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Annotatsiya. Mazkur maqolada ekonometriya fanida keng qo ‘llaniladigan chizigli va
chizigsiz regressiya modellarining nazariy asoslari va ularning matematik tahlili yoritilgan. Har
bir modelning afzalliklari, chekloviari hamda amaliy qo ‘llanish imkoniyatlari misollar orqgali
ko ‘rsatib berilgan. Chiziqli regressiya modeli oddiy va ko'p omilli ko rinishda, chizigsiz
regressiya esa eksponensial va logarifmik turlarda yoritilgan. Magola igtisodiy tahlil, bashorat
va garor gabul gilish jarayonlarida bu modellarning ahamiyatini ochib beradi.

Kalit so‘zlar: regressiya tahlili, chizigli model, chizigsiz model, kvadratlar usuli,
bashorat, statistik muvofiglik.

MATEMATHUYECKUN AHAJIN3 MOJEJIEA TUHEMHOM U HEJTUHENHOM
PET'PECCHUU B S KOHOMETPHUKE

Auuomauuﬂ. B oannoii cmamve paccmompersvl meopenmudecKkue OCHOBbl JUHEUHbIX U
HeIUHEeUHbIX pecpecCuORHbIX Modeﬂeﬁ, WUpPOKO npumeHsiemvlx 6 IKOHOMempuxke, U Ux
Mamemamudeckutl anaius. Hpewvlyu;ecmea, OCPpAHUYCHUA U BO3MOICHOCMU NPAKMUHYECKO2O
NpUMEHeHUs. Kaxicoou MoOoenu NoKasanvl Ha npumepax. Mooenv nunelnou peepeccuu
pacemampusaemcs KAk npocmast u MHOZOd)aKWlOpHCI}Z, moaoa Kkaxk HeluHeunas pezpeccus
pacemampueaemcs KAk I9KCNOHEHYUudlbHas U JlOZClpu¢Mu’{eCKa}l. B cmamve packKpseleaemcs
BAJCHOCMb DMUX MooOeell 6 npoyeccax IKOHOMUYECKO20 daHalusd, nNpocHO3UPOBAHUA U
NPUHAMUS PeUeHU.

Knroueevle cnosa: pecpeccuonmviii aHanus, AUHEUHAs MOOelb, HEIUHEUHAs MOOeb,
Memoo Keadpamoe, npocHo3uposarue, cmamucnuvyecKkasl cocjilaco8aHHOCmMb.

MATHEMATICAL ANALYSIS OF LINEAR AND NON-LINEAR REGRESSION
MODELS IN ECONOMETRICS

Abstract. This article covers the theoretical foundations of linear and non-linear
regression models and their mathematical analysis, which are widely used in econometrics. The
advantages, limitations and practical application possibilities of each model are shown through

examples.
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The linear regression model is simple and multifactorial in appearance, while non-linear
regression is illuminated in exponential and logarithmic types. The article reveals the
importance of these models in economic analysis, prediction and decision-making processes.

Keywords: regression analysis, linear model, non-linear model, method of squares,
prediction, statistical consistency.

Kirish

Ekonometriya igtisodiy hodisalarni matematik-statistik modellarda ifodalash orgali tahlil
gilishni magsad qiladi. Ushbu jarayonda regressiya modellarining roli begiyosdir. Regressiya
tahlili yordamida biror natija omiliga ta’sir qiluvchi sababiy omillarni aniqlash va bashorat gilish
imkoniyati tug‘iladi. Regressiya modellari ikki asosiy turga bo‘linadi: chiziqli va chizigsiz.

Chiziqli modelda bog‘lanish to‘g‘ri chiziq ko‘rinishida bo‘lsa, chizigsiz modelda bu
bog‘lanish murakkabroq funksiyalar orqali ifodalanadi. Ushbu maqolada har ikki modelning
matematik asoslari, yechish usullari va amaliy misollari yoritib beriladi.

Asosiy gism

1. Chizigli regressiya modeli

Umumiy ko‘rinishi:

V=0F+pX+c¢

Bu yerda Y — natija omili, X — mustaqgil omil, £, 3, — regressiya koeffitsientlari,
& —tasodifiy xatolik

1-masala. Oddiy chizigli regressiyani toppish. Bizga berilgan ma’lumotlar:

X (reklama xarajati, ming so‘mda) Y (sotuv hajmi, ming dona)
10 25
15 32
20 35
25 45

Yechim: bizga ma’lum bo‘lgan va kerakli formulalar:

nyLXyY-rxyy = =
b= Sx-gonz Po=Y - BX

Natijada biz 8, ~ 1.2, f, ~ 13 larga ega bo‘lamiz.
Shunday qilib, regressiya tenglamasi quyidagiga teng ekan:
Y=13+1.2X

Endi bu funksiya uchun grafik chizamiz:

1021



ISSN:

2181-3906
2025

Oddiy chiziqli regressiya

45.0F x Ma'lumotiar x
a2sH— Regressiya chizig': Y = 13 + 1.2X

40.0p
37.5F
35.0¢
> 32.5¢
30.0f
27.5F
25.0F

(Sotuv)

10 12 14 16 18 20 22 24
X (Reklama)

A i

2. Ko‘p omilli chiziqli regressiya

Model ko‘rinishi:

Y =Bo+B1X1 +P2X; +¢

Bu yerda X,, X, —ikki mustaqil omil.
2-masala. Ikkita omilga bog‘liq regressiya

Ma’lumotlar: ishchi soni (X;), reklama miqdori (X5), daromad (¥)

X, |Xx, |vY
5 2 50
7 3 65
9 4 80
11 |5 95

Yechim: matritsa usulida yechiladi:

Y = 20 + 5X, + 3X,

3. Chizigsiz regressiya: Eksponensial model

Model ko‘rinishi:

Y = aefX

Tenglikning ikkala tomonini logorifmlashtirib, tenglamani chizigli ko‘rinishga
keltiramiz:

InY = lna + BX

3-masala. Eksponensial regressiya

Ma’lumotlar:
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X Y

1 2.7
2 7.4
3 20
4 55

Yechim:
In¥ = Ina + X = chizigli regressiya usuli bilan & va £ lar topiladi,

Natija esa;: ¥ = 1.1 = e}*% bo‘ladi va uning grafigini chizamiz:

Eksponensial regressiya modeli

X Ma'lumotlar
Y=1.1%*e"{1.4X)}

300+
250
2001
> 150

100

e ‘ x

) o —r i : i

1.0 1.5 2.0 2.5 3.0 3.5 4.0
X

4. Chizigsiz regressiya: Logarifmik model
Model ko‘rinishi:
Y - ,Gu + ﬁll'.ﬂX

4-masala. Logorifmik regressiya uchun bizga berilgan ma’lumotlar:

X Y
1 3
2 6
4 9
8 12

Logorifmik giymatlarni hisoblab, chizigli regressiya usulida #,, £, lar aniglanadi.

Natija esa: ¥ = 3 + 4InX
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Natijalar

Tahlillar natijasida chizigli regressiya oddiy hisoblash uchun qulay bo‘lsa-da, har doim

ham aniq natija bermaydi. Chizigsiz regressiyalar esa murakkabroq bo‘lsa-da, ba'zi iqtisodiy

jarayonlarni aniqroq ifodalaydi. Modellarning har biri o‘z sharoitida samarali, muhim tomoni —

mos modelni to‘g‘ri tanlash va uni matematik asosda tahlil gilish.

Xulosa

Ekonometriyada chizigli va chizigsiz regressiya modellari iqgtisodiy munosabatlarni

modellashtirishda muhim vositadir. Ularni to‘g‘ri qo‘llash bashorat aniqligini oshiradi,

resurslarni ogilona tagsimlashga yordam beradi. Maqolada keltirilgan misollar orqgali bu

modellarning qanday ishlashi va iqtisodiy qarorlar qabul qilishdagi o‘rni ochib berildi.
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