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[ Abstract] Objective To explore the implementation method of generalized linear
model in Python software, and compare its process and results with other common statistical
software. Method Using GLM function, Logit and Poisson function in statsmodles library of
Python software, GLM function in R software and PROC GENMOD procedure step of SAS,
the binomial distribution and Poisson distribution data sets were analyzed, and the process and
analysis results of the three software algorithms were compared. Results The logic of the three
kinds of software to construct the generalized linear model is similar, but the software is slightly
different in code implementation, model fitting methods and other aspects, and the results of
the software are basically the same. Conclusion Python softwares can use different algorithms
to build generalized linear models, and can provide the same statistical analysis conclusions as

other mainstream statistical softwares.
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Table 1. Affairs data set

1D affairs gender age rating
1 0 0 37 4
2 1 0 27 4
3 1 1 27 5
4 0 0 57 3
5 0 0 22 5
601 1 1 32 5

%2 poisson_sim# iz
Table 2. poisson_sim data set

ID num_awards prog math
1 0 3 40
2 0 3 33
3 0 2 48
4 1 2 41
5 1 2 43
200 1 2 75
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Logistic [AIJHAF4 11T

data =pd.read_excel('D:/Affairs.x]sx")

Y=Affairs['affairs']

X= Affairs.Joc[:,['gender','age', 'rating']|

X=sm.add_constant(X)

glm_binom = sm.GLM(Y,X, family=sm.families.
Binomial())

res = glm_binom.fit()

print(res.summary())

1E ffi F Python 5% ¥R Poisson [0l 14 B}, ¥
Poisson_sim T AZF & num_awards TR{EZS Y, T4
HAF i prog, math IE{EZE X, IF4 X i E—1 8
FEI

Poisson [1] 5 EAAR 4T

data=pd.read_excel('D:/poisson_sim.xlsx")

Y=data['num_awards']

X=data.loc[:,['prog','math']]

X=sm.add_constant(X)

glm_poisson = sm.GLM(Y X, family=sm.families.
Poisson())

results = glm_poisson.fit()

print(results.summary())

Python H1, 7] EL#EH ] Logit 1 Poisson PR%X
AT AT, O ANTG B AR s P A8 s A i, {H
IR 4 X b —51) o

Logistic [BIFAT4 A :

data =pd.read_excel('D:/Affairs.xIsx")

Y=Affairs['affairs']

X= Affairs.loc[:,['gender','age’', 'rating']]

X=sm.add_constant(X)

logit = sm.Logit(Y,X)
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result = logit.fit()

print(result.summary())

Poisson [BIHRA4 4 «

data=pd.read_excel('D:/poisson_sim.xIsx")

Y=data['num_awards']

X=data.loc[:,|'prog','math']]

X=sm.add_constant(X)

model_pos = sm.Poisson(Y,X)

results_pos = model_pos.fit()

print(results_pos.summary())

TE R, SEPH Logistic [B1H 1 Poisson [A] ) ff
FHRYHER S GLM R, Logistic [\ X 1 4 2 35
5347, Poisson 1] = XF N (4 2 IAMA 434, 7E GLM
PR B AR SE B9 23 A R B AT S AR TR] B [l

Logistic [HIH A4 40F

Affairs <-read_xlsx("D:/ Affairs.xlsx")

result <—glm(affairs~gender+age+rating, data =
Affairs , family = binomial())

summary(result)

Poission [HF 7441 F

poisson_sim <-read_xlsx("D:/poisson_sim.xlsx")

result <— glm(num_awards ~ prog + math, data =
poisson_sim, family = poisson())

summary(result)

5 Z AL, fE SAS B, PROC
GENMOD aif 2, B o Aii eR S A B a2 42 e 5B
ASEIAS TR g [T

Logistic FHAA T

Proc genmod data= Affairs;

model affairs=gender age rating/dist=binomial
link=logit typel type3;

Run;

Poission T4 0F -

Proc genmod data= poisson_sim;

model num_awards = prog math /dist=poisson
link=log typel type3;

Run;
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Table 3. Results of parameter estimation in Logistic regression

S Python R SAS
- it 2l P>l it Al P>l Wi A Py
(Intercept) 0.97 1.75 0.08 0.97 1.75 0.08 -0.97 3.07 0.08
gender -0.25 -1.29 0.20 -0.25 -1.29 0.20 0.25 1.66 0.20
age -0.00 -0.03 0.98 -0.00 -0.03 0.98 0.00 <0.01 0.98
raling -0.51 -590  <0.01 -0.51 -590  <0.01 0.51 34.81 <0.01
E: Python#§ 25 R AGLM B A0 25 R
F4 PoissonEIASHfHit4ER
Table 4. Results of parameter estimation in Poisson regression

- Python R SAS

itz P>l it 2 P>l i Al P> )
(Intercept) -5.58 -824 <001 -5.58 -824 <001 -5.58 67.92 < 0.01
prog 0.12 0.76 0.45 0.12 0.76 0.45 0.12 0.57 0.45
math 0.09 898 < 0.01 0.09 898 < 0.01 0.09 80.71 < 0.01
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