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Abstract

Air is the condition for human beings and organisms to survive, so clean air is especially impor-
tant to people. However, in recent years, with the development of China’s industry and transpor-
tation industry, a large number of pollutants have been discharged into the air, the quality of air is
getting worse and worse, and the problem of air quality has been paid more and more attention by
the government and the public. In order to explore the close correlation between air quality and
which pollutants and the relationship between them, this article selected Xi’an as an example to col-
lect Xi’an air quality data from December 2013 to April 2018, mainly including air mass index (AQI)
and PM2.5, PM10, SO, CO, O3 and so on. R software was used for regression analysis. First, the air
quality data of December 2013-2017 year June are used to model the model, and the model is tested.
Then the data of April July 2107-2018 are used to predict the AQI index, in order to test the model.
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Figure 1. Scatter plot
B 1. #sE

Table 1. Model fitting result
F= 1. REPEER

Call:
Im(formula = AQI ~ PM2.5 + PM10 + SO, + CO + NO, + O3, data = air)

Residuals:

Min 1Q  Median 3Q Max
—11.9898 —-3.9216 —0.2669 3.6843  18.2069
Coefficients:

Estimate Std. Error t value Pr(>|t|)
(Intercept) —13.52998  10.94688 -1.236 0.2245

PM2.5 0.86999 0.08431 10.319  2.67e—12 ***
PM10 0.22467 0.07914  2.839  0.0074 **
SO, 0.10969 0.12524  0.876  0.3869

CO 1.84763 541873 0341 0.7351

NO, 0.01416 0.14484  0.098  0.9227

O3 0.33644 0.04969  6.770  6.59¢—08 ***

Signif. codes: 0 “***”(0.001 “***0.01 “**0.05°.0.1 “" 1
Residual standard error: 7.118 on 36 degrees of freedom
Multiple R-squared:  0.9744, Adjusted R-squared: 0.9701
F-statistic: 228.1 on 6 and 36 DF, p-value: <2.2e-16
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Figure 3. Regression diagnosis chart
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Added-Variable Plot: PM2.5

Added-Variable Plot: PM10
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Figure 4. Variable addition graph
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Table 2. Model fitting result
2. REHEHER

Call:

Im(formula = AQI ~ PM2.5 + PM10 + O;)

Residuals:
Min
—12.2394

Coefficients:

(Intercept)
PM2.5
PM10

0;

Signif. codes:

1Q Median 3Q Max

-4.0724  —0.1166 3.5825

Estimate Std. Error t value Pr(>t|)

—9.12503 7.90795 -—1.154 0.255561
0.87644 0.08104 10.815 2.66e-13 ***
0.25403 0.06878  3.693 0.000677 ***
0.30719 0.04108  7.477 4.79¢—09 ***

0 “***20.001 “***0.01 “*>0.05 0.1 1

Residual standard error: 7.021 on 39 degrees of freedom

Multiple R-squared: 0.973,

F-statistic: 468.4 on 3 and 39 DF, p-value: <2.2e—16

19.8939

Adjusted R-squared: 0.9709
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Figure 6. AQI: normal distribution test
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Figure 10. SO,: normal distribution test
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Figure 12. O;: normal distribution test
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Table 3. BOX-COX transformation results
2 3. BOX-COX Tt

bePower Transformations to Multinormality

Est Power Rounded Pwr Wald Lwr Bnd Wald Upr Bnd

AQI —0.1534 0.0 -0.7781 0.4714
PM2.5  —-0.2468 0.0 -0.6046 0.1109
PM10 0.9526 1.0 0.4643 1.4409
NO, 0.1247 1.0 —1.0050 1.2543
SO, —0.3271 —0.5 —-0.6019 —0.0523
CO —0.6059 -1.0 —1.1548 —0.0570
O; 1.0138 1.0 0.5136 1.5140

Likelihood ratio test that transformation parameters are equal to 0
(all log transformations)
LRT df pval
LR test, lambda= (0000 00 0)49.20338 72.07¢-08
Likelihood ratio test that no transformations are needed
LRT df pval

LR test, lambda=(1111111)133.5278 7<2.22e-16

Table 4. Model fitting result
F 4. REPESER

Call:

Im(formula = tAQI ~ tPM2.5 + PM10 + NO2 + tSO2 + tCO + O3)

Residuals:

Min 1Q Median 3Q Max
—0.14048 —0.05670 —0.02133 0.04512 0.23899
Coefficients:

Estimate Std. Error t value Pr(>[t|)

(Intercept) 2.2113008 0.4725635  4.679 3.99e—05 ***

tPM2.5 0.3727720 0.1483575  2.513 0.01660 *
PM10 0.0043372  0.0012748  3.402 0.00165 **
NO, 0.0001276 0.0020187  0.063  0.94995
tSO, —0.1923691 0.6134640 —0.314 0.75565
tCO 0.1674015 0.2425960  0.690 0.49459

O; 0.0031013 0.0008675  3.575 0.00102 **

Signif. codes: 0 “***>0.001 “*** 0.01 “**0.05°.>0.1 <’ 1
Residual standard error: 0.09108 on 36 degrees of freedom
Multiple R-squared: 0.9318, Adjusted R-squared:  0.9205
F-statistic: 82.02 on 6 and 36 DF, p-value: <2.2e-16
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Table 5. Variable selection results

%5 BRAELR
Call:
Im(formula = tAQI ~ tPM2.5 + PM10 + O3)

Residuals:

Min 1Q Median 3Q Max
—0.14596 —0.05394  —0.01348 0.03781 0.23737
Coefficients:

Estimate Std. Error t value Pr(>|t|)
(Intercept) 2.187334  0.409397  5.343 4.22e¢—06 ***

tPM2.5 0.399506  0.128671  3.105 0.00354 **
PM10 0.003997  0.001127  3.546 0.00104 **
O3 0.003511  0.000544  6.455 1.21e—07 ***

Signif. codes: 0 “****0.001 “***0.01 “** 0.05 . 0.1 °” 1
Residual standard error: 0.08817 on 39 degrees of freedom
Multiple R-squared: 0.9308, Adjusted R-squared: 0.9255
F-statistic: 174.8 on 3 and 39 DF, p-value: <2.2e—16
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Figure 13. Regression diagnosis chart
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Marginal Model Plots
m— Data = -- Model m—Data ®-- Model

—_ o ’ —_ =) E

o w o

< | < ]

= o

N T | T | = T T 1 1
35 4.0 4.5 5.0 100 150 200 250
tPM2.5 PMI10
m— Data = -- Model ®— Data ®-- Model

_ odg, o _ =

o v 73, o a o o w7

< 08 °F Gl < ]

] @ “o 0 _
D e I S B B =
20 40 60 80 120 160 42 44 46 48 50 52 54
O, Fitted values
Figure 14. Marginal model diagram
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Table 6. Forecast result data
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5.087596 4993 481 5.177 &
5.204007 5.089 4.886 5.293 =
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4.875197 5.001 4.81 5.192 2
4.624973 4717 4.523 4911 =

4. BE

IS PSS — R UM I AR, G RS A B A2 e e [l VAR TR AN REAR 4 1) S I
AR B R FEKR, MERRIEAL, RFEAR RS E e, #7735
A, A RS BB B2 W CR BT, R T AR, IR e PR e AR R AT T TN,
KILT R PRI 5 S REAT BB, BB BORAR ST, 38— DR WY ST A e BT A 20
E&WH

R4 B AR HE G (ZR2018MA006), LI ZRE AL A2 BRI H (SDYY15129), W ZRAE 5T
A RITFE T e 47T H (SDY Y 17009).

SE
(1] PE2E5 ORI AQI-PM2.5 A S i st HeH- [ 5 OB AR PR 4 M WU 447 T 2 3 Y2 4 (EB/OL].

DOI: 10.12677/aam.2018.76088 741 IR s


https://doi.org/10.12677/aam.2018.76088

https://www.aqistudy.cn/historydata/monthdata.php?city=%E8%A5%BF%E5%AE%89

2] ZE5t. EFRESPMLICEIAR S SR ERINID]: (200830, Ridk: B RSHECER A6, 2015.
[3] ZEWRE, WA, HEL. 3T Bootstrap FiEM LR SR ERIENESHII]. WALIL 7 2B 4R (H SRR AR),
2014, 30 (4): 31-34.
[4] HIE, fBEM, REW. BT 2 u ik RIS K &R 2SR mINE ], 22N SRR R (H SRR AR),
2017, 31(4): 13-19.
[5] Samprit Chatterjee, Ali S. Hadi. #IfEEIAHT[M]. d65T: HLAE Tl H it 2013.
[6] Robert 1. Kabacoff. R 155 SLik[M]. dbnt: A RHEHL H kAL, 2016.
L !
Hans XM
HIPIRL R BB R 2

1. FTJFFAM T http:/kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
N FIRHESSE: [ISSN], FAWIT] ISSN: 2324-7991, RIA[E i
2. FTHFHIM B T http:/cnki.net/
Ao« BRSCHEREE” BEN, HIANSCEbRE, BRI

hEE S http:/www.hanspub.org/Submission.aspx
HAFIMEAE: aam@hanspub.org

DOI: 10.12677/aam.2018.76088 742 IR s


https://doi.org/10.12677/aam.2018.76088
https://www.aqistudy.cn/historydata/monthdata.php?city=%E8%A5%BF%E5%AE%89
http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:aam@hanspub.org

	Regression Analysis of Air Quality Data in Xi’an
	Abstract
	Keywords
	西安空气质量数据的回归分析
	摘  要
	关键词
	1. 引言
	2. 回归分析建模
	2.1. 建立一般多元线性回归模型
	2.2. 变换变量建模

	3. 预测
	4. 总结
	基金项目
	参考文献

