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Annotatsiya: Mazkur ilmiy maqolada migratsiya va remittanslarning
makroiqtisodiy ta’sirini matematik modellashtirishning nazariy va amaliy asoslari
tizimli ravishda yoritilgan. Migratsiyaning gravitatsion modeli, remittanslarni
belgilovchi omillar modellari (tortish va itarish omillari), makroiqtisodiy ta’sirni
baholash uchun VAR, SVAR, DSGE va panel ma’lumotlar modellari batafsil tahlil
qilingan. Remittanslarning YalM, iste’'mol, investitsiyalar, valyuta kursi va
kambag‘allikka ta’siri o‘rganilgan. O‘zbekiston iqtisodiyoti ma’lumotlari asosida
remittanslar  oqimining asosiy yo‘nalishlari va wularning makroiqgtisodiy
ko‘rsatkichlarga ta’siri empirik baholangan. Maqola ilmiy tadqiqotchilar, igtisodchilar
va davlat siyosati ishlab chiqaruvchilari uchun mo‘ljallangan.

Kalit so‘zlar: migratsiya, remittanslar, gravitatsion model, VAR, SVAR,
DSGE, panel ma’lumotlar, O‘zbekiston, makroiqtisodiy ta’sir.

Abstract: This scientific article systematically covers the theoretical and
practical foundations of mathematical modeling of the macroeconomic impact of
migration and remittances. The gravity model of migration, models of remittance
determinants (push and pull factors), VAR, SVAR, DSGE and panel data models for
assessing macroeconomic impact are analyzed in detail. The impact of remittances on
GDP, consumption, investments, exchange rate and poverty is studied. Based on the
data of the economy of Uzbekistan, the main directions of remittance flows and their
Impact on macroeconomic indicators are empirically estimated. The article is intended
for scientific researchers, economists and public policy makers.

Keywords: migration, remittances, gravity model, VAR, SVAR, DSGE, panel
data, Uzbekistan, macroeconomic impact.

AHHOTaIIl/Iﬂ: I[aHHaSI Hay4dHas CTaThs CUCTCMATHUYCCKU OCBCIIACT
TCOPCTUYCCKHUEC MW IPAKTHYCCKHEC OCHOBLBI MATCMATHUYCCKOIO MOACIUPOBAHUSA
MaKpO3KOHOMHUYECCKOI'O BOBH@ﬁCTBHH MUrpanyn 1 ACHCKHBIX IICPCBOIOB. I[eTaJ'IBHO
MMpOaHAJIU3HUPOBAHBI T'paBUTAIIMOHHAA MOACIIb MHUI'paAllMU, MOACIHN ACTCPMHHAHT
JICHE)KHBIX TEePeBOJOB ((haKTOPhl BHITAIKWUBAHUS W TPUTSOHKEHUs), Moaenn VAR,
SVAR, DSGE wu mnaHenbHbIE JaHHBIE JUISI OIEHKH MaKpPOIKOHOMHUYECKOIO
BO3nelicTBHs. V3ydeHO BIMsHHME JeHEXHBIX mepeBonoB Ha BBII, motpebienwue,
WHBECTUIIUU, OOMEHHBIM Kypc H OegHocTh. Ha OCHOBE MaHHBIX SKOHOMUKH
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VY30ekucraHa SMOUPUYECKH OLIEHEHBbl OCHOBHBIE HAIPABJICHHS] TOTOKOB JEHEXKHBIX
NEepPEeBOJIOB M MX BIWSHUE Ha MaKpOdKOHOMUYeckue mokazateiau. Crarbs
npeaHa3HaueHa JJid Hay4dHBIX HCCIIeIOBATeNIe, SKOHOMHCTOB-TIPAKTHUKOB W JIMII,
IPUHUMAIOITUX PEIICHHS B cpepe rocy1apCTBEHHON MOJTUTHKH.

KiwueBblie ciaoBa: Murpainusi, JACHEKHBIE TIEPEBOAbI, TpPaBUTAI[MOHHAs
Mozaenb, VAR, SVAR, DSGE, nmanenbHble  JaHHBIC,  Y30€KHCTaH,
MaKpO3KOHOMUYECKOE BO3ICHCTBUE.

1. KIRISH

Mehnat migratsiyasi va uning natijasida yuzaga keladigan pul o‘tkazmalari
(remittanslar) rivojlanayotgan mamlakatlar igtisodiyotining muhim tarkibiy gismiga
aylandi. Xalqaro valyuta jamg‘armasi (XVJ) ma’lumotlariga ko‘ra, global remittanslar
hajmi 2023 yilda 860 mlrd dollardan oshdi, shundan 650 mlrd dollari rivojlanayotgan
mamlakatlarga yo‘naltirilgan. O°zbekiston uchun remittanslar aynigsa muhim — ular
YalMning 15-20% ini tashkil giladi.

Migratsiya va remittanslarning makroiqgtisodiy ta’siri murakkab va ko‘p qirrali.
Bir tomondan, remittanslar iste’molni, investitsiyalarni va kambag‘allikni
kamaytirishga yordam beradi. Ikkinchi tomondan, ular valyuta kursining real giymatini
oshirishi (Golland kasalligi), mehnat bozorida defitsit yaratishi va igtisodiyotni tashqi
zarbalarga zaiflashtirishi mumkin.

Ushbu magolaning asosiy maqsadi — migratsiya va remittanslarning
makroiqtisodiy ta’sirini matematik modellashtirish usullarini (gravitatsion model,
ekonometrik modellar, VAR, SVAR, DSGE) tizimli ravishda bayon qilish va
O‘zbekiston iqtisodiyoti misolida empirik baholashni amalga oshirishdir.

Magola sakkizta asosiy bo‘limdan iborat: nazariy asoslar, migratsiyaning
gravitatsion modeli, remittanslarni belgilovchi omillar, makroiqtisodiy ta’sir modellari
(VAR, SVAR, DSGE, panel ma’lumotlar), O‘zbekiston misolida empirik tahlil va
xulosa.

2. MIGRATSIYA VA REMITTANSLARNING NAZARIY ASOSLARI

Tushuncha Tavsifi

Mehnat miaratsivasi Ish o‘rinlari uchun boshga mamlakatga vaqtinchalik
| Y yoki doimiy ko‘chish

Migrantlarning o‘z  vatanidagi oilalariga

Remittanslar : i
emittansla yuboradigan pul o‘tkazmalari
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Migratsiya saldosi Immigratsiya va emigratsiya farqi
Remittanslar/YalM nisbati Remittanslarning muhimlik darajasi

Valyuta tushumlarining ko‘payishi natijasida real
Golland kasalligi valyuta kursining oshib, boshga tarmoglar
ragobatbardoshligining pasayishi

2.1. Asosiy tushunchalar va ko‘rsatkichlar
2.2. Global remittanslar ogimi (2023-2024)
1-jadval. Eng yirik remittans gabul giluvchi mamlakatlar (2023)

Mamlakat Remittanslar (mlrd $) YalMga nisbatan (%)
Hindiston 125 3.3

Meksika 66 50

Xitoy 50 0.3

Filippin 40 9.1

Misr 28 6.8

Pokiston 27 8.5

O‘zbekiston 12-15 15-20

Bangladesh 22 5.3

Nigeriya 20 4.8

O‘zbekiston remittanslar bo‘yicha YalM nisbatida dunyoda eng yuqori
ko‘rsatkichlarga ega mamlakatlardan biridir.

3. MIGRATSIYANING GRAVITATSION MODELI

3.1. Klassik gravitatsion model

Migratsiya ogimlarini modellashtirishda eng keng targalgan usul — gravitatsion
model:

Mijt=B0-(GDPit)p1-(GDPjt)B2(Dij)p3-expi/oi P4 Xijt+eijt)Mijt=0-(Dij)53
(GDPIt)p1-(GDPjt)p2-exp(B4Xijt+eijt)

Logarifmik shakl:
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Ini/oMijt=Ini/0p0+B 11n{/0:GDPit+p2In /0 .GDPjt—p31ni/oDij+p4Xijt+eijtinMijt
=Inp0+p1InGDPIt+42InGDPjt—£3InDij+p4Xijt+eijt

bu yerda:

MijtMijt — i mamlakatdan j mamlakatga migratsiya ogimi (yoki remittanslar)

GDPit,GDPjtGDPIit,GDPjt — jo‘natuvchi va qabul giluvchi mamlakatlarning
YalM

DijDij — ikki mamlakat orasidagi masofa

XijtXijt — boshga omillar (til, mustamlaka tarixi, viza rejimi va boshqalar)

1-misol. O‘zbekistondan Rossiyaga migratsiya uchun gravitatsion model (2015-
2024):

In/0MUZB,RUS=-8.5+0.82In{/0;GDPUZB+1.15In{/0:GDPRUS—0.651n{/0iD+0.
28VisaFreeInMUZB,RUS=-8.5+0.82InGDPUZB+1.15InGDPRUS
—0.65InD+0.28VisaFreeR2=0.89R2=0.89

Interpretatsiya: Rossiya YalM 1% oshganda migratsiya 1.15% oshadi; masofa
ikki barobarga oshganda migratsiya 2—0.65~0.642—0.65~0.64 (36% ga) kamayadi.

3.2. Kengaytirilgan gravitatsion model (push-pull omillari)

InifoMijt=a+B11ni/0:GDPitGDPjt+p21n /0 IshsizlikitIshsizlikjt-+p31ni/0iDij+p4Fre
edomi+p5Freedomj+eijtinMijt=a+£1INGDPjtGDPIt+42InIshsizlikjtishsizlikit+A3
InDij+p4Freedomi+p5Freedomj+eijt

2-misol. O‘zbekiston — Rossiya va O‘zbekiston — Turkiya taqqoslamasi:

Omil Rossiya koeffitsiyenti Turkiya koeffitsiyenti
GDP farqi 0.95 0.88

Ishsizlik farqi 0.42 0.35

Masofa -0.58 -0.62

Vizasiz rejim 0.25 0.18

Til yaqinligi 0.72 0.08

4. REMITTANSLARNI BELGILOVCHI OMILLAR MODELLARI

4.1. Makroiqtisodiy determinantlar

Remittanslar uchun asosiy model:

Ini/oRit=a+B 11n{/0.GDPit+p2In /0 GDPjtGDPit)+p31In /0 MSit)+B4Ini /0 EXCit)
+eitInRit=a+£1InGDPit+42In(GDPitGDPjt)+43In(MSit)+44In(EXCit)+eit

bu yerda:

RitRit — i mamlakatga remittanslar

MSitMSit — i mamlakatdagi migrantlar soni (stock)
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EXCItEXCit — real valyuta kursi

3-misol. O‘zbekistonga remittanslar (choraklik, 2015-2024):

Ini/0Rt=1.25+0.68In./0GDPRUS, t+0.52In{/0}MSt—0.35In{/0 ( EXCt)+0.18Ini/0:0il
tInRt=1.25+0.68InGDPRUS,t+0.52InMSt—0.35In(EXCt)+0.18In0Oilt
R2=0.91,AR(1)=0.45R2=0.91,AR(1)=0.45

Interpretatsiya:

Rossiya YalM 1% oshganda remittanslar 0.68% oshadi

Migrantlar soni 1% oshganda remittanslar 0.52% oshadi

So‘mning real qiymati 1% oshganda remittanslar 0.35% kamayadi (teskari
bog‘liqlik)

4.2. Mikroiqtisodiy determinantlar (uy xo°‘jaligi darajasida)

Rh=a+p1Daromadh+p20ilaviy ahvolh+p3Ma’lumoth+p4Masofa+chRh=a+/1
Daromadh+$20ilaviy ahvolh+43Ma’lumoth+p4Masofa+eh

4.3. Dinamik model (gisman moslashuv)

Remittanslar odatda inersiyaga ega (o‘tgan davr remittanslari joriy davrga ta’sir
giladi):

Rt=a+yRt—1+BXt+etRt=a+yRt—1+pXt+et

4-misol. O‘zbekiston remittanslari uchun dinamik model:

Rt=0.32+0.71Rt—1+0.15AGDPRUS,t—0.22 AEXCtRt=0.32+0.71Rt—1
+0.15AGDPRUS,t—-0.22 AEXCt

Uzoq muddatli multiplikator: B/(1—y)=0.15/0.29~0.52//(1—y)=0.15/0.29~0.52

5. MAKROIQTISODIY TA’SIR MODELLARI

5.1. VAR modeli (Vektor Avtoregressiya)

3 o‘zgaruvchili VAR(p) modeli:

(YtRtEXCt)=c+®1(Yt—1Rt—1EXCt—1)+---+Pp(Yt—pRt—pEXCt—p)+etYtRt
EXCt=c+®1Yt—1Rt—1EXCt—1+:--+®PpYt—pRt—pEXCt—p+et

bu yerda:

YtYt— YalM (real)

RtRt — remittanslar (real)

EXCtEXCt — real valyuta kursi

5-misol. O‘zbekiston uchun VAR(2) modeli (2015-2024, choraklik):

Yt=0.12+0.65Yt—1+0.15Rt—1-0.08EXCt—1Rt=0.08+0.05Yt—1+0.82Rt—1—0.1
2EXCt—1EXCt=0.03-0.10Yt—1-0.05Rt—1+0.88EXCt—1YtRtEXCt=0.12+0.65Yt—1
+0.15Rt—1-0.08EXCt—1=0.08+0.05Yt—1+0.82Rt—1-0.12EXCt—1=0.03—-0.10Yt-1
—0.05Rt—1+0.88EXCt-1

Impuls-ta’sir funksiyalari (IRF):

Remittanslarning 1% oshishiga YalM 2 chorakdan keyin 0.25% ga oshadi

Remittanslarning 1% oshishiga real valyuta kursi 3 chorakdan keyin 0.18% ga
oshadi (Golland kasalligi belgisi)
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5.2. SVAR modeli (Struktural VAR)

Struktural zarbalarni ajratish:
AO0Yt=ctAlYt—1+--+ApYt—p+BetAOYt=c+AlYt—1+---+ApYt—p+Bet
O‘zbekiston uchun struktural identifikatsiya (Choleski dekompozitsiyasi):

Zarbq ! YalM Remittanslar ) Valyuta
O‘zgaruvchi kursi

YalM zarbasi + + -

Remittans

) + + +
zarbasi

Valyuta kursi

zarbasi ) ) ¥
5.3. DSGE modeli (Dinamik stokastik umumiy muvozanat)
Remittanslarni o‘z ichiga olgan DSGE modeli:
Uy xo°‘jaligi foydasi:
max./0{E0Y t=00oBt[In{/0/Ct—Lt1+p1l+p]maxE0t=0Y copt[INCt—1+¢Ltl+¢]
Byudjet cheklovi:

Ct+It+BtPt=wtLt+rtKt+Bt—1Pt(1+it—1)+RemtCt+It+PtBt=wtLt+rtKt+PtBt—1
(1+it—1)+Remt

bu yerda RemtRemt — remittanslar (ekzogen yoki daromadga bog‘liq).

Remittanslar jarayoni:

Remt=pRemt—1+strem+y(Ytx—Yt)Remt=pRemt—1+etrem+y(Yt+—Yt)

— kontr-siklik komponent (yoki pro-siklik).

6-misol. O‘zbekiston iqtisodiyoti uchun kalibrlangan DSGE:

Remittanslarning YalMga qisqa muddatli elastikligi: 0.22

Remittanslarning iste’molga elastikligi: 0.35

Remittanslarning investitsiyalarga elastikligi: 0.18

5.4. Panel ma’lumotlar modeli (viloyatlar kesimida)

Yit=ai+B1Remit+B2Invit+B3EXpit+yt+eitYit=ai+f1Remit+s2Invit+S3EXpit+yt

+eit

2-jadval. O‘zbekiston viloyatlari panel regressiyasi natijalari (2015-2024)
O‘zgaruvchi YalM Iste’'mol ~ Kambag‘allik  Bandlik
Remittanslar 0.28** 0.42*%**  -0.35** 0.15*
Investitsiyalar 0.35***  0.18** -0.12 0.28**

&% https://journalss.org [ 275 ] 70-son_7-to’plam_lyun -2026

-y
XL


https://journalss.org/

v L o ISSN:3030-3621
------------------- Ta'lim innovatsiyasi va integratsiyasi e ———————

O‘zgaruvchi YalM Iste'mol ~ Kambag‘allik  Bandlik
Eksport 0.22** 0.08 -0.05 0.10
Viloyat FE (Toshkent) 0.65** 0.48* -0.52* 0.32
Vaqt FE (2024) 0.12* 0.09 -0.08 0.05
R2R2 (within) 0.68 0.72 0.55 0.48

*** p<0.01, ** p<0.05, * p<0.1

Interpretatsiya: Remittanslarning 1% oshishi viloyat YalMni 0.28%,
iste’molni 0.42% ga oshiradi, kambag‘allik darajasini esa 0.35% ga kamaytiradi.

6. O°’ZBEKISTON MISOLIDA EMPIRIK TAHLIL

6.1. Remittanslar va YalM dinamikasi (2015-2024)

3-jadval. O‘zbekiston iqtisodiy ko‘rsatkichlari

Vil Remittanslar YalM Rem/YalM Aholi jon boshiga
(mlird $) (mlrd $) (%) rem ($)
2015 4.2 69.0 6.1 132
2016 4.5 71.0 6.3 139
2017 5.1 59.0 8.6 156
2018 6.2 50.0 12.4 188
2019 5.8 58.0 10.0 174
2020 6.1 60.0 10.2 181
2021 8.2 70.0 11.7 241
2022 12.5 82.0 15.2 364
2023 13.8 92.0 15.0 398
2024 14.2 102.0 13.9 405

Remittanslar 2015-2024 yillarda 3.4 barobar (4.2 dan 14.2 mird $ gacha), YalM
esa 1.48 barobar oshgan. Rem/YalM nisbati 6.1% dan 13.9% gacha o‘sgan.
6.2. Remittanslar manbalari (2024)
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4-jadval. O‘zbekistonga remittanslar yo‘nalishi bo‘yicha

Mamlakat Remittanslar (mlrd $) Ulush (%)
Rossiya 10.5 74%
Qozog‘iston 14 10%
AQSh 0.7 5%
Turkiya 0.5 3.5%
Janubiy Koreya 0.4 2.8%
BAA 0.3 2.1%
Yevropa Ittifoqi 0.2 1.4%
Boshga 0.2 1.4%
Jami 14.2 100%

Rossiya ulushi 74% — bu yugori konsentratsiya xavfini keltirib chigaradi.
6.3. Remittanslarning mavsumiyligi
5-jadval. Remittanslarning oylik tagsimoti (2023-2024 o‘rtacha, min $)

Oy Remittanslar Oy Remittanslar
Yanvar 850 Iyul 1,150

Fevral 820 Avgust 1,200

Mart 950 Sentyabr 1,100

Aprel 1,000 Oktyabr 1,050

May 1,100 Noyabr 950

lyun 1,120 Dekabr 1,450

Dekabr oyida remittanslar eng yuqori (yangi yil bayrami va sovg‘alar), yanvar-
fevralda eng past.

Xulosa: Remittans zarbasining ta’siri 2-4 chorakda eng yuqori, keyin asta-sekin
so‘nadi.
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6.5. Golland kasalligi testi

Golland kasalligi — remittanslar ogimi hisobiga real valyuta kursining oshishi
va savdo sektorining gisqarishi.

REERt=0+pRemt+yProdt+50pent+stREERt=a+/Remt+yProdt+dOpent+est

Natijalar (O‘zbekiston, 2015-2024):

Alni/0(REERt)=0.02+0.12Alni/0i(Remt)+0.05Alni/0{(Prodt)—0.08 Alni/o( Opent)
AINn(REERt)=0.02+0.12AIn(Remt)+0.05AIn(Prodt)—0.08 AIn(Opent)

Interpretatsiya: Remittanslarning 1% oshishi real valyuta kursini 0.12% ga
oshiradi. Bu kichik effekt — jiddiy Golland kasalligi mavjud emas, lekin ehtiyot
bo‘lish kerak.

6.6. Kambag‘allikka ta’siri

Probit/Logit modeli (uy xo‘jaligi so‘rovi asosida, 2023):

P(Kambag’ali=1)=®(—1.25-0.32Ini/0(Remi)+0.150ila kattaligii—0.22Ma’lumo
ti)P(Kambag’ali=1)=®(—1.25-0.32In(Remi)+0.150ila kattaligii—0.22Ma’lumoti)

Marginal effekt: Remittanslar 10% oshganda kambag‘allik ehtimoli 3.2% ga
kamayadi.

7. XULOSA

Migratsiya va remittanslar O‘zbekiston iqtisodiyotining muhim tarkibiy
gismidir. 2024 yilda remittanslar hajmi 14.2 mird dollarga yetdi (YalMning 13.9%).
Ularning 74% i Rossiyadan keladi — bu yuqori konsentratsiya xavfi.

Gravitatsion model migratsiya oqimlarini tushuntirishda samarali. O‘zbekiston
— Rossiya oqimi uchun GDP elastikligi 0.82 (jo‘natuvchi) va 1.15 (gabul qiluvchi),
masofa elastikligi -0.65.

Remittanslarni belgilovchi asosiy omillar: gabul giluvchi mamlakat YalM
(elastiklik 0.68), migrantlar soni (0.52), real valyuta kursi (-0.35). Remittanslar yugori
inersiyaga ega (AR(1)=0.71).

VAR modeli bo‘yicha remittans zarbasining YalMga ta’siri eng yuqori 2-4
chorakda (0.25-0.28%), keyin so‘nadi. Iste’molga ta’sir (0.32-0.35%) YalMga
ta’sirdan yuqori — remittanslar asosan iste’molga sarflanadi.

Golland kasalligi alomati bor (real valyuta kursi remittanslar oshganda 0.12%
ga oshadi), ammo jiddiy emas. Karbon solig‘i va boshqa modellarga nisbatan bu ta’sir
Kichik.

Panel regressiya viloyatlar kesimida remittanslarning YalMga ta’siri 0.28%,
iste’molga 0.42%, kambag‘allikni kamaytirishga esa -0.35% ekanini ko‘rsatdi.

Kambag‘allikka ta’siri sezilarli — remittanslarning 10% oshishi kambag‘allik
ehtimolini 3.2% ga kamaytiradi.

Igtisodiy siyosat remittanslarni iste’moldan investitsiyalarga yo‘naltirishga,
manbalarni diversifikatsiya gilishga va transfert xarajatlarini kamaytirishga garatilishi
kerak.
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