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Renew dataset

e description

data. describel)

sales_calls  interactions economy last_upgrade product_need discount monthly_usage ad_spend bugs_reported did_renew

count 10000.000000 10000.000000 10000.000000 10000.000000 10000.000000 10000.000000  10000.000000 10000.000000 10000.00000  10000.000000

mean 1.987900 2.194300 0.498817 10.027855 0.205747 0.233824 0510413 0.623815 0.60820 0.304500
std 1.220107 1.304923 0.238887 5.736058 1.005001 0.0902986 0.213940 0.503217 0.79359 0460213
min 0.000000 0.000000 0.000345 0005682 -3.756813 0011001 0.015036 0.014785 0.00000 0.000000
25% 1.000000 1.000000 0.243905 5.051535 -0.467320 0171214 0.342557 0.340137 0.00000 0.000000
b0% 2.000000 2.000000 0.499632 10.032872 0.208263 0.2388T1 0512787 0.517237 0.00000 0.000000
75% 3.000000 3.000000 0.746817 14993790 0.872302 0.305277 0.679745 0.697351 1.00000 1.000000

max 4.000000 7.000000 0.999919 19.996676 4124373 0.453810 09319458 2.929300 §.00000 1.000000



EDA

sns.displotidata, » = "ad_spend", hue = "did_renew")

<seaborn.axisarid, FacetGrid at 0x1d1e98a53640>
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EDA

e ad_spend”l 1, 28 A& [jf OICt 2XE7} BO| HHY &= A2 &2l 7ts.
e ad_spendZ} 0~1, 1~2, 2 =101 AZtOM RTLZSES ALt

ad_spend_bin = pd.cut(data["ad_spend"], bins = [0,1.2, np.infl. labels = [0,1,2])
for i in range(3):
print (datal"did_renew"]. loclad_spend_bin==i].mean(})

0. 28315451830654972
0. 42743538 /6739563
0. 5921052631 576947

e Ad_spend’t 25 MA=E0| 43| & A= 2oled = ULt
e = ad_spendE =2|H MHA=E0| S75t= AO| Ot 7}?



logistic regression

o 2= HE O|8HM MA=ES 05t
logistic regression 28 44

e ad_spend H==2| A|=7} O & A, p-value 2t=
0% 22 A2 =20l 75

e ad_spendS S2|B HAUS| TEX4+E £
2017k

import statsmodels.api as sm

sm_model = sm.Logit(¥, %)1.fit({disp=0)
sn_mode| . summary( )

Logit Reqgression Results

Dep. Variable:
Model:
Method:

Date:

Time:
converged:

Covariance Type:

sales_calls
interactions
economy
last_upgrade
product_need
discount
monthly_usage
ad_spend

bugs_reported

Wed, 08 Feb 2023

coef
-0.0730
0.0842
0.3228
-0.0583
1.0288
-3.1323
-0.69%9
0.4442
-0.0477

did_renew No. Observations:
Logit Df Residuals:
MLE Df Model:

Pseudo R-squ.:

09:48:11 Log-Likelihood:
True LL-Null:
nonrobust LLR p-value:
std err z P=|z| [0.025
0.057 -1.234 01989 -0.134
0053 1576 0.115 -0.021
0080 4014 0000 0185
0.005 -12.211 0.000 -0.085
0038 23913 0000 0959
0.267 -11.726 0.000 -3.656
0132 -5306 0000 -0.953
0.056 7.936 0000 0334
0034 -1.3%4 0183 -0.115

10000
9991

0.1804
-5037.5
-G146.3

0.000

0.975]
0.033
0139
0.430

-0.047
1.099

-2.609

-0.441
0.554
0.019



treatment effect =X

from econml.dmnl import LinearOML

est = LinearDML()

est,fit(datal"dic_renew"], datal"ad_spend"],
¥=cata.drop(["did_renew", "ad_spend"], axiz = 1) )

est . sunmary( )

o 23 =

e econml= O] oOHM ad_spendE treatment= N
E_Tl_ El-_ﬂ__ Cil- A|_ O treatment effect E%IE —|—§-)| point_estimate stderr  zstat pvalue ci_lower ci_upper
sales_calls 0034 0027 -1291 0197 0086 0018
interactions 0035 0025 1378 0168 -0.015  0.024
economy 0004 0038 -0.102 0919 0079 0071
° E% 7:”—J|\—7|- XJX'”&I'QE Xﬁl—% Z‘J% %!'OI_|OE|' —Jlk— last_upgrade -0.009 0002 -3881 00 -0.014  -0.004
ol o product_need 0005 0014 045 0653 -0.021 0023
MO discount 0082 0151 0586 0558 0207 0324

o = H - = — y B -

° p—value7|' DH_I_ = EH‘I‘T'__ OS2 7|_|-_|_ 7|-o monthly_usage 0085 0057 -1154 0249 -0177 0048
bugs_reported 0015 0016 0819 0358  -0.017  0.047

o FLUSIH p-valueZt A2 last_upgradel| 420
E 7:”—)'k—7|' DH =) x_ll'o CATE Intercept Resulis

point_estimate stderr zstat pvalue ci_lower ci_upper

cate_intercept 003 0054 1674 0.004 -0.015 0.195

Alinear parametric condifienal average freatment effect (CATE) model was fitted:
=6(X) - T+gX.W)+¢

where for every outcome i and treatment j the CATE 84 X)) has the form:

B;(X) = X"me_,",-j + cate_intercepi;;

Coeflicient Results table porirays the coe f;; parameter vector for each outcome § and treatment j. Intercept Results table porirays the care_intercept;; parameter.



treatment effect =M

e econml= O| &3l M ad_spendZE treatment=
H1 EFest ME treatment effect 2SS FH

o MXA| Zt DU CHSH treatment effect =4t
Lot O 2 &=
o MK| TZHO| treatment effect 4+ WS 0.002
o BAHMOZ ad_spend 1Et%l 377t A =ES

0.2% &SAZHSS LIEHH

causal _effect = est effect(data. dropl ["did_reney”
print(causal _effect .mean( )]
=ns.histplot (causal _effect )

0. 00208758841 342365534

. "ad_spend"], axis = 1))

<hxesiubplot: wlabel="Count ">
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2X| =8 AO|EO|M =& &l HO]& 7} O, 7h&fo
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sales calls

M= 2= ad_spend 4tit= F2

last_upgrade @ monthly usage

ad_spend® ¥ 7| X[+= last_upgrade,
monthly_usage”} did_renew0i| @eFS 77| X| 7|
M Z0f oMl 2 =&l 247t L=

bugs_faced

bugs_reported
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