HIBEZSAE 2023 £ 4 B¥ 36 5% 44 J.Math.Med. Apr. 2023, Vol. 36, No.4

-

R -
INERITIREMRR AT XAInEs
TEPython Ay SE IR

FHE, FHE, T B, FPR®, KEE, T &

RXAFAH T EFKR (KX 430071)

[{EZE] B WEIAT AT F U D E WA B R T 50506, R Python DLK
HoAth B GRS B0 U A AY ( generalized additive models, GAM ) MU, LA
AP SE R R, F7iE DA PM, 685 IR GEm A BE AR Z
[R5 RAVE RS, 43 R H Python B4 statsmodles J& . R FXF mgev FEFT SAS B4 1
proc gam 1E7%, FAEE GAM A3, A& 8 am AR . 80 DL SEUS T 2 5
R AP GAM BRI EEOR AR, BAEN S REUL AR . AU LK
ATE AR AR RS Dy TR i 26501, 23R 45 RIS —3, 2518 Python SRIFFI A
=7 PER SR SCRT AL ARG AL, Sy i — 2D R AR A T S U 1 AL 1 2%

[ <##17)1 Python; J7 SCAPIIRRAEL ;W] FP 5 s PREIRATHA 2

Implementation of generalized additive models in environmental
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[ Abstract)] Objective To explore the common time series data in the field of
environmental epidemiology, using Python and other statistical softwares to realize the
modeling of generalized additive models (GAM), and to compare the similarities and
differences of the modeling process and results of each software. Method A study of the
relationship between PM, ; and the number of hospital admissions of respiratory diseases was
taken as an example. Python software used statsmodles library, R software used mgcv library,
SAS software used proc gam syntax to build GAM models, and the differences in codes,
parameter settings, and parameter estimates were compared. Results The modeling logic of 3
programs is similar, but there are differences in the built-in function fitting process, code using
and callable spline function. The outputs are basically consistent. Conclusion Python software
can build GAM by using third-party libraries. It provides a reference for further expanding its

application in the field of epidemiological scientific research.
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Figure 1. Daily variation of PM, s concentration and the number of hospital admissions of
research objects from 2017 to 2018
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x1 BRI, SERAREKEBIERR
Table 1. Data of particulate matter, meteorology and research objects

Date 8] 731 ABE NER AR A5 AR PM, 5
2017/1/1 1 388 1 9.5 76 10.225
2017/172 2 415 0 9.2 79 11.934
2017/1/3 3 552 0 9.8 81 14.838
2017/1/4 4 497 0 10.9 93 16.185
2017/1/5 5 384 0 8.8 98 2.848
2017/1/6 6 401 0 7.7 98 1.596
2017/1/7 7 356 1 6.6 89 2.690
2017/1/8 8 315 1 5.9 88 5.828
2017/1/9 9 460 0 5.1 86 9.975
2017/1/10 10 424 0 6.5 75 7.606

GCV) FIR?, PR LL PM,s 575 Wi /5 0
R ) Fe g B N Se B 5 4544, FIH Python
[ statsmodels JFEF 2 GAM £ F 5 R B4
SAS B th A5 SR AT HURR, ik Python 4525
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n=E(Y[Xy, Xy, ""Xp)
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JEHFNZL GLMGam 154], CyclicCubicSplines i#4],
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HABIERAFTE base_data ', ApS U0

import statsmodels.api as sm

import pandas as pd

from statsmodels.gam.api import GLMGam,
CyclicCubicSplines

base_data=pd.read_csv(r'"D:data.csv")

(2) XffpRes i A TRE 2R

1£ Python statsmodles e, fiFH GLMGam R
B TG o AR O A, R EEZ A
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x_spline=base_datal['time','wendu','shidu']|

bs=CyclicCubicSplines(x_spline, df)
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bs=CyclicCubicSplines(x_spline, df=[15%2.4.,4])
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gam_bs=GLMGam.from_formula(

'y ~ p2.5+ dow', data=base_data,smoother=bs,
family=sm.families.Poisson())
res_bs=gam_bs.fit()

print(res_bs.summary())

) proc gam TEAJFH GAM fRAIE SR, T
Python 55 SAS B v n] REHEAE SR R BRI R,
PRAUEZ SR A AT L, ZASCE R Python 21
HESTE IR ST T RE S5 (ceyelic cubic splines ) pREL S
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1.3 RBEWIE A, IFBCES— HIEE R A W, Kk s
K R 3.6.1 8 A B mgev £ 15 SAS 9.2 FIER IR, R, SAS MRS WAE 1.
R SAS
library(mgev) proc gam

base_data <— read.csv( “D:data.csv” )
model<—gam(y~ p2.5+s(time,
df=30)+as.factor(dow)+
s(wendu,df=4)+s(shidu,df=4),

family=poisson,data=base_data)

data= base_data;
model y=
param(p0)
param(dow)

spline(time,df=30)

summary(model) spline(wendu,df=4)
spline(shidu,df=4) /dist=POISSON; run;
HE1 R. SASHIEIGAMK S
Box 1. GAM codes in R and SAS
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Table 2. Results of parameter estimation in Python, R and SAS

¢l Ar i A PRifEDR ORfH (95%CI) ZItE Pl
Python
AR 3.937 0.003 - 1298.86" <0.01
PM, 0.087 0.009 1.091 (1.072,1.110) 9.29" <0.01
B -0.299 0.004 0.742 (0.736,0.747 ) —68.63° <0.01
R
AR 6.047 0.004 - 1273.85" <0.01
PM, 0.088 0.009 1.091 (1.073,1.111) 9.62° <0.01
B -0.298 0.004 0.742 (0.736,0.748 ) -68.63" <0.01
SAS
AR 5.889 0.017 - 348.00° <0.01
PM, 0.087 0.007 1.091 (1.076,1.106) 11.70" <0.01
R -0.301 0.004 0.740 (0.734,0.746 ) —-69.27" <0.01
E. 2 A
Python T HORAT. PMys, SEMIE SRR, WREEASLAT I, SRR PR th (175 e B 2 1
a5 e=3.937, a=0.003, Z=1298.86, P S i MM TTE FbR E DA RA BT R, (H 25 5

< 0.01; B,=0.087, a=0.009, Z=9.29, P < 0.01;
B,=-0.299, 0=0.004, Z=-68.63, P < 0.01.
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