8 4 4l oLl 42508 ¢S a5 e Jab
Moelnl )(al_.ws.:’u45))_9-"@ﬁ\ﬁ(lé}ﬁ/é})l)g}aubs;’uéjy‘sl.kd..:ﬂ))‘u_gi
Asles ST, Ll 0T 4 (Rastorgujeva, 1990) 144 5, «ul, 5 (Sam, 2014, p. 184
355 2laolstin SLadl; 5l 25,8 55 45 056 &L ks e 5 5y o S50k
IR il slags 51 eSS al8l 51 iy S14S i3 cul s tas oo 55 /8 w18 ks cansils
s slagly () K/ L A Py f€) glag s 51 eSs palS] 51y U caeT o i U
Beekes, ) culos S oo s /8 415 0T cdis oo L 5 (S5 o 5 g3leudl 1o b6 S5
ESlw aS 5,5t ol B d b g &S5 5l sd e edalie ST 5 5 40 .(1995, p. 135
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s & Csls HUanl Wb (UTSY BLL ) o 350 (WS b &y 53 /17 555 b S0
RSy SR $

1S/ S5 5 gl 350 53 )b 5 Glp) GOLS 14 (6 ks Sl Ols
(Cslo o Lal Wlas oyl 53 LOT 31 (gl 0 5 Comad s 53 0 /8 4y Joos S /S 51 iy
3l gy |y pn S5 55 S 035 7 San |y (8 g e (Efimov, [1986]2011) 4 ,..é!
Slaaals 53 (1 SLadls s 31 65055 0L C(U;ié‘f 5 ED S 55 0
/Gl s Sl U (b s el i S LIS Jles 55 48T 28 5dis Slelis )l g 5
o3 (Oa Ty ASCn ISy il e iS5 ANTY OFF2) VG iy, b /g8 2238 oS
Sheam , oIr) bl S1ot a0l 3l glascin 0T Ha 51555 &8 (F 51V8 Oles) a8
o=l 03 /8t Sleaad 51,5 55,05 I *rd (< 1E *rdh-) o < (E) bs,lsus
laeSTlw Liny aS ol ) S o S5 g5 0T .cmlotaT*rSE (< *rd + 1) 51 b
Ale) Ly oo 4L SU/ L o /-10/ s dE 51,55\ o )b 0L 55 &S Slasds
0 4S (28 55 g0l (81 0) Camlosln) OT 51707 o8 45 03 5 /1A g1y (s S 5 (i)
N7 ess sasasts 558 S50l 5 (uT,s/gard/—gar + /st— /gast/ o, 50
e a8 Sl | oS 55l e ST Ll S8 55 ol ucslesls (g5, 0T s /Md/—
213 8t 31555 o 58 oad 03 17 0T 535 sl (o OT Il STk oS (10 L) (zim
Oldals = b &5y 5> (Heydari-Malayeri, 2005-2019) s ;S 6y cpuimen
iy /-harezs glwsl s JNYIZ7 5,4 0L5 55 crie/odds Jl ¢Slw o5 Coles o7
ol 8ges ) ske Ty /7 15 /A7 S5 51 e gy os s /DAN Ol gy 55 OT
oy 30 40 /SANAANY 5 /SANA/ & 5o Lao3ls 51 (ol 53 15 il 4 Oliwl 51 15T I
3/ 0le (s i dals L gyl sk 53 o80T 405 sad sutalie 015 o YL 5 (L
.ﬁ‘a:}{ /N

S Wlos S o Ll 355 (sla w53 55 (Bukmaier et al., 2014) o, Ko 5 ,LS 5
Jorin) a5 5 e 5 O S el i S 55 alea 51 OLS 51 6ok o
033 (G bl s Wkl B8 Jlad (g (B3 O 53 ol tsm st S
Lo 3 S U 8] (T dal s alsl 55 OT & 4as 45) Sl 1 sla0L) sla i S )
S o il /87 1y MG re SLL Sl seen
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I8! — 8]  GibilgT udoxi .Y .0

(el lialsT sus g S50 a5 > (Stevens et al., 2019) o, Les 5 i piul
doly 45 s ol e (Al n ol (sadib b oty sladd yio Ol sie 4 45) 1y ol (slad 1
S8 = B oy 558 F s g ity orls 5 i plesl &G g 5 Slai) &
i ol g 5 Wsa 53 4 /ST ot ol il (Y JS8) Wlesls 0l 5 ) 50
235 o0 2L B () Sose @ plesl w13 &K b 93 0T 51 (K o 558 00

239331 S 3 B (f)] 2béll g i (219 9 ) Uodo 90 D yge 4 /S Okl Y ICh
(Stevens et al. 2019, p. 4) 3 4 5y (PRSI Wal B 5105 58 dgdo

«Wahlen, 1989) cul jslos gl zdu Jowi & atsly 23w &S5l o o sm |
35 (S a3 gdoen bt &G Sa0 skl glalid 55 1y 0T ek sis &4 oo o5 oK
\%c.u.x_.:u_.,;a.u\_.:.ﬁou_pwlﬁydd,hﬂ&@,ﬂj\&b,.\;.M@QL:.; Iy S
s (Meyer et al., 2013; Sanker, 2015) aas o 55 - 0T dsle 5° 5 ¢ Colr “’C)J
slales a8 lonss 58 55 Cal ) 25 2lsT 55 S s pmeti i o S
Ohala, ) sslls Slezlsil 4 Llg oo lalas ol laosls opl b wl ook i i
.(2003, p. 673-677; Browman & Goldstein, 1991, p. 328-333;
I8l 57 Sl psen— iy oSS (Stevens et al., 2015) o, Kas 5 s sl
0T oS e (oo Ls1sT Ol o5 A0l )3 b iles 7 oy p OLS ok 53 L, /8/ (s 58—
Vgt I 5 2 181 UT sy 47 550 ol s 03,5037 457 (63,150 alor 1 L3l 42l 5 oo
&S s 51 i o510k oIS 48 L3130l (A 5 (lresls 35 e ST sl 5 A 5

) Sl gl SalasT 3,8 515 4S5 S5 51 S 4Kl bl (55 08l ol b s

L split

2 sub-phonemic category
% insertion

* deletion

% metathesis
pre-consonantal
retracted

6
7
8 word-medial
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4 oylgs g Ldamiw Slejan Glaesls 551, S5 3 ol ey o Olan 35 5 ol b
/3] 4 StEAM 8515 55 /S/ &SI psl oa 5 I 5 o ¢ a0 D5 3 ctboar S 6k S e
Sl G s e STl s A 5 18] Dlas SEAMY &515 53 45 s j5 05 s
W0, oLl 78/ L Ol e G Sl e 15 1S] a5 e 0 5L Lot gt ¢ S ST (slaesls
2 St i Lal elles ,STos Ll Glajys (o2 6l (g 2 1 (Sl (S84 305 4 OT
R PREE SR SN JEEUNC WPV g PG RSPy L 0 P S RS
Do dnlas 3550 (glo Job STl 55 /B 4 OB s S 585 531, /S itipn A ¢ 5o g0
o Lal ;805 olsojly 5 LacS Tl ek 4 cla s p 455 opl (Sladigd . has oo OLES 55 L
5 (18T 5 53 s S50l 5 53) oS8T 5 Ols @ gun 93 dasly Ol 55 oo § 3230 pl 320
S s 5 15 [8] s &8T5 53 0 i

Istr] is s 55 /81 18] Jois )y » 5> (Stevens etal., 2019) o) Ken 5 s gzl
jdzl_njj.ssj_{u)yj_al_gc(g;_wujuiﬂULE.»C}_.’?}ALIMOT):/SU&_&HS)
20T 8T 5 ol S mpaali g 53) oy 8 Clels 3555 (6, Ko (slaosls (Sl
B ol 53 LT el a5 (&l ol 55 /57 (sl 4 /87 <S55 45) o g 5 (o3l
2 OLUE Loy b oT titen 575/ oSl oo candllas cpl 3. Llosls Coms 4 18T
DLy 5 08 8 5l F Kby dal s dan . Conlodd g 5 oloetylgz b &K (slao)l
258l G g 4 8 Lails ol 01 85 18] (FaiS ey

= 4 (Stevens et al., 2019, . 27) o, 8en 5 i sl Lo s 51 hdw o
o5ls bl ol 53 odiisl s 45 dias o OLES algd .3 48 o o il bS (ol aaws O35
ol s p Sl 5 L OUT & gl (sla i 53 B el 5605 /8 4
33 55 5T o S o 55 S5l GLaas 5 5155 4 i 45 sazes &S5 3
S5 L =5 =lsl V_A(Harrington etal. 2018) Jolw ulslsT
Ll (e y

S IStr] s s 5578/ Jous 55653 55 (LaboV, 2010) 5L s g oy 3550 Cpead o
T s Cals s, 5l plesl g s sn (553015 (g8 SLAOLS 53 (S5l al sl S8 o (rst/
OT &l m 5 il o (288 5 [/ 1 oA 0 sRes (pin ] (Bb iz 55 1,/ a5 15 648 o
AR b 1 s (s G S8 S 05 (o s Sl S 5 )3 e p 5
sl 8 5t o das e 535 S5 S amile Do w s e ol

! pre-vocalic
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ITSt] 31181 islow 38 (219 g ¥ .0
s} 0248 sl (m) (sl 6T OT o Loy 550 6 50 30 53 ¢ s g o5 1
OT gl oS ol [8] ST o | 25 5 3 5 oo el O gimod &S (30 5 g il 3 1T
@11 &G 55 (gl o 5b o 18/ 518/ oslize glsT 55 w5y s J o ol o
Mu:_'xf\_fl_:wd@wQ)aéoT).g%@Ygol{jcfj‘/§/Mué.zfﬁ
Al el 00l i 53 5 s (5 ST 258 SLa0l an 35 prles pS
s /I 1_5@\4_5;-6,_:5\_16,_:1 SLa0l sbuen iien 5 50 gy ey Sy Sen
dalp s Gla WS L w545 s ol sl - (Lindqvist, 2007, p. 48-49)
Sl G 53 (olgslgdn a3l 5l 5105 0 9 0955 ke SO Sl g)lad 3 5 S g5
Hayes and White, 2015; Bukmaier et al., 2014; Lindqvist, 2007; .st)
) /QUSHAY 8315 40 522 05 31 LAV 2 8 55 0l 5 e e 505 (51, (Hamann, 2003; 2005
cazeonr) -STISA/ s & (YU ) /8187 a0 L /8UStA-/ 1 45 § ), (sutsiesSios [stbianct]
s 565 A 47 (gl o sladi s s (Trail & Cooper, 1999, p. 62) 5 5" o Ll (u
o35 0303 az U1/ 3| e /S) cdas o 41 )| (66 5 0L 31 (LiNdVist, 2007, p. 49-62)
31813 s M1 o 55 ¢ b sls SISl (Sla0L5 53 23 5 g0 /@) (5585 o3l b 5155 50 3
S e L2als 78/ o (WL /ST 0yl 93 /51 s 4SSl Ly ) |y /ST

Whitney, 1889, 61f; quoted from Hammam, 2005, p.) x5 o5 !
N8 s Sl Ao o OT 53 a8 slos S (g 33k 25 Sosg0 w1y (S5, 056 (107
s o Ol Gt SIE 51,780 G b

a. s—»s/ruk i _
Ll 0L (St 03 (58 s 5l el ph s s s S 056 ol

S5 domi § S
WBL}JWJauuj;_idu\.]aﬁ-)df‘)ﬂﬁc&ubTJ&JL@)UM\ﬁc\a—&i‘\]
J.S/S/)j-b)b(}\?b)gﬁfjézwu\ﬂt‘.5-<~bci§bb\).§ouﬁj;_i)-\_:‘j)>av\;i}f
)b.C_m‘aJ}_g/ét/@j))f&H})@‘})&#))ﬂéuJﬂgb:k:.s}‘)t.i\.w

)Jd@)d/r/@‘)Tﬁé\ﬂ&@‘45;&{‘\‘5?\}@‘5?;:43})‘&@J)}ALSLA;‘;LL“

! retroflex
2 progressive assimilation
¥ Kalasha
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35 0L 5 oS/ 5T 6l 5 0L oS 5 dVCVIN) el CVC (sl oS &L oKl
WSl ol 53 ST (55 m S58en Al b (b tien (533,85l 3 AL b
5 0L 53 0L 3 oB0T 13 g5 e 48,28 5 (558 0 5[] S0 0 g (o 5
S 0 18/ 558 5 T 4 a5 5 55 e S e 4 s ol 51 0L oS s
w8 Slw) SUjans g0 G 0T kS o 5 18/ Sl (5l 1y sl gy ol dr OT
G5 85l s5 DS sl U1y SatE )y Ss 08/ s § Sl b L oS g 55 Gl
S o s (glaas (g 8- ) 187 15 0T 55,8 o 0T 51 0L
n (ol a6 g s ) iaes 4 4t 78/ 15T 5 ol el o571 0T
SNCVI+st SCVEE b il b ey 5 4 oal 3 il e 53 87 6ol 5 45

s 0L 5 K 53 Ol g oo 1y 78/ 5ilsT ) ails 51 g IS

Mas]t 8 Vst

I§] 8ot 5 2wl 1 g 158 33VCVr+st —>CVEt fos ol g1 <o

5 Sl =3, 87 0T U ST o RO RS b s g 1 35 5m Sa o Olie )
Gl Qo Sl 55 /7 3 oy 107 S 5 s 55y 3550 sla b Kos b 0T Soslis
st 45 A (SW w5k) oedled Sl slobs sl i S 5l ¢ ls (gard-))
Shaws oml 53 (i) glame 5o (i) = QBreS) i ls asd8 ¢Slw 3 Glisean |, /S/
0L ol &8 aile) 355 oo o o315 0L L3 /-SU/ e aa S 51,85 1o /b7 et S
oS 5 5Kan OT LSk 0L 53 /57 b tizen s 5 (raft/goft sl < raf/ gof: .6
! Gl 31 o3l 53 TS/ stion 51 (SIS il 5 o ol (005 =QBTESSAN) S o Iy
nils ol Ol o O35S 31, uiS E sl 5 AL b
5SS 55 Suenys Tl ol S sy 00 (558 55 51 ol sad om0 50!
35\}M_;}A.;LS‘J_&.A_iQOb_?Ls_AL;;‘Ji‘LSLA[)LQ’M}j‘hﬂ;}\d)k.:).)bé)chﬁu

/SiStan/ Syl v 593 u:"i)? 55 5/SuStan/ & s 4 (s3blgs $>5 u:,.,_}f BENIE-2)

! approximant
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O 45T Ad 5 6,50 S Sl slaad ghe 1w b slaeSls ¢ ptmen 1355 0 I 4
S dQOISNE/ 4w 555315 ¢ Sl jon L5y K 53 0503 (5 555 o0 0bs AT H3 (gl 5
4 53 Sy 33 40 0355 /QUISNA(Y)/ 5 sl &) so L /QUIISNAG/ Slis o y6
Sl o L s s SULL Ol ssuen i 5 Ols 53 4S5 &S5 035581 L) ((gOrosne]
21503l emnr oSl Coulan IS (plesl sueb Lk ) ([g08NE] 42255 5 (/9OrS/
I Codim e 40 /5 003 Kol Ll g5 o ey 58 o0 (@OSNEY ¢ J 0L 51 oo i £
1S/ pbslsdin U gl Sl dtn U o8/ &S5 6hyls 551y 6,503 Jhaw slaojly sl
o SIS/ (PIE) suss SUsslsdin 0L 55 48) aiii gbasls s ol 51080 Ol 5 o0
sy o malosle L T 51 dhirstyy —ed&1 0L 5 5 el (g 5La il (St (Lins
e aS sty 015 e 1, (KOPSN/ gOrSh di L) 52875 (paretu/ parstu i« 5 )
ol s 55b 5 oy s

2. a) goza[rs]t — goza[§]t KNty

b) go[rs]nag — go[§]ne s

c) te[rs]nag — te[§]ne wls

d) pa[re —rs]tu — pa[§Jtu gz

e) ko[rs]n—~— go[§]an (5 b 5 2T 65LT) 28

wc@:)y@f;;sud}gL.A)uu;faw?ou\})&«f@l?b@\daif
S 0T 3leoml o 0930 (VSN Coslazisls ) gt N/ L/ Ol o 55 31 SS oIS/ )
31550 5 5,05 Sl i ASTT L o1sT 5 s sladnl b Ol Jobws 40 5= 515 Slalllas
(4027 4225 A s SLao 3l 3550 53 03313 e Loty JSC5 (s oS 5 K0
5 505 o8 s bl acadls arlsm5ls 1y et Ol s s LOT asle 5 42l o snl
33 ey i b5 4 sen (Kord-e ZafaranluKambuziya et al., 2015) ol Sea
Jiie s olgr 55 45 o)lal 5550 slaal 5 s oy dan b Wllis ol GlaaBl 5 Eou ¢ blis
) ol yad (Ules S o 1, /8 — [8) oy 558 Fs dalw wlialsT
s g slgiin odnT gl ha gt sl ata) pl 5d A iulejT 5 Saw ST

! American Heritage® Dictionary of the English Language, Fifth Edition. Copyright © 2016
by Houghton Mifflin Harcourt Publishing Company. Published by Houghton Mifflin Harcourt
Publishing Company. All rights reserved.

2 https://academiaprisca.org/indoeuropean/indo-european_etymology.htm



YVO [ Plaglloliails (gag0l; (sole dalilad

QLo o 58

e 5588 105 603 iy (sl 5 VYV s ¢ ol 5

Ol 5 Jmd 85319 ot lan L(VYAY) wle | a5 5 (655 dammd ¢ Lo ¢ pmma™e (031§ e
A=Y oo B8 byl L by93 . 3] (sl 2 g f o

=315 g OVFAE) 033 JSGT ugs b 5 cole laan ¢(s3LT b 41555 alle ol palS it e 58
XYASY N oo Foyles & 655 . b (slo b (oo yo 0L 5 42208 STaw 15

sdeB gy Jladl iy o 5 5 (VF4) (Bl 585 5 Ol (gt 5 goms caobli 5 o
AN oo N byl Y by b sl i s p i (Suge 3 500y 0 polas ) 0L

(5 el 53 (Glsim aske iaal ble) Sliwl (s ) 5 o3le (laodile 3Ly L(VFAY) 51 54, cplo (s
NAANWY oo A0 ) 6yLes 06,93 . 00 20L)

oo XY 55l il psle dol s 1 0T & S 5 5le 88 51,00 (0WWY) oome o3l oie
YA-D

References

Abolghasemi, M. (1994). Verbs in Persian Dari. Tehran: Ghoghnous [In Persian].

Beekes. R. S. P. (1995). Comparative Indo-European linguistics. Amesterdam/ Phildelphia: John
Benjamins Publishing Company.

Browman, C., & Goldstein, L. (1991). Gestural structures: distinctiveness, phonological
processes, and historical change. In I. Mattingly & M. Studdert-Kennedy (Eds.),
Modularity and the Motor Theory of Speech Perception (pp. 313— 338). Hillsdale:
Lawrence Erlbaum Associates.

Bukmaier, V., Harrington. J., & Kleber. F. (2014). An analysis of post-vocalic /s-f/
neutralization in Augsburg German: evidence for a gradient sound change. Frontiers
in Psychology, 5, 1-12.

Bybee, J. (2010). Theoretical dimensions of linguistic typology; markedness: iconicity,
economy, and frequency. In J. J. Song (Ed.), The Oxford handbook of linguistic
typology (pp. 131- 147). Oxford & New York: Oxford University Press.

Crowley, T., & Bowern. C., (2010). An introduction to historical linguistics (4™ ed.). Oxford
& New York: Oxford University Press.

Crystal, D. (2003). A dictionary of linguistics and phonetics. Oxford and Malden (MA):
Blackwell.

Darmesteter, J. (1971). Etude Iraninnes. Amesterdam: Phillo Press.

Efimov, V.A. (2011 [1986]) The Ormuri Language in Past and Present. (L.G. Baart Joan,
Trans.). Islamabad: Forum for Language Initiatives.

Garrett, A., & Johnson. K. (2011). Phonetic bias in sound change. In A. C. L. Yu (Ed.),
Origins of sound change: Approaches to phonologization (pp. 9-61). Oxford: Oxford
University Press.

Gholamhoseinzadeh, G., Jabr, M., Dorri. N., & Abbasi. Z. (2018). Verb construction in
Persian language. LIRE, 15 (59), 63-86. Retrieved from
<http://journals.modares.ac.ir/article-41-27830-fa.html>. [In Persian]



«e -» GLL L asdS oSl >y 555,50 0 Soden,n auls/ YVE

Greenberg, J. H. (1966). Language universals: with special reference to feature hierarchies.
The Hague: Mouton.

Hamann, S. (2003). The phonetics and phonology of retroflexes, Utrecht: LOT (Landelijke
Onderzoekschool Taalwetenschap).

Hamann, S. (2005). The diachronic emergence of retroflex segments in three languages, Link,
15 (1), 29-48.

Hamann, S. (2014). Phonological changes. In C. Bowern & B. Evans (Ed.), The Routledge
handbook of historical linguistics (pp. 249-263). New York & London: Routledge.

Harrington, J., Kleber, F., & Reubold, U. (2008). Compensation for coarticulation, /u/-
fronting, and sound change in Standard Southern British: an acoustic and perceptual
study. Journal of the Acoustical Society of America, 123, 2825-2835.

Harrington, J., Kleber, F., Reubold, U., Schiel, F. & Stevens, M. (2018). Linking cognitive
and social aspects of sound change using agent-based modeling. Topics in Cognitive
Science, 10, 707-728.

Hayes, B., & White, J. (2015). Saltation and the P-map. Phonology, 32(02), 267-302.

Henderson, M. (1978). Modern Persian verb morphology. Journal of American Oriental
Society, 98(4), 375-388.

Heydari-Malayeri, M. (2005-2019). An etymological dictionary of astronomy and
astrophysics, English-French-Persian. Retrieved from <http://dictionary.obspm.fr>

Hubschmann, H. (1895). Phonetic evolution of language from Indo-European to modern
Persian. (B. Moeini Sam, Trans.). Tehran: Amir-Kabir. [In Persian].

Hyman, L. M. (2001). The limits of phonetic determinism in phonology: *NC revisited. In B.
Hume & K. Johnson (Eds.), The Role of Speech Perception in Phonology (pp.141-
185). San Diego, CA: Academic.

Ito, J., & Mester, A. (2003). On the sources of opacity in OT: coda processes in German. In C.
Féry & R. van de Vijver (Eds.), The syllable in Optimality Theory (pp. 271-303).
Cambridge University Press.

Karampour, F., Bijankhan, M., & Cheraghi, Z. (2011). Phonological analysis of modern
Persian irregular verbs: an optimality approach. Language Researches, 2, 1(2) 51-82
[In Persian].

Kenstowicz, M., & Kisseberth, Ch. (1977). Topics in Phonological Theory. New York:
Academic Press.

Kiparsky, P. (1968). Linguistic universals and linguistic change. In E. Bach & R.T. Harms
(Eds.), Universals in linguistic theory (pp. 170-202). New York: Holt, Rinehart and
Winston.

Kiparsky, P. (1973). Abstractness, opacity and global rules. In O. Fujimura (Ed.), Three
dimensions of linguistic theory (pp. 57-86). Tokyo: Taikusha.

Kiparsky, P. (1995). The phonological basis of sound change. In J. A. Goldsmith (Ed.), The
handbook of phonology theory (pp. 640-670). Oxford: Blackwell.

Kord-e ZafaranluKambuziya, A., Tajabadi, F., Assi, M., & Aghagolzadeh, F. (2015).
Morpho-phonemic Analysis of Past Stem in Persian. Language Related Research, 6
(4), 201-228. [In Persian].

Labov, W. (1994), Principles of linguistic change (Vol. 1). Internal factors. Oxford:
Blackwell.

Labov, W. (2010). Principles of linguistic change: cognitive and cultural factors. Chichester,
UK: Wiley Blackwell.

Lass, R. (1997). Historical linguistics and language change. Cambridge: Cambridge
University Press.

Lindblom, B., Guion, S., Hura, S., Moon, S-J., & Willerman, R. (1995). Is sound change
adaptive? Rivista di Linguistica, 7, 5 -36.

Lindgvist, Ch., (2007). Schwedische Phonetik: fur Deutschsprachige. Hamburg: Helmut
Buske Verlag, Print. Retrieved from
<http://www.glottopedia.org/index.php/Swedish_Phonology>.



YVYY [ Clall ol8iils og5 0l sole dolilad

Lubowicz, A. (2002). Derived environment effects in optimality theory. Lingua, 112, 243-
280.

Maguire, W. (2007). What is a merger, and can it be reversed? The origin, status and
reversal of the '"NURSE-NORTH Merger' in Tyneside English. (PhD Dissertation).
Newcastle University, Newcastle, United Kingdom.

McCarthy, J. J. (2003). Comparative markedness. Theoretical Linguistics, 29, 1-51.

Meyer, J., Dentel, L. & Meunier, F. (2013). Speech recognition in natural background noise.
PLoS ONE, 8(11), 1-14.

Minkova, D. (1993). On leapfrogging in historical phonology. In J. V. Marle (Ed.), Historical
linguistics 1991: papers from the 10th international conference on historical
linguistics, Amsterdam, 12-16 August 1991 (pp. 211-228). Amsterdam: John
Benjamins.

Moeini Sam, B. (2014). The survivors of the old Aorist stems in the new Persian. Science-
Research /ISC. 5 (901), 177-198. [In Persian]

Monshizadeh, M. (1998). Past tense morphemes and its variants. Journal of Human Sciences
Research. 23, 5-28 [In Persian].

Myers, S. (2002). Gaps in factorial typology: the case of voicing in consonant clusters.
Retrieved from <http://roa.rutgers.edu/files/509-0302/509-0302-MYERS-0-0.PDF>.

Ohala, J. J. (1993). Sound change as nature's speech perception experiment. Speech
Communication, 13, 155-161.

Ohala, J. J. (2003). Phonetics and historical phonology. In B. Joseph & R. Janda (Eds.), The
handbook of historical linguistics (pp. 669-686). Oxford: Blackwell Publishing.

Ohala, J. J. (2012). The listener as a source of sound change: an update. In M. J Solé & D.
Recasens (Eds.), The initiation of sound change: perception, production, and social
factors (pp. 21-36). Amsterdam: John Benjamins.

Ohala, J. J. (1989), Sound change is drawn from a pool of synchronic variation, In L. E.
Breivik & E. H. Jahr (Eds.), Language Change: Contributions to the Study of its
Causes (pp. 173-198). Berlin: Mouton de Gruyter.

Rastorgujeva, V. S. (1990). Sravnitelno-istoricheskaia grammatika zapadno-iranskikh
iazykov (fonologiia). Moscow: Nauka.

Sanker, Ch. (2015). Patterns of misperception of Arabic consonants. In A. J. H. Sande, S.
Lamoureux, K. Baclawski, & A. Zerbe (Eds.), Proceedings of the Forty-First Annual
Meeting of the Berkeley Linguistics Society (pp. 447—471). Berkeley: Berkeley
Linguistics Society.

Stevens, M., Bukmaier, V., & Harrington, J. (2015). Pre-consonantal /s/ retraction.
Proceedings of the 18th International Congress of Phonetic Sciences. Presented at 10-
14 August 2015, University of Glasgow.

Stevens, M., Harrington, J., & Schiel, F. (2019). Associating the origin and spread of sound
change using agent-based modelling applied to /s/-retraction in English. Glossa: a
Journal of General Linguistics 4(1),1-30.

Trask, L. R. (1996). A Dictionary of phonetics and Phonology. London & New York:
Routledge.

Trail, R. L., & Cooper, G. R. (1999). Kalasha dictionary — with English and Urdu. Islamabad:
National Institute of Pakistan Studies and Summer Institute of Linguistics.

Wahlen, D. (1989). Vowel and consonant judgments are not independent when cued by the
same information. Perception and Psychophysics, 46(3), 284-292.

Wang, S-Y. W. (1968). Vowels features, paired variables, and the English vowel shift.
Linguistic Society of America, 44 (4), 695-708. Retrieved from <www.Jstor.org>

Yakubovich, I. S. (1997). The distribution of -st- and -sz- in Classical Persian. In F. A.
Zalizniak (Ed.), Studia Linguarum (Vol. 1, pp. 21-36). Moscow: RGGU.



Scientific Journal of Language Research, Vol. 12, No. 36, Autumn 2020, http://jlr.alzahra.ac.ir | YY A

Research article: Telescoping in Phonemic Change
of the Past Stems Ended by “-§t”

Fereshteh Momeni'

Received: 17/06/2019
Accepted:14/12/2019

Abstract
In many lIranian languages including Persian, the past tense stem of some verbs
terminates with —st, while their present stem ends with a /r/ which in fact exists in
the root; but this /r/ does not appear in the past stem. These verbs are /wenbasten/,
Jengasten/, /pendasten/, /dasten/, /kasten/, /gozaSteen/, /gasteen/, /gozceStcen/,
/gomasteen/, /negasteen/ and their combinations. Concerning the basic morpheme of
T | for the past tense of verbs represented in different allomorphs (t, d, st, st, xt, ft,
ad, ud and id), this research aims to detect the process of formation the -§t form of
this morpheme in the mentioned verbs. The question is what phonemic processes
have led to the deletion of a consonant (r) from the root (which is athwart the
definition of "root”) and appearance of /§/ in the past stem. The main motivation for
this investigation was the lack of convincing reason, explanation or even analysis for
the issue. This research based on phonetic factors for sound change containing the
elements of motor planning, aerodynamic constraints, gestural mechanics, and
especially interactive-phonetic (IP) on one hand, and historical studies on the other
hand, has applied both diachronic and synchronic evidences for analysis and
explanation of the sound change, and ultimately morpheme formation in the
discussed subject.
The absence of a consonant in the stem of a verb, in Persian is a token for being
stem constructor, but the presence of a consonant in the root and its absence in only
one of the stems indicates that there must be a reason for disappearing the consonant
of the root; particularly in past stems due to their construction. In the base of all past
stems, “t” or “d” (depending on their voicing the environment) is seen, whilst the
presence of /§/ (the only phoneme without any vestige neither in the root nor in the
base form of stems, unlike other phonemes than “t/d” in the stems) in /3t/ has been
regarded as the sole “exceptional” past stem morpheme by the scholars, due to the
lack of any reason for it.
The assumption of this study was that the initial allomorph of past stem constructor
should have been /st/ which had make the ending consonant cluster /rst/, and then
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through the telescoping process of the /r/ (unvoiced [c/1]) with [s] has triggered to
emerge /§/. The question here is about the fount of /s/ in the stem. Some
investigations have pointed out that in the aorist paradigm of the OId Iranian
languages including Old Persian, /s/ had been the aorist stem constructor; therefore
some stems were ended with /“rst/. According to researchers, this /s/ is still seen in
some verbs, despite vanishing of aorist inflection, and in some cases, it has been
changed into /3/.

This statement improves our presupposition about the initial allomorph of past stem
constructor /st/ instead of /§t/ to make ending consonant cluster /rst/ in the past stem.
Moreover, one of the most frequent past tense morpheme of many stems in lIranian
languages is /-st/, and based on diachronic (e.g. in Indo-European and Indo-Iranian
Languages) and synchronic (German dialects and Scandinavian Languages) studies
there is a universal sound change of s—s$ in an especial context. Hereupon, it seems
reasonable to emerge such phoneme in the discussed stems if the condition is
fulfilled. One of the triggering conditions has been reported in ruki rule (s — § /1, u,
k, i -). Concerning the adjacency of /r/ (the last consonant of the root) and /s/ of the
morpheme /st/, the condition is acquired, but the data in Iranian Persian language
show that a /t/ or /n/ is needed for the change to occur.

The process of this phonemic change seems to be a phasic telescoping process via
saltation (conversion of sound A to C, leaping over a phonetically intermediate
sound B) as follows. In order to articulate /r/ at the end of the root and the /s/ of the
past tense morpheme, respectively the tip and the blade of the tongue touches the
back and the front of the alveolar ridge. In this companion, /s/ gets regressive
assimilation with /r/ and becomes retroflex ([s]: intermediate of saltation) by pulling
back the tip of the tongue into the hard palate, but the alveolar /t/ in /st/ (which is
articulated by blade of the tongue in Persian language) removes immediately the
retroflex feature by pulling up the tip of the tongue toward the blade to form /§/.
Thus based on telescoping process, contrary to the opinion of most scholars, the /r/
of the root has not been omitted but has been merged into /s/ to emerge the sole
phoneme /§/: CVr+st —CV5st.

The results not only explain the sound change in the above mentioned verbs, but
also in some other words in Persian (e.g. /gosne/ hungry, /tesne/ thirsty and etc.);
and in dialects of Iranian languages (e.g. /Sustan/ in Mahabadi Kurdish and /siStan/
in Davani dialect for /Sostan/ to wash in Persian). As previously mentioned, in all of
the samples of this change a /t/ or /n/ must be after /rs/ (Vrsn/t). Moreover, the
appearance of this phenomenon in simple words (free morphemic structure) like
gosne (hungry), tesne (thirsty), Pastu (Pashto), pasne (heel) and so forth, indicates
that this change cannot be a morphophonemic change. Therefore, this view does not
consent to most of the studies in this case which remark it as a morphophonemic
change; athwart, it accords with all studies and findings in IP model on phonemic
change of /s/ to /§/.
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