Istatistiksel Hava q

» Kirletici kaynaklari ve emisyon envanterleri yetersiz oldugunda
istatistiksel modellerden faydalanilabilir.

» Kisa sireli hava kalitesi tahmini icin kullanilabilir (6rnegin alarm
durumlari).

» Kolay elde edilen parametreler (6r. meteorolojik parametreler
gibi) yardimi zor 6lclilen parametreler (or. kirletici
konsantrasyonlar) istatistiksel yontemler (6r. Regresyon
modeli) tahmin edilebilir.
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Hava rIiIfodeIIee

» Zaman serileri analizleri
* Box-Jenkins modelleri
» Reseptor modelleri
* EPA Chemical Mass Balance Model
* https://www3.epa.gov/scram001/receptor cmb.htm
* EPA Positive Matrix Factorization (PMF)

* https://www.epa.gov/air-research/positive-matrix-factorization-
model-environmental-data-analyses

» Regresyon Modelleri

http://dx.doi.org/10.17093/aj.2015.3.2.5000148347 POLLUTION IN ANKARA: A BOX-JENKINS APPROACH

Box-Jenkins Modelleri

» Dogrusal duragan stokastik modeller
* Otoregresif Model (AR)
* Hareketli Ortalama Modeli (MA)
* Otoregresif Hareketli Ortalama Modeli (ARMA)

» Duragan olmayan dogrusal stokastik modeller

Available online at wwsw.alphanumericjournal com

* ARIMA

alphanumeric journal
The Journal of Operations Resaarch, Statistics. Econometrics and Management Informiation Systems

Volume 3, Tssue 2, 2015 T

» Mevsimlik modeller

2045.03.02.8TAT.07

TIME SERIES ANALYSIS AND FORECASTING FOR AIR

Duygu TURGUT *
Iezeitin TEMIZ '
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Regresyon Modeli

Y= Bg+BXi+e (Tek degiskenli)
Y = Bo+ p1X1 + X, + ..+ BrXy + € (Cok degiskenli)

»Y: bagiml degisken (hava kirleticisi konsantrasyonu)
» [3i: regresyon katsayisi

» X: bagimsiz degisken

» €: hata

Regresyon Modeli

Table 4. Transformation of the nonlinear regression and linear regression.

Types Nonlinear Function Do Transformation Linear Function
Hyperbolic function Y=a+bl =1 Y =a+bx
Power function Y = axt Y =InY x=Inx A=1Ina Y = A+ bx

Y = qet* Y =InY, A=Ina Y =A+bx
Exponential function or or or

Y = aex Y =InY,x=1,A=Ina Y =A+bx
Logarithmic function Y=a+blnx ¥ =Inx Y =a+ bx'
S curve type Y= Wle—x Y =4, x=e¢7F Y =a+ bx'
Parabolic type Y = a+ bx +cx? X]=X,Xp = x2 Y =a+bx;+cxp

(Bai et al., 2018)
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Regresyon Modeli —

> Yazilim ve Veri Seti

» Jamovi (https://www.jamovi.org/) (lcretsiz)

» R veri seti (https://www.jamovi.org/library.html)

U

R DATA SETS 1.0.0

Jonathon Love

Example data sets from R.

DOWNLOAD

_.5 airquality
EEE New York Air Quality Measurements m m
.. anscombe
New EEE Anscombe’s Quartet of Tdentical’ Simple Linear Regressions
attitude
1 EEE The Chatterjee-Price Attitude Data r ..H o "F re .l,...",
This P cars
| -
s PC ===| Speed and Stopping Distances of Cars
2 | pataLibra . .
===] ChickWeight
=== | Weight versus age of chicks on different diets
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Exploration
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ANOVA
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8.0
126
115
143
149
86
138
20.1
8.6

e s

Factor

67
72
74
62
56
66
65
59
61
69

Survival

| ol Month

(S Y ¥ R ¥ R ¥ B RV IV I R ¥ |

distrACTION

7

Linear v

| & Day

W 0~ OB W N

ey
o

Cok Degiskenli Dogr

» Bagimli degisken: Ozon konsantrasyonu

» Bagimsiz degiskenler: Solar radyasyon, riizgar ve sicaklik
Ozon = By + piSolar.R + ,Wind + p3Temp

1 /

Regression

oo
a0

Frequencies

Correlation Matrix

2 [ Linear Regression ]

Linear Regression

ul Month
&Day

3

AT EEE TR
Dependent Variable

& Ozone

\.

(Covariates )

& solarr

& Wind

& Temp

6.1.2020



Test Parametrelerini

Linear Regression

> | Model Builder
> | Reference Levels
v | Assumption Checks
Assumption Checks Data Summary
- |#] Autocorrelation test Cook’s distance

- |#| Collinearity statistics

|| Q-Q plot of residuals
__| Residual plots

v | Model Fit

Fit Measures Overall Model Test

VIR ‘ ¥ Ftest

|| R*

- |#| Adjusted R*
[Jac
BIC

) é\ RMSE

odel Sonuclarinin

Linear Regression  Model, bagimsiz degiskenler
ile bagiml degiskeni %60
oraninda aciklayabiliyor.

Model Fit Measures

Overall Model Test
Model R R (Adjusted R J(RMSE ) F dfl a2 [ p ]

1 0.778 0.606 0.595 Il 208 548 3 107 L <., 001
) Model anlamli
Sabit ve Katsayilar (p<0.05 oldugu icin)
Model Coefficients
Predictor (Estimate \ SE t Model
Intercept 230547  -279 parametrelerinin
SolarR 0.0232 2.58 her biri anlaml
Wind 06544 =509 (p<0.05 oldugu igin)
Temp 0.2535 6.52

Ozon = —64.3421 + 0.0598 X Solar.R —3.3336 x Wind + 1.6521 X Temp
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Otokorelasyon ve Ko
Assumption Checks

Durbin-Watson Test for Autocorrelation

) 7 )
Autocorrelation | DW Statistic p

0.0315 194 0.708

| —

[3]

Kolinearite icin VIF degerleri. Collinearity Statistics

Kolinearite olmamasi icin VIF ([ VIF ) Tolerance

degerinin 10’dan kiiglik

olmasi istenir. Solar.R 110 0913
Wind 133 0.752
Temp 143 0.699

Otokorelasyon igin Durbin-
Watson degeri (0 ile 4
arasinda degisir).
Otokorelasyon olmamasi igin
DW degerinin 2’ye yakin
olmasi istenir.

Cok Degiskenli Dogrus

Ln(Solar. R)

Formula £ = LN(Solar.R)

degerini hesaplayalim.

Compute

3.584
2485
2.890

N w e o>
nE W e

Reg

» Dogrusal olmayan model geI|§t|rmek icin her terimin Ln

Retain unused levels

Month & Day & n(Ozon) ® | & Ln(SolarR)®

4771
5.004
5.746
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Co Dégiékehli ogr Reg

In(Ozon) = By + f1Ln(Solar.R) + Lo Lln(Wind) + S3In(Temp)

Linear Regression @

& Ozone , Dependent variable |

& solarr - '\ & n(ozon) |
& wind (Covariates )

& Temp - ‘ & Ln(SolarR)

ail Month ' & Ln(Wind)

a Day \ <‘}(' Ln(Temp)

Regresyon Modeli

Linear Regression

Model Fit Measures

Overall Model Test Durbin-Watson Test for Autocorrelation

Model R R [agjustear®) [ Rmise F df df2 P Autocorrelation  [DW Statistic p
1 0829 0687 l 0679 || 0482 784 3 107 <.001 0123 174 0.138
Model ve parametreler anlamh! B]
Model Coefficients
Predictor | Estimate SE t p Collinearity Statistics
>
Intercept | -10559 | 2.0895 -5.05 <.001 VIF ) Tolerance
Ln(SolarR) 0305 | 0.0587 520 | <.001
Ln(Wind) -0663 | 01377  -481 | <om Ln(SolarR) 118 0.850
Ln(Temp) 3205 | 04604 696 <.001 Ln(Wind) 135 0741
Ln(Temp) 154 0.651




Dogrusal ve Dogrusal !Imaya!Mrgllag_

Ozon = —64.3421 + 0.0598 X Solar.R —3.3336 x Wind + 1.6521 X Temp

» Dogrusal Model: Adj. R =0.595, RMSE = 20.8

Ln(0zon) = —10.559 + 0.305 X Ln(Solar.R) — 0.663 X Ln(Wind) + 3.205 X Ln(Temp)

» Dogrusal Olmayan Model: Adj. R? = 0.679, RMSE = 0.482

lleri Okuma... | —I -

! atmosphere m\o\py
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