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Abstract

In recent years, air pollution in Beijing is increasingly serious; PM2.5 has caused widespread con-
cern in the community. There are obvious limitations about influencing factors’ type and model
selection in current studies on the influence factors of PM2.5 concentration in Beijing. Based on
the above two points, this paper conducted a generalized additive model which regarded PM2.5
concentration as response variable and influence factors as predictor variable, and the results
showed that: the factors influencing PM2.5 concentration include NO; concentration, wind speed,
temperature, month, CO concentration, Oz concentration and humidity. This paper also conducted
a linear regression model in order to make contrast, and the results showed that the goodness of
fit of the additive model is much better than the linear model.

Keywords

PM2.5 Concentration, Generalized Additive Model, Linear Regression Model

ET T X ER e =T PM2.5:K B 220
HZRoth

FRE, K R
Hh I AR S (R ) B A B, bt
IR -

WEFIH: R, KB T SO LR T PM2.5 IR R R R A1), BE4Z9E, 2016, 6(4): 168-178.
http://dx.doi.org/10.12677/hjdm.2016.64019



http://www.hanspub.org/journal/hjdm
http://dx.doi.org/10.12677/hjdm.2016.64019
http://dx.doi.org/10.12677/hjdm.2016.64019
http://www.hanspub.org
http://creativecommons.org/licenses/by/4.0/

R, KA

Email: “moonlane2009@126.com, 1694519123@qqg.com

Wehs H . 20164F10A8H; FHHEM: 20164F10H24H; KA H: 20164F10H27H

H E

EER, EROESREREE™E, PM2SHFETHEE T ZRE. Bt dexmiPmM2.5%KE
HHERNP RS, ERRERMRMEREET A HERRRE. XEET ERFA, BT U
PM2.5¥R BN NAR R . RN B 2N TRIZR B i) SO AR, 25 R BIPM2.59K B IR W B 3R B98N O,
WE. XE. BE. Af COMRE. O:REMESE . XELE T RMEE AT, &RRIM
PERRAL D & ROR U BAL TR MR R

KA
PM2.5, | SUMMEARRL, SRtk E GRS

1. 518§

R BRI RT 5 EH, PM25 fERFEERN TSI R —, WAERERA R EE, s
W45 PM2.5 5 et B ). BT PM2.5 I BE RS R 3R A 7T, 5 RIS M (A 2% 3 B 5
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(2015)%5 078 1 BT PM2.5 IKE 5 AR ERZ AR R[2]. BIHEZL(2016)55HF 7L I PM2.5 5 PM10.
CO. NO,. SO, Z IR K FR[3]. MIERLEE T KA, 4K 2 Bt Fi 8 e 43 F A% G i Ze 1t (el A A Y
Koy BT PM2.5 IR JEIFZIA R 2R . 5K AR (2013) %581 i 2 7. 2 Ju 2k M R A B R 7 W R G 4605 PM2.5 ik
FERIFEmE, S5 RO IR T AT LLARRE PM2.5 W5 68%I1 224K [4] -

i LETR, BUATEFAZERA R —J7H, X PM2.5 IR 5 R H 3R IR BRR R —,
ZAMRFRWE ST F—J7 1, AR E TSR R AR, BRI G BURA . ik
B W R PR TE, A SCRI I R, SR AR AR =R R RN E AR, X PM2.5 WK E
SO R AT BN AT T R G0 T, AR BRI AL FRAE R M S R I UMY, Sk T AR G s M
BUK AR B R B . ANSCRHRI T

B-RGE B OWAE T U HES AR, B EE A RSAE S, LT
LR [l AR SO R R SR AIF 7T AL 5T PM2.5 IR FE IS M IR 3R, X MRS EAT T 22 A FE T B
FNTRAG,, ERA I TAEMARER ST TR g, SRS IR T — SR 5 5 1 ER DURI it .

2. I~ X 4R

AR, AES RO 52 BT HbR 22 2 3 () 5573 . Stone (1985 4F)#2 Y 1 v A in P45 4 (additive model),
B e (s — NI PE TR F S OIS R BOR AT, G 7 “4EFEARAR” [W#[5]. Hastie A1 Tibshirani
(1990 ) ¥ AN RY (AR N T L PE R (generalized linear model, GLM), T &t m=4: 7 ) Utk
%714 (generalized additive model, GAM), |~ SUNMPEAR IR & P AR IR O, A 5 A2 AR P e 2 e B3 o 1 A
TR e 9577 P B 5 im0 0 BB RS R [6]
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Figure 1. Lnpm histogram
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Table 2. The steps of building model
2. BNEBENSER

i IR WiRrS
Stepl e fused i 17 41 i
Step2 TR R A TR/ ik
Step3 SRR E R FRZER QQ B
Step4 TR PEAN Y IR S5 0 A I 2 1 R A2 A3 B . T 280
Step5 G5 R H iR ST
Table 3. The steps of BE
% 3. EERIRIERN SR
i IR LR 2 E|S2 R TE A IR E 21
Stepl AR TN A6 1) BIANMEE BAaNRE 41$>0.5
Step2 AR Stepl R MEI Y B 7 MR EEit e HAaNEE 4H$>0.5
Step3 A FAEN Step2 AR A REM 4 MR A3NEE EeItTE H21<05
Stepd 44 Step2 VSN K SRR B LR LRE £4>05
Table 4. Parameter estimates
= 4. SEHIT
Parameter Parameter Estimate Standard Error t Value Pr> ||
Intercept 1.81315 0.11474 15.80 <0.0001
tmax —0.00644 0.00296 —2.18 0.0302
windmax 0.01302 0.00217 6.01 <0.0001
NO, 0.01787 0.00130 13.74 <0.0001
Linear (month) —0.03144 0.00643 —4.89 <0.0001
Linear (CO) 0.28388 0.02870 9.89 <0.0001
Linear (032) 0.00508 0.00049919 10.18 <0.0001
Linear (humid) 0.00877 0.00118 7.43 <0.0001
Table 5. Fit summary for smoothing components
#5. ESHUE
Component Smoothing Parameter DF GCV Num Unique Obs
Spline (month) 0.630210 4.308515 0.021783 12
Spline (CO) 0.999959 8.913956 0.111831 340
Spline (032) 0.999966 6.030382 0.079181 176
Spline (humid) 0.999942 3.155438 0.046933 8
Table 6. Analysis of deviance
6. BESH
Source DF Sum of Squares Chi-Square Pr > ChiSq
Spline (month) 4.30852 4.318683 38.1996 <0.0001
Spline (CO) 8.91396 22.019559 194.7672 <0.0001
Spline (032) 6.03038 2.076251 18.3648 0.0055
Spline (humid) 3.15544 1.631258 14.4288 0.0028
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Table 7. Goodness of fit
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Figure 2. Table of comparison between real value and GAM prediction value
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Figure 3. On the prediction of ozone concentration
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Figure 4. The forecast of humidity
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Figure 5. Forecast of the month
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Figure 6. The prediction of CO concentration
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Table 8. Parameter estimates

8. SHfhIT

Variable DF Parameter Estimate Standard Error t Value Pr>|t| Variance Inflation
Intercept 1 1.16145 0.15861 7.32 <0.0001 0
month 1 —0.05704 0.00813 =7.02 <0.0001 1.51949
NO, 1 0.03686 0.00295 12,51 <0.0001 9.74253
Cco 1 0.32654 0.05925 5.51 <0.0001 8.25080
humid 1 0.01382 0.00153 9.05 <0.0001 2.10674
windmax 1 0.01588 0.00280 5.67 <0.0001 1.57194
no23 1 —0.00000110 1.910873E-7 —5.76 <0.0001 8.61501
co3 1 —0.00328 0.00126 —2.60 0.0098 4.77293
0323 1 6.359915E-8 6.027122E-9 10.55 <0.0001 1.06678




Table 9. Goodness of fit
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Figure 7. Table of comparison between the real value and the predicted value of the two models
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