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liquidity, and the free-market exchange rate on the declining trend of gross fixed capital
formation (GFCF) in Iran, assuming that investment responses to positive and negative
macroeconomic shocks are nonlinear. To evaluate this hypothesis and account for the
nonlinear nature of economic responses to expansionary and contractionary shocks, we
employ the Nonlinear Autoregressive Distributed Lag (NARDL) model to analyze the
disaggregated impacts of positive and negative shocks in economic growth, real liquidity,
and the exchange rate on investment. The estimation results reveal the existence of
statistically significant structural asymmetries in Iran’s economy. In the long run, positive
shocks to real GDP growth are identified as the main drivers of investment, whereas
negative liquidity shocks and exchange rate depreciation exert significant adverse effects
on capital formation. Conversely, positive liquidity shocks and exchange rate appreciation
have no statistically significant impact on investment. The results from asymmetric
impulse response functions confirm these findings in both the short-run and long-run
horizons, highlighting the substantial contribution of negative liquidity shocks and positive
exchange rate shocks to the decline in investment. Furthermore, the direct effects of
economic sanctions and the real interest rate on investment are found to be statistically
insignificant, suggesting that their impacts are likely transmitted indirectly through the
exchange rate channel. Based on the findings, adopting macroeconomic stabilization
policies, with an emphasis on mitigating downside risks in monetary and foreign exchange
markets, is identified as a crucial prerequisite for the sustainable recovery of investment in
Iran.
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1. Cumulative Dynamic Multipliers




%)

ol | eI g0 lo jw ST 3 (golaid] Wiy 9 S oy F 0 lilgi T oy il fd

N R i

) Il g 51 (BDP) sl (s a5 et slacSpd o smsie b iSly sbafoges | ol ol
U (ou )l O)yguody g ol )Lcl Soir | g dloldMy LOG_RGFCF ol oS (slasgSay si5)ls ()l ale o (g bolixe

a3 b pillas 5 6yl ke o S0 0 Lol jusie he il Lo yiiSTy cpl (Y Hlged) Wb o dold] Juad Yo 53l
4 Odedily ) bl wigd o coge |y ()8 o ialS Ll )5 4> )F GDP aie (slacS'ai ¢ Jilie )0 .l Kodimdlids

Jleisl 5 LaolSsy &l alibloce b8, 5 36 1y o] g e 45 (elodyy 40058 b Bl o oline 51 5 53,5 oojly Jolss edaws

LAY Sl ) cansly 36575 9o

Cumulative Dynamic Multiplier: LOG_RGDP on LOG_RGFCF

Shock Evolution

6 8 10 12 14 16 18 20

Horizon

Pos. Response Neg. Response
Asymmetry [ ] Asymmetry 95% Cl

e (15 (AU gl (e g Cole (LS9 4 (s (315 (AlBU Cob o puw JSuils STy .Y l3g00

s et g

Jge) B o ST Ake s dxg5 LB g ol (iRl 4 e (SUdl) ite S &5 > )3 )l IS wlep

65k pus WIg5 o eyl pllss L5 L Wam et slaylil & s s a4y gy bl o5 3o L aeis ol (Y

oy syl 5 a8 w5 |y Jlo el lacurgions oy sy (St alS oS Jlo 3 S S5, e



VP ¥ o les o) 090 cdlaid/ glaiid y s lefliro \YY

Slgen liel glacodgize Caenl 5 il Casls e gl @l b o)l Jld) cpl Sy e Jlos ) )l
(VAN g 9 FlStl) 3,15
Cumulative Dynamic Multiplier: LOG_RM2 on LOG_RGFCF
Shock Evolution

3.5
3.0
2.5
2.0
1.5
1.0
0.5

0.0

2 4 6 8 10 12 14 16 18 20

Horizon

——— Pos. Response Neg. Response
Asymmetry [ ] Asymmetry 95% Cl

(s (K al e g Cude (LS a1 (s J3 15 (AIBU Coll dslopw JSUES (iSTy . Y 15905
TP IS

Jby 33 chnias Sl 53 s e ol |y oolEpude ) el (5580 55 (LOG_EX) 31 55 glacSyds I Jebos

355 b (e S5) by il CosB ols oS ale i (§)bline 5 Il c e JI 5059 (LOG_EX e S5)
Slausa Sl b 65 el o Sl o 3o el ol (¥ l5503) 3505 (s bslime 31 soleT b5 31 cuze Dl
mo g Sl )y 300 by Co sl OHseo 53 bl S e ﬁJgWT Oy |y (I8 o ¢ Slabll Lils 5 (Glasle



'Y

ol | eI g0 lo jw ST 3 (golaid] Wiy 9 S oy F 0 lilgi T oy il fd

1.2

0.8

0.4

0.0

Cumulative Dynamic Multiplier: LOG_EX on LOG_RGFCF

Shock Evolution

4 6 8 10 12 14 16 18 20

Horizon

Pos. Response Neg. Response
Asymmetry [ ] Asymmetry 95% Cl

31 34 551 5 cote 9 e GBS gad 4 i (515 QRIS Sl dple oo SIS STy £ fagad

&a)};‘slﬁfélﬁ:@ﬂ

3 Cato 5l o) it ol GiS 35 & S (5l le o o 233 o 5 oly ol (RLIR) (i 390 25 3,90 5
Slasdl )3 dgw g5 JUI 2,8, cans 3l dlailis olgi o 1y ()5l o ol (O Hhged) dad ed ol (g)blime iiSTy (ke
Gl opond BB o mlie p cowyps byl dale o (gygiwd Clilicl javass dawlga o5 gyl fcwily oyl

(Y30 Ml panel g e )

1. Reinhart & Sbrancia



Ve oF o los o) 090 colaid/ ol s s cole/lio \YVF

Cumulative Dynamic Multiplier: RLIR on LOG_RGFCF

Shock Evolution

2.0
1.5
1.0

0.5

0.0

-0.5

-1.0

-1.5
2 4 6 8 10 12 14 16 18 20

Haorizon

Pos. Response Neg. Response

——— Asymmetry ... Asymmetry 95% CI
(S g0 3 e 9 o Sy i 1515 VIS o s LSS 28Ty -l

Chgi sl : g

35 E5 e oS5 5 (St ke oSy 51 o8 el ) (S 03l uly gy deglie (S b
“obe b dog cpl iy (il38l Il g Jblixe jsbdy Gaenil U cseyle 381 0 1) 6yl 38 ale o ypunne Ailg¥ o 45 A
5 29ds g oyl Slaml 3 025 01el S laSadh & Cund ()5 wlop JESTy 3 o lBpse o Cul o S
» e b ise ol slaadl o))y (M gl y3 (las pas 5 emecls clad,Sug, Sl pgj) i o)bes S
5 (Sl L dgalge )3 baolSy w8 (o lo 8 gl s funl Liwslyen 35 VGLEST (5551 5 5yl ale por (6 o lciS 5L
g SOM) Bgbiee wiliie blinl ey (Ml spibeuSy 5 his gladuie S 4 (e slaSyd

(Y'\\ co')ls.o.b

Lolgainn g 5 5 40

)ISJJ Ly cedde slal ool sl olasdl jo o )l@ipas D59 IS .\.ul; O ot cpl sladidl i Sldllas b duslis )

9 o8 S b gumod ()8 lopw g 5l 25 Cute Sed oAb g hle Bl due Buiod (pl o (Jlie gl il e

1. Investment Irreversibility and Option Value
2. Blanco



V0 Sl | st/ 50 o g Sy gl sy g s ki g i il pi1 oy liioli ki

O])KA@ 9 L,’.;thu U.mJ‘ dS‘_JB 3D (pred .J.;.fuo uwa I) (8 Y dlmufm &S Sl C)% d)lifé\ib)w gi;”)z:
2 S JUIS &S amd o i jastie jbay Giagh cpl Wb Gl ) e Jo slecSes op)lanl 31 (VYY)
Jdd a4 cute claSad Lol )yl (668 w50 Sl die S e bx (S o Jes ad)b S Moo 6yl Glo e S o0

by syt ghate ol lul slal > (oIS le s ) 45T 1)l oy IV by, psboas Shagl ol slaazily
0392 Cto SSpb 3b 5l 5k g s ite S pb 4 (oI alopm STy & (ST WS o (o plite
gD 4y G (5 S B €dte SBS5d Say | (St &l ol gy (il 4B 0 et el
gy ol ly owlol 5Lt (M slasBl ©ls late cpl 5l )b (gyliS ko Cogll Can D «iuie S o
sl 1) )zl 2)90 oL Sl lacslop) gh (blus] laculas 5 3980 Cguime 598 3 (IS wlepw
sy

slasel > Sllog .l s BB o0 50 v g 5l dlail SO 5l 6yt 5D odel s ol & cul S5 & p5Y
3 g 28l 55l £ 5 oobaisl 45y 5 ordosalia (SlaSsd I ()b Lite S50 (e MS Slipign mite So Slyisdr 85
Jlo 51 e ey y268 LAis ¢ Cpiomed A8 camds ) 05 e Wgo sla yion ;3 (o)l alo o csaida (g5low Dbl 3k
IS8y Sl (Ut (gl anl 0315 2331 1 b )5 pas sl s Yiain! g )lidlos s oKy slomy) Ly AYAY
ol Gl s d STl 0 iy il s e 2 51 g 0099 53 5] € e Sod g (Sl (e Spd
9 e slaoyed slp NARDL Jus ‘u"] Oladllas )d 39 o0 dlpiuiiy ol Limg oyl doss jl 2, (gylidle cusls
25 4t (5 IS ele pus 06l )3y 1 ol (gl ol solote SIS 35 541, Wl &gy 026 3l ey

Dgas g0 Moguion ) (siwlow duogi (M (gl o (yylaiel @l 5l Judow g NARDL Jow ol (low 5

ool 5,50 gacuoluw gl (M dlaidl bl & udsucaglyl )

a0y ool i (o U3 G950 iand) 5)) 9 st slacS'ad g (S ke (slacSgd 4 dmd o LS iy
b yem (W sl o e g Sllog (ialS Cuow 4y ( Kol Gan o 30,5 Guyb

AL Lt Colad g (Jgr Cuolw (sl g5k Mol LY

3,y 5l Wb Jg Cnbi ol atsls Bly o )iSaloyw p oybline il Soud cute S oS byl
omred LS 38 ped Wae gla oy 4 mle Colia cas (g)lasl o (b pllas oMol 5 5 a8 )5 alold Ladinye Dolul
ol ol Jlo el lutdy sa)Sgile dbul ((Suad it Sed 5 SLSE slaosldl J spSsle ol
Cal (908

Ollug yiblS 5 cudlad dsdye Coplo p dine (65 Canluw 501 Y

2 O3 5 5 SSE GRIF) 5 £t SacSyd bline 5 (e Fl i o inghy Sl 4 4y b

ol 3 0y8 Sygo o 3 b o luebll (ials g 5l ik s Cuns Bua b b (g5 Caslas (985 ¢ )l35 Lo pus



VP ¥ o les o) 090 cdlaid/ glaiid y s lefliro \Y7

i)l Silas g mlio p Sl § Bid w2 LSy (e pllad Sl Gl L 5o el Ol 385 5l )l
Gl yguiS
aubdS Sl yd g (Su)l dwled cwl Slplo | ol )l cuiS5lh o9l JolS sl e cpl )0 pe Sl 1SS
iaS ey e dlan ) S 23latdl Lawsy 453 4y Solo )l JelS cuiS3l 5l Glymol wisS ym aS” wleols Lt
GhpuS )l b B e silse sbaylil jop i)l Al dgneS 4 i (2l loog) S by Ao Vel
el 08 (Lo Jor 08 hndl Caled 3 5 55l 36
9o dpog ) Olalidl degeoe (il ()l Cunlew So 385 <l
dgote dopd Vel S ) lplo I Jols )l ciSil oS slagas il b plie Clhgae Jlal @
235 Cagl (65 o pde 3 ()98 CuaSle g CBlid U 29 94 (5598 9 JolS gk 1L S
Sob abls @wisiS bl @by b cul Gbge 6350 bz SleMbl ¢ o)l claalole ) dwl o
Oyl B S lles 5 (s3llely 1y (551 9 Y 3B L oj)le (1558 £5050) 55y SleMbl e wlols il
D9d ol il Gl p Sy g pel>
Oygod Bl )l CuliSil oje 53 ISl (Slaog SIS Clasenad 45 i old (295Ewl 9 cudlad il o
235 Cyg Glogewal (pl Glad JUS 55 (255l Jldle 5 0dd piiie (sages
syl 5l e e Gyl asye cupre Hlnle p Gld 3w I iyl Sy by laylpl drwg @
S 0,5 sy bt (Vb Sy Jhidsy sl ST sloald,)B g ()l dittio slayljly s eSS
2,8 dalgs oS LIS le p slatel g (6 dmoin Cosl 4355
Sope cnl ) el lgiel (ol cudlid 5 (Sl bluall pole Copto b 2 b S50 (6] Canliw ggoome
~agloys 1 Colex (gl L3l (gt 4 g 00b B (o Blliaabll o gy s 155115k sl sl g e oS ol
9 o5 ge (5 IS
SN Hlo s S yme Jole wliods (o3laidl i) cogds ¥
onl il ()i la s b g Cute (6581 wrasily 5 GaasliS 3 &S 39 Llele Lo (olatdl A5 o Sy
Olria byisy Cagil g (o35 Elge &) «Sygo e )l Mg lae dgu g Wb Sl & a3 (LS el
DS S8 )l alep g o3laidl a3y Gl blite 5 jlub 42 ST AS 5S 5e
oS e ol Slal 3 )il s 010l ole oy ek (S e Sad 45 3 L5 eadpbel sl oo
b)) &5 cate Sg el 5l g 35 m Joo ooty Jlo iy (08 a8 5 (glie] (slacudgaons 20035 3o ) Bae
3 gobail Wiy Cute Said ¢ blae )0 g 0 5yl lei 5 051l ialS Coge cslale p ld)lg Al e il
S Ll o)l p slais S el 3 S e (A Wl oo (S Slajeate plo (s S L (Blper &9
“b iy M ol a4 diagly Gaday g dad e oplaiel le o 1y olpl 50 ()l S Gle s (658, (ool caezme
OiiSly o5 Wlord s (g SoSsd ply 3 Spdicaml 5 plie panass pl cins (M sladl o Slub!
piline (o3lasdl claculw I 5o (cpuSopme (plply bl dgdome aeolisS sl SO yo0 (slaculu 4 (6,184l
sl S Slazdl gl G oty <5 > 5 25 5 Jsp ccbcamls SLb b oo (glasles (o ksl Mo



VY Sl | st/ 50 o g Sy gl sy g s ki g i il pi1 oy liioli ki

&b

g siyaliS dlail ) 3 sedo iup sbodles cuad (5]l logs oy lazel I3 (VF ) o 2o & wp Lb ol )8 el
(NP dewrsi

tSdVieW.CiS.Cbi.ir)’l Wil Sl slaspw - lpl oMl (gya00 (535 o SO

. NARDL D)S,{j) )l odlazwl b ul).»l M .\Ai).) dﬁl).gb » L;Lo dmwgd u)l.o.wb ulfl =3 (\\c' \) P ‘@)i ul?l & .l 403.:5)4 “ cu.al.,\f‘.:
YWYz 5 (oo yoliys

bl ¢olpl (A3 (aIBL alg p (o)lael JUI) Jar vl o)liels cl 31.(VFY) g o 0dl5 oo & w8 b oS (Ml ol
AN Lol dewsi g £l Slail] ( SizxSgw B85Sl as e

ol 1 GalBL a5yl 50 Ll @l (V) B eylit & g ol)lans oS (LS puin ol gy 208
()N oolaid] drwsi 5 Ly (slo, ying s NARDL 555,

tJom Cowlow i@ s Ol 3D oomba ity Camino plows i3l 3 5l eowl 5 Slyoss )kl il 3LV V) v g0 3] & . ool
(YA o pixio Slais] cla yingis . NARDL ciéla, 5,8

gla ingis . s 85, ooyl eanle st ol (oolail wsy p  Jlo dxwgs )liel Gl 3L (VFY) Ly Gy & wz oSBT Gf o ol
VY oladd] slocaolw

—op 5l slad sl (0 Gt iSu 03938) i3yl )l 5 o)l Sl (VFeY)  cooljae & (2l oS ( SLS pin el wdljuds
(YA 5 oo soliy . NARDL s e Sl

slo o il plaws H5L (65, AT ol g opylael <l 31 (VF-Y) o ‘Lgbl;j@é & wp 0dljdgene wp ypdume Bao wp o gely;
AY0 ‘.’.S'jb’/'/'@

ccdlay odae g Caio i5 ()Swleyw p 5l F 5 by olEmel Bl oy (IYAR) e (o & wf il wp ¢ Slolee ol o8

Al- Fati Chagaglani, K., Haji, G. A., & Najafizadeh, S. A. (2023). Asymmetric effects of monetary

policy (credit channel) on Iran's GDP: A nonlinear Markov-switching approach. Economics of

Defense and Sustainable Development, 30(8). (in Persian)

Bahmani- Oskooee, M., & Aftab, M. (2017). On the asymmetric effects of exchange rate volatility on
trade flows: New evidence from US-Malaysia trade at the industry level. Economic Modelling,
63, 86-103.

Bahrami-Fard, A., Tarazkar, M. H., & Shokoohi, Z. (2021). Asymmetric effects of exchange rate
fluctuations on input prices in the poultry sub-sector in Iran. Agricultural Economics and
Development, 29(116). (in Persian)

Bernanke, B. S. (1983). Irreversibility, uncertainty, and cyclical investment. The Quarterly Journal of
Economics, 98(1), 85-106.

Bernanke, B., Gertler, M., & Gilchrist, S. (1996). The financial accelerator and the flight to quality.
Review of Economics and Statistics, 78(1), 1-15.

Blanco, G., & Olsina, F. (2011). Optimal decision-making under uncertainty: Application to power
transmission investments. In A. Moreno-Munoz (Ed.), Energy transmission and grid integration of
renewables. IntechOpen.

Brooks, C. (2019). Introductory econometrics for finance (4th ed.). Cambridge University Press.



VP ¥ o les o) 090 cdlaid/ glaiid y s lefliro YA

Calvo, G. A., & Reinhart, C. M. (2002). Fear of floating. The Quarterly Journal of Economics, 117(2),
379-408.

Central Bank of the Islamic Republic of Iran. Time series. Retrieved from tsdview.cis.cbi.ir (in
Persian)

Dixit, A. K., & Pindyck, R. S. (1994). Investment under uncertainty. Princeton University Press.

Faraji Tabrizi, A., Hejbar Kiani, K., Memarnazhad, A., & Ghaffari, F. (2022). Asymmetric effects of
exchange rate on Iran's GDP: An NARDL approach. Economic Growth and Development
Studies, 48(12). (in Persian)

Fu, L., Yuan, D., & Teng, J. (2024). Asymmetric dynamic linkage between consumer sentiment,
inflation expectations, and international energy prices: Evidence from time-frequency wavelet and
nonlinear analysis. PLoS ONE, 19(9), e0308097.

Grossman, G. M., & Helpman, E. (1993, August 1). Innovation and growth in the global economy.

Hadian, E., & lzadi, B. (2024). Asymmetric effects of nominal exchange rate changes on the stock
value of the petrochemical industry in Iran with emphasis on monetary policy: Application of the
NARDL approach. Industrial Economics Research, 8(27). (in Persian)

Igbal, J., Jabeen, S., Nosheen, M., & Wohar, M. (2024). The asymmetric effects of exchange rate
volatility on Pakistan-Japan commaodity trade: Evidence from non-linear ARDL approach. Asia-
Pacific Financial Markets, 31, 657—-732.

Jorgenson, D. W. (1963). Capital theory and investment behavior. The American Economic Review,
53(2), 247-259.
Keynes, J. M. (1936). The general theory of employment, interest, and money. Macmillan.

Khalida, W., Civcirc, 1., & Ozdeser, H. (2024). Asymmetric effects of exchange rate volatility on
Turkish-German commaodity trade. Applied Economics Letters. Published online.

Mirzaei, G., Aghajani, H., & Ranjpour, R. (2023). Asymmetric effects of financial development on
economic growth in Iran: Evidence from a nonlinear approach. Economic Research and Policy,
31(107). (in Persian)

Nagibzadeh, F., Hejbar Kiani, K., Rajaei, Y., & Rahimzadeh, A. (2023). Asymmetric effects of
exchange rate on value added in Iran's industrial sector: Evidence from nonlinear cointegration
NARDL. Planning and Budgeting, 28(3). (in Persian)

Perron, P. (1989). The Great Crash, the oil price shock, and the unit root hypothesis. Econometrica,
57(6), 1361-1401.

Pesaran, M. H., Shin, Y., & Smith, R. J. (2001). Bounds testing approaches to the analysis of level
relationships. Journal of Applied Econometrics, 16(3), 289-326.

Reinhart, C. M., & Sbrancia, M. B. (2015). The liquidation of government debt. Economic Policy,
30(82), 291-333.

Roy, S., & Pal, M. (2023, November 20). Efficiency of macroeconomic variables to explain economic
growth in the BIMSTEC region. IIMS Journal of Management Science.



MG Sl | oot 50 oo puw JSi po (gl iy 9 (S o)) & Sliligd 1 Lol ki
Shao, W. (2024, August 21). Economic policy uncertainty and corporate innovation behavior.
Frontiers in Sustainable Economics.

Sheikh, U. A., Tabash, M., & Asad, M. (2020). Global financial crisis in effecting asymmetrical co-
integration between exchange rate and stock indexes of South Asian region: Application of panel
data NARDL and ARDL modelling approach with asymmetrical Granger causality. Cogent
Business & Management, 7(1).

Shin, Y., Yu, B., & Greenwood-Nimmo, M. (2014). Modelling asymmetric cointegration and dynamic
multipliers in a nonlinear ARDL framework. In R. C. Sickles & W. C. Horrace (Eds.), Festschrift
in honor of Peter Schmidt (pp. 281-314). Springer.

Solow, R. (1956, February 1). A contribution to the theory of economic growth. The Quarterly Journal
of Economics, 70(1), 65-94.

Stiglitz, J. E., & Weiss, A. (1981). Credit rationing in markets with imperfect information. American
Economic Review, 71(3), 393-410.

Sultonov, M. (2020, December 7). The impact of international sanctions on Russian financial markets.
Economies, 8(4), 107.

Taghavi, A., Pahlavani, M., Zamaniyan, G., & Bashiri, S. (2020). Asymmetric effects of exchange rate
fluctuations on investment in Iran’s industry and mining sector: An NARDL approach. Iranian
Economic Issues, 7(1). (in Persian)

Thomas, C. (2022, February 2). Iran sanctions (CRS Report No. RS20871). Congressional Research
Service.

Urom, C., Ndubuisi, G., & Ozor, J. (2021). Economic activity, and financial and commodity markets’
shocks: An analysis of implied volatility indexes. International Economics, 166, 103—-118.

Zeraati, M., Sofi Majidpour, M., Mahmoudzadeh, M., & Fathabadi, M. (2024). Asymmetric effects
and spillovers of exchange rate shocks on Iran’s stock market. Business Studies, 125. (in Persian)

Zeraati, M., Sofi Majidpour, M., Mahmoudzadeh, M., & Fathabadi, M. (2024). Asymmetric effects

and spillovers of exchange rate shocks on Iran’s stock market. Business Studies, 125. (in Persian)



	Asymmetric Effects of Exchange Rate Volatility, Liquidity, and Economic Growth on Capital Formation in Iran: An Institutional-Behavioral Approach Using the Nonlinear Autoregressive Distributed Lag (NARDL) Model
	تحلیل نامتقارن اثر نوسانات نرخ ارز، نقدینگی و رشد اقتصادی بر تشکیل سرمایه در ایران: رویکرد نهادی-رفتاری با استفاده از مدل خودرگرسیونی با وقفه‌های توزیعی غیر‌خطی (NARDL)
	مقدمه
	ادبیات نظری و پیشینه تحقیق
	پیشینه نظری
	مروری بر مطالعات پیشین

	روششناسی پژوهش
	یافته‌های پژوهش
	نتایج توصیفی
	نتایج تحلیلی
	نتایج آزمون‌های ایستایی و هم‌جمعی
	نتایج آزمون هم‌انباشتگی و برآورد مدل  NARDL
	تحلیل روابط بلندمدت نامتقارن
	تحلیل پویایی‌های کوتاه‌مدت و سرعت تعدیل
	تحلیل پویای تأثیر متغیرهای اصلی بر سرمایه‌گذاری: شواهد حاصل از توابع پاسخ دینامیک انباشته


	نتیجهگیری و پیشنهادها
	منابع


