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def (self,flag_name, data=pandas.DataFrame(), reject_name='',6data_reject=pandas.DataFrame(), data_oot=pandas.DataFrame(), train_rate=0.6,
bad_name='#Bad', good_name='#Good', piece=5, rate=0.05,
min_bin_size=50, not_in_list=['None’, 'NaN','NA', ‘nan',Nonel, not_var_list=[],flag_var_list=[], cut_method='cut_ks',
combine method='combine_iv',bin_thought="'Up-Bottom',
iv=0.02, ks=None, mic=None, single=0.95,min_bin_num=2, ar=None, corr_p=None,corr_s=None, ptest=None, ltest=None, ftest=None,
C=3,selection_threshold=0.1, random_state=0, corr_rate=0.8,p_value=0.05, requirement='offline’',train_name='Train',
test_name='Test',oot_name='0ot',nprocess=4,output_path="",6output_name=""',6base_odds=50,base_score=500,add_odds=2,add_score=20,
var._description=pandas.DataFrame(),ks_decline_rate=0.1, reject_correct_rate=0.7,model iter max_time=6,6ks_min=0.3,ks_cut=False,
score_bin_method='best_ks',discrete_list=[],single_bin_value={},no_control_direction=[]):

Explanation

RABIRR, RERBREER. MEFAAHESER

Parameters

flag_name: string

BB

data: dataframe

BIEEAE

reject_name: string
ELETIRFR

data_reject: dataframe, default=pandas.DataFrame()

EED eSS

data_oot: dataframe, default=pandas.DataFrame()
MR ARER

train_rate: float, default=0.6
WILRER SLE

bad_name: string, default='bad'
ARSI R

good_name: string, default='good'
IFHREESR

USSR A e | ) Im e e o,



piece: int, default=5
DEZABE

rate: float, default=0.05
PHESHEFERT/IGLE

min_bin_size: int, default=50
PEBERRR/NEE

| ®

not_in_list: list, default=['None','NaN','NA','nan',None]

SEIIR

not_var_list: list

FHREUTHISIE, s, FNSHB. EinE. SHIESEE

flag_var_list: list
TERETH, EEREHNERNGIE, LLulyins

cut_method: string, default='cut_ks'

$binta75 %

combine_method: string, default='combine_iv'
RAabint%E

bin_thought: string, default='Up-Bottom"
2binf 818

iv: float, default=0.02
ivigE

ks: float, default=None
ksH{E

mic: float, default=None

RAEEREBE

single: float, default=0.85
S—FHERE

min_bin_num: int,default=2
SEREE, BRTRKEMNS

ar: float, default=None
arfR{E




133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177

corr_p: float, default=None
BUREMER AR ERE

corr_s: float, default=None

HiB R SR AMRE

ptest: float, default=None
RRiE-R K p-valuetE

ltest: float, default=None
BRI p-valueld &

ftest: float, default=None
fiep-valuel{E

c:int, default=3
TEIMENET R

selection_threshold:float, default=0.1
TEIHERE
random_state:int, default=0

BEHL R T

corr_rate:float, default=0.8
HEXABEE

p_value:float, default=0.05
pvaluetd{E

requirement:string, default='offline"

ZEHHRNEEZTIHE

train_name:string

WkERBM

test_name:string

MR ZFR

oot_name:string

SNERTESR BN

nprocess:int, default=4
SHENE, BTIRHEESbinfIHER

I |©

P TP PR ] TR DN EEiiE WEmem e




178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
{5
196
197
198
199
200
201
202
pLk}
204
205
206
207
208
209
pa)
211
212
213
214
215
216
217
218
219
220
221
222

output_path:string, default=""'
RABBERRFORE

output_name: string, default='"
LERREFFREBM

bad_odds:float, default=50
EEGFIREE

base_score:int, default=500

RS

add_odds:intfloat, default=2
oddsZER K

add_score:int, default=20
0ddsTH—MH K, HERBERADE

var_description: dataframe, default=pandas.DataFrame()

fERE X

ks_decline_rate: float, default=0.1
abs (I|%Eks-MidERks) / W4Sks LR, HRNAEREST, SNAESHIDNGSE. WilERE

reject_correct_rate: float, default=0.7
ZRIELIEMTTUNARES E—/RIEEHERTIRZEXILE, [EMRE KT reject_correct_rateMELEHNTSER, TMHEER

model_iter_max_time: int,default=6
BEERBARE, MNRBELZES, kEksSMRESTRATIIMR, BHER, UBREIRENERER

ks_min: float,default=0.3
ksiAFIRR/IVE

ks_cut: boolen,default=False
= ERBBks&/MERHF

score_bin_method: string,default='best_ks'

BESHNDATE

discrete_list: list,default=[]
EEBHEENBMRList

single_bin_value: dict,default={}

EERERMH N—ANIEIREE (FB#ENone, EXNRKERIAEMSN—A)




223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267

no_control_direction: list,default=[]
EEFBENDEbad_rate5E#HTIRFINER, SNRASSHER, M, EUE, RUELEFHEE
if flag_name not in flag_var_list:
flag_var_list.append(flag_name)
if reject_name and reject_name not in flag_var_list:
flag_var_list.append(reject_name)
not_var_list.extend([flag_name, reject_name])
Base_Feature_Analyse. (self,flag_name, data,data_oot,train_rate,bad_name,
good_name, piece, rate, min_bin_size, not_in_list,
not_var_list, flag_var_list,cut_method,combine_method,bin_thought,
train_name, test_name,oot_name,nprocess, requirement,discrete_list,single_bin_value,no_control_direction)

self.iv=iv

self.ks=ks

self.mic =mic

self.single =single
self.min_bin_num=min_bin_num
self.ar =ar

self.corr_p =corr_p
self.corr_s =corr_s
self.ptest =ptest

self.ltest =ltest

self.ftest

self.base_odds=base_odds

self.base_score = base_score

self.add_odds=add_odds

self.add_score = add_score
self.var_description=self.check_var_description(var_description)
HHAHHRHARHARH A

self.reject_name=reject_name

self.data_reject=data_reject

self.C=C
self.selection_threshold=selection_threshold
self.random_state =random state
self.corr_rate =corr_rate

self.p_value =p_value

R
self.output_path =output_path
self.output_name=

se}f.ksfdecl1ne_rate5ks_dec1ine_rate

1T IR —3

WRTEIr PR NIy e NI I



268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312

self.reject_correct_rate=reject_correct_rate
self.model_iter_max_time=model_iter_max_time
self.ks_min=ks_min
self.ks_cut=ks_cut

self.score_bin_method=score_bin_method
HHHAHHHAH
self.reject_len=len(self.data_reject)
self.data_total=copy.deepcopy(self.data)
self.iter_time=0

@staticmethod
def check_var_description(var_description):

Explanation

REEIRE X

if type(var_description) != pandas.core.frame.DataFrame:

return var_description

elif len(var_description) == 0 or len(var_description.columns) > 2:

return var_description

else:
index = list(var_description.columns)
tmp = var_description[index]

tmp['lenl'] = list(map(lambda x: len(x), tmp[index[011))
tmp['len2'] = list(map(lambda x: len(x) if type(x)==str else @, tmp[index[1]]))
if tmp['lenl']l.max() > tmp['len2'].max():
var_description.columns = ['Description’, 'Characteristic']
else:
var_description.columns = ['Characteristic', 'Description’]
var_description = var_description[['Characteristic', 'Description']]
if len(var_description[var_description['Characteristic'] == 'intercept']) == 0:
var_description. loc[len(var_description)] = ['intercept', u'E&In']
return var_description

@staticmethod
def str_to_unicode(x):

Explanation

YExEEunicode/wmi3

try:
return x.decode('utf-8")

WRETOO TRV RIRT AR B B ) IAR [



313 except:

314 & return x

315

316 @staticmethod =
317 o def get_logit_pre(result,train_data_woe, flag_name,final_list):

318 = nnn

319 Explanation

320 | ——————

321 RIEEEEIERAER, REZHERNTUNER —
322 nmnn

323 if len(train_data_woe)==0: o
324 return pandas.DataFrame([],colunns=[flag_name, 'predict'])

325 train_pre=train_data_woe[[flag_name]]

326 train_pre['predict'] = result.predict(train_data_woe[final_list])

327 @) return train_pre

328

329 @staticmethod

330 3 def iteration_logistic(data_woe,flag_name,train_rate,final_list,ks_cut=False, ks_min=None,ks_decline_rate=0.1,iter=0,model iter max_time=6): =
331 = nman

332 Explanation

333 ———————e

334 RiEwoeIEHAR 1T logisticiRBUA, HEISRKs. MHRKkSIAFIER g
335 —MRERINT:

336 (1) MgRER. MIAEKKSHERT—RIME, tEi0.3, {TF0.3WAERTH =
337 (2) abs(ilgkEeks —MikEeks) / WgkSEks BENTF—NEE, TURNEREWLE ERUFRE, BRLH =
338 nmnn =
339 train_data_woe, test_data_woe=Standard_Model Building.offline_train_test(data_woe, flag_name, train_rate) =
340 train_data_woe['intercept']=1 .
341 test_data_woe['intercept'] = 1 -
342 # The feature selection is done,start to modeling [
343 logit = sm.Logit(train_data_woe[flag_name]l, train_data_woel[final_list]) —
344 result = logit.fit() —
345 train_pre=Standard_Model_Building.get_logit_pre(result,train_data_woe, flag_name,final_list) p—
346 test_pre = Standard_Model_Building.get_logit_pre(result, test_data_woe, flag_name, final_list) i
347 #oot_pre = Standard Model Building.get logit pre(result, oot data woe, flag name, final list) -
348 train_ks=Feature_Evaluate Method.KS(train_pre,flag_name, 'predict’) [0] =
349 test_ks = Feature_Evaluate_Method.KS(test_pre, flag_name, 'predict')[0] =
350 print('train_ks:',train_ks) —
351 print('test_ks:',test_ks) =
352 S # plot the feature important -
353 # import matplotlib.pyplot as plt —
354 # plt.figure(figsize=(12, 8)) =
355 # coef = pandas.Series(result.feature_importances , final_list).sort_values(ascending=False) —
356 # new_coef = coeflcoef > 0.001] B
357 # new_coef.plot(kind="bar', title='Feature Importances') =



358 # plt.savefig('test.pdf')

359 # plt.savefig('test.pdf')

361 g if iter+l==model_iter_max_time: =
362 ‘ print('The maximum number of iterations reached the model, and no expected model was found.')

363 A return train_data_woe,test_data_woe,train_pre,test_pre,result

364 #

365 ks_prove=False

366 o if ks_cut==True: -
367 5 if train_ks>=ks_min or test_ks>=ks_min:

368 \ if abs(train_ks - test_ks) / max(train_ks, test_ks) <= ks_decline_rate: o
369 A return train_data_woe,test_data_woe,train_pre,test_pre, result

370 ‘ iters=1

371 & return Standard_Model_Building.iteration_logistic(data_woe,flag_name,train_rate,final_list,k ks_cut,ks_min,ks_decline_ rate,iter)

372 o else:

373 if abs(train_ks - test_ks) / max(train_ks, test_ks) <= ks_decline_rate:

374 return train_data_woe, test_data_woe, train_pre,test_pre,result

375 iter +=1

376 A return Standard_Model_Building.iteration_logistic(data_woe,flag_name,train_rate,final_list, ks_cut, ks_min, ks _decline rate,iter)

377

378 @staticmethod

379 5 def iteration RF(data_original,flag_name,train_rate,final_list, ks_cut=False ks_min=None ks_decline_rate=0.1,iter=0,model iter max time=6):

380 =] nun

381 Explanation [
382 ——‘—’ —————— !
383 RBEREFERHITENSAMRENRMAS BB IERIENR, ERNI%EKs. MiKEksATIER e
384 —MRERINT: =
385 (1) LR, MARKSHEART—MRME, tEo.3, {F0.30NAERTH o
386 (2) abs (l&&Rks —MikERks) / M%kEEks BENT—MIE, SURHEREMRE ERUFRE, BEALK |
387 ‘SN B
388 1, SARABHETTULER —
389 2. AIERgridsearchcviR®En_estimatorsts{E(E: —
390 param_testl = {'n_estimators': list(range(10, 200, 10))} —
391 3. RIEHREN_estimators, BILBRRZINENSE: REREAREmax_dept hHIRER T RERID FIBRIVEREnin_samples_split—iEiF5: B
392 param_test2 = {'max_depth': list(range(3, 14, 2)), 'min_samples_split': list(range(50, 201, 20))} -
393 4. RAEBRAT T ABRD BRI VEREnin_samples_splitfHFH mm/MEEREmin_samples_leaf—i2iAs: —
394 param_test3 = {'min_samples_split': list(range(80, 150, 20)), 'min_samples_leaf': list(range(10, 60, 10))} =
395 5. BREBIBHERAHE S nax_featuresififs : —
396 param_test4 = {'max_features': list(range(3, 11, 2))} —
397 6. REARIANSHBERFEANRE, [EIER, —
398 —
399 S R -
400 train_data_original,test_data_original=Standard_Model_Building.offline_train_test(data_original, flag_name, train_rate) —
401 x_train=train_data_original[final_list] |
402 y_train=train_data_original[[flag_name]]l =




403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447

D

x_test=test_data_original[final_list]
_test=test_data_original[ [flag_name]]
train_pre=copy.deepcopy(y_train)
test_pre = copy.deepcopy(y_test)
# The feature selection is done,start to modeling
result=RandomForestClassifier(bootstrap=True, class_weight=None, criterion='gini',
max_depth=None, max_features=0.2, max_leaf_nodes=None,
min_samples leaf=1, min_samples_split=2,
min weight fraction leaf=0.0, n_estimators=10, n_jobs=1,
00b_score=True, random_state=None, verbose=0,
warm_start=False)
#result = RandomForestClassifier(oob score=True, random state=10)
result.fit(x_train, y_train)
#
train_pre['predict']=result.predict_proba(x_train) [:,1]
test_pre['predict']=result.predict_proba(x_test)[:,1]
#o0ot_pre = Standard Model Building.get logit pre(result, oot data woe, flag name, final list
train_ks=Feature_Evaluate Method.KS(train_pre,flag_name, ‘predict') [0]
test_ks = Feature_Evaluate_Method.KS(test_pre, flag_name, 'predict')[0]
print('train_ks: ', train_ks)
print('test_ks:',test_ks)
if iter+l==model_iter_max_time:
print('The maximum number of iterations reached the model, and no expected model was found.')
return train_data_original,test_data_original,train_pre,test_pre,result
# BfXn_estimatorsi#TRIgIEER
param_testl = {'n_estimators': list(range(10, 200, 10))}
gsearchl = GridSearchCV(estimator=RandomForestClassifier(min_samples_split=50,
min_samples_leaf=20, max_depth=6, max_features=0.5,
random_state=10),
param_grid=param_testl, scoring='roc_auc', cv=5)
gsearchl.fit(x_train, y_train[flag_namel)
#gsearchl.qrid scores , gsearchl.best params_, gsearchl.best score
best_n_estimators=gsearchl.best_params_['n_estimators']
# SHRFERRAREMax_depthiIPERT RERIS A &=/ VA Eimin_samples_sp liti#{TMBEER
param_test2 = {'max_depth': list(range(3, 14, 2)), 'min_samples_split': list(range(50, 201, 20))}
gsearch2 = GridSearchCV(estimator=RandomForestClassifier(n_estimators=best_n_estimators, min_samples_leaf=20,
max_features='sqrt', oob_score=True, random_state=10),
param_grid=param_test2, scoring='roc_auc', cv=5)
gsearch2.fit(x_train, y_train[flag_name])
best_max_depth=gsearch2.best_params_[‘max_depth']
best_min_samples_split=gsearch2.best_params_['min_samples_split']
#gsearch2.grid scores_, gsearch2.best params_, gsearch2.best score
# WWRRIMDBE—LRE, ZHENERT, WTRETRBISFIERIVERE
# min_samples_split, ERARE—RE TR, EARXIMRENEMSEFEXK, BY
# AP RBIDAARR/IVEEREmin_samples_splitHlH-F T R&MEREmin_samples_leaf—i2ifs

P
amme



448 param_test3 = {'min_samples_sElitl': l_is't(range(So, 150, 20)), 'Ein_'sampfes_leaf': list(range(10, 60, 10))}

449 gsearch3 = GridSearchCV(estimator=RandomForestClassifier(n_estimators=best_n_estimators, max_depth=best max_depth,

450 max_features='sqrt', oob_score=True, random_state=10),

451 param_grid=param_test3, scoring='roc_auc', iid=False, cv=5) =
452 gsearch3.fit(x_train, y_train[flag_name])

453 best_min_samples_split = gsearch3.best_params_['min_samples_split']

454 best_min_samples_leaf = gsearch3.best_params_['min_samples_leaf']

455 #qsearch3.qrid scores , gsearch3.best params , gsearch3.best score

456 |
457 # BRENRARHIEmax_featuresfififs

458 # GridSearchCViparam_grid3 2 HR~aMATIR —
459 param_test4 = {'max_features': list(range(3, 11, 2))}

460 gsearch4 = GridSearchCV(estimator=RandomForestClassifier(n_estimators=best_n_estimators, max_depth=best max_depth,

461 min_samples_leaf=best_min_samples_leaf, min samples split=best_min_samples_split,

462 oob_score=True, random_state=10),

463 param_grid=param_test4, scoring='roc_auc', iid=False, cv=5)

464 gsearch4.fit(x_train, y_train[flag_name])

465 best_max_features = gsearch4.best_params_|['max_features'] ]
466 #qsearch4.qrid _scores , gsearch4.best params , gsearch4.best score —
467 —
468 # RIARESY, BEREER =
469 result = RandomForestClassifier(n_estimators=best_n_estimators, max_depth=best_max_depth g
470 .. min_samples_leaf=best_min_samples_leaf, min_samples_split=best_min_samples_split,

471 0ob_score=True, random_state=10) -
472 !
473 result.fit(y_train, x_train) o
474 train_pre['predict']=result.predict_proba(x_train) [:,1] A
475 test_prel['predict']l=result.predict_proba(x_test)[:,1] "'
476 #oot_pre = Standard Model Building.get logit pre(result, oot data woe, flag name, final list) U
477 train_ks=Feature_Evaluate_Method.KS(train_pre,flag_name, 'predict") [0] |
478 test_ks = Feature_Evaluate Method.KS(test_pre, flag_name, 'predict’)[0] -
479 -
480 ks_prove=False —
481 if ks _cut==True: |
482 if train_ks>=ks_min or test_ks>=ks_min: -
483 if abs(train_ks - test_ks) / max(train_ks, test_ks) <= ks_decline_rate: -
484 return train_data_original,test_data_original,train_pre,test_pre,result -
485 itert=1 —
486 return Standard_Model_Building.iteration_logistic(data_original,flag_name,train_rate,final_list,ks_cut,ks_min,ks_decline_rate,iter) =
487 else: —
488 if abs(train_ks - test_ks) / max(train_ks, test_ks) <= ks_decline_rate: —
489 return train_data_original, test_data_original, train_pre,test_pre,result —
490 iter += 1 —
491 return Standard_Model_Building.iteration_logistic(data_original,flag_name,train_rate,final_list,ks_cut,ks_min,ks_decline_rate,iter) =

492



493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
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529
530
531
532
533
534
535
536
537

@staticmethod
def iteration_lightgbm(data_original,flag_name,train_rate,final_list, ks cut=False,ks_min=None,ks decline rate=0.1,iter=0,model_iter_max_time=6):

Explanation

RIERIAHRHITEBOTRENRM S BB IERIENR, ERI%SRAs. MiXKkSIATIZR

—MRERIUT:

(1) KSR, MARkSHBAT—MEE, LEiN0.3, BF0.3MWHRERTRK

(2) abs (%&Rks — WikERks) / NI%SKks BENTF—MEE, [SURHERENRE ERIFRE, KRBT
from lightgbm import LGBMClassifier

import lightgbm as 1gb

from sklearn.metrics import roc_auc_score

train_data_original,test_data_original=Standard_Model_Building.offline_train_test(data_original, flag_name, train_rate)
x_train=train_data_original[final_list]
y_train=train_data_original[[flag_name]]
x_test=test_data_originall[final_list]
_test=test_data_originall [flag_name]]
train_pre=copy.deepcopy(y_train)
test_pre = copy.deepcopy(y_test)
predictors = final_list
result =LGBMClassifier(objective="regression',num_leaves=31, learning_rate=0.05,n_estimators=20)
result. fit(x_train,y_train,eval_set=[(x_test, y_test)],eval_metric='11',early_stopping_rounds=5)
#
train_pre['predict']=result.predict(x_train)
test_pre['predict']=result.predict(x_test)
#oot pre = Standard Model Building.get logit pre(result, oot data woe, flag name, final list)
train_ks=Feature_Evaluate Method.KS(train_pre,flag_name, ‘predict') [0]
test_ks = Feature_Evaluate_Method.KS(test_pre, flag_name, 'predict')[0]
print('train_ks:',train_ks)
print('test_ks:',test_ks)
if iter+l==model_iter_max_time:
print('The maximum number of iterations reached the model, and no expected model was found.')
return train_data_original,test_data_original,train_pre,test_pre,result
#RAERLightgbm
1gb_train = lgb.Dataset(x_train, y_train)
lgb_eval = 1lgb.Dataset(x_test, y_test, reference=lgb_train)

# BBUEHFHRTHR

params = {
'task': 'train',
'boosting_type': 'gbhdt', # RERFHE
'objective': 'regression', # EiREE
‘metric': {'12', ‘auc'}, # LR



538 'num_leaves": 3i, # HFHRE

539 'learning_rate': 0.05, # &K

540 'feature_fraction': 0.9, # ERAISEERLEE

541 'bagging_fraction': 0.8, # EMEOBAREELLE —
542 'bagging_freq': 5, # k BEHF&EE k RiERMITbagging

543 'verbose': 1 # <0 BR¥M&HN, =0 BERER (BE), >0 ERER

544 A }

545

546 print('Start training..."') —
547 # % cv and train

548 gbm = 1gb.train(params, lgb_train, num_boost_round=20, early_stopping_rounds=5) —
549 train_pre['predict']=gbm.predict(x_train)

550 test_prel['predict']=gbm.predict(x_test)

551 #o00t_pre = Standard Model Building.get logit pre(result, oot data woe, flag name, final list

552 train_ks=Feature_Evaluate_Method.KS(train_pre,flag_name, 'predict') [0]

553 test_ks = Feature_Evaluate_Method.KS(test_pre, flag_name, 'predict')[0]

554 print('train_ks:',train_ks)

555 print('test_ks:',test_ks) —
556 —
557 print('Save model..."') =
558 # RFERIBSCH o
559 gbm. save_model( 'model.txt") g
560

561 print('Start predicting...') =
562 # FUMEIES p—
563 A y_pred = gbm.predict(x_test, num_iteration=gbm.best_iteration) e
564 —
565 @staticmethod L
566 E def iteration_gbdt(data_original,flag_name,train_rate,final list,ks cut=False,ks min=None,ks decline rate=0.1,iter=0,model_iter_max_time=6): L
567 3 nnn .
568 Explanation -
569 | | ——— '
570 RIBERIAHEARFHITEBD TR N KM S BMBIERIAN, EENISSRAs. MHKRASIATIER :
571 —RRERUT: [~
572 (1) MR, MRRKSHBAT—MRIE, thi0.3, |F0.3MWAHERT —
573 (2) abs (Illl4&Rks —MikERks) / NIkEeks BENF—MRE, TUMHEREMLE ERUFRE, RELN =
574 L’J mnn =
57/5 from sklearn.ensemble import GradientBoostingClassifier —
576 from sklearn import cross_validation, metrics —
577 from sklearn.grid_search import GridSearchCV —
578 import matplotlib.pylab as plt —
579 from matplotlib.pylab import rcParams —
580 =
581 train_data_original,test_data_original=Standard_Model_Building.offline_train_test(data_original, flag_name, train_rate) :

582 x_train=train_data_original[final_list]



583
584
585
586
587
588
589
590
591
592
593
594
595
596
597
598
599
600
601
602
603
604
605
606
607
608
609
610
611
612
613
614
615
616
617
618
619
620
621
622
623
624
625
626
627

y_train=train_data_original[[flag_name]]
x_test=test_data_original[final_list]
_test=test_data_originall[flag_name]]
train_pre=copy.deepcopy(y_train)
test_pre = copy.deepcopy(y_test)
predictors = final_list
result = GradientBoostingClassifier(random_state=10)
result.fit(x_train,y_train)
#
train_pre['predict'l=result.predict(x_train)
test_pre['predict']=result.predict(x_test)
#o0o0t_pre = Standard Model Building.get logit pre(result, oot data woe, flag name, final list
train_ks=Feature_Evaluate_Method.KS(train_pre, flag_name, 'predict') [0]
test_ks = Feature_Evaluate_Method.KS(test_pre, flag_name, 'predict')[0]
print('train_ks:',train_ks)
print('test_ks:',test_ks)
if iter+l==model_iter_max_time:
print('The maximum number of iterations reached the model, and no expected model was found.')
return train_data orlglnal test_data_original,train preLtest_preLresult
3 < (learning rate ORI (n_estimators) AE, —fRK G
# X2, BIIBSKDABERER0.1, S{J‘?ﬁft)ﬂ%& TRIBERNT
param_testl = {'n_estimators': range(20, 81, 10)}
gsearchl = GridSearchCV(estimator=GradientBoostingClassifier(learning_rate=0.1, min_samples_split=300,
min_samples_leaf=20, max_depth=8,
max_features='sqrt', subsample=0.8,
random_state=10),
param_grid=param_testl, scoring='roc_auc', iid=False, cv=5)
gsearchl.fit(x_train, y_train[flag_name])
#gsearchl.grid scores , gsearchl.best params , gsearchl.best score

AP ERERRE.. AEROT REWAITEZ . BARBNARERRAS 5 =
param test2 {'max_depth': range(3 14, 2), "min samples spllt" range(lao 801 200)}
gsearch2 = GridSearchCV(

estimator=GradientBoostingClassifier(learning_rate=0.1, n_estimators=60, min_samples_leaf=20,
max_features='sqrt', subsample=0.8, random_state=10),
param_grid=param_test2, scoring='roc_auc', iid=False, cv=5)
gsearch2.fit(x_train, y_train[flag_name])
#qgsearch2.qrid scores , gsearch2.best params , gsearch2.best score

i BE RRREEZ S
# Tﬁﬁfﬂﬁﬂﬂ”ﬂ"ﬁ)ﬁﬁﬂ]ﬁﬁﬁ%md\ﬁzwﬁmln samples_ splltﬁ[rf¥’ﬁ;.5“ "#M&mm samples leaf E_ﬂé
param_test3 = {'min_samples_split': range(800, 1900, 200), 'min_samples_leaf': range(60, 101, 10)}
gsearch3 = GridSearchCV(estimator=GradientBoostingClassifier(learning_rate=0.1, n_estimators=60, max_depth=7,
max_features='sqrt', subsample=0.8,
random_state=10),

TP IRl IR ey I B IDREIIT VR



628
629
630
631
632
633
634
635
636
637
638
639
640
641
642
643
644
645
646
647
648
649
650
651
652
653
654
655
656
657
658
659
660
661
662
663
664
665
666
667
668
669
670
671
672

=—o

def

param_grid=param_test3, scoring='roc_auc', iid=False, cv=5)
gsearch3.fit(x_train, y_train[flag_name])
#gsearch3.grid scores , gsearch3.best params_, gsearch3.best score

T X R A5l BIRE

param test4 = { max features range(7 20, 2)}

gsearch4 = GridSearchCV(
estimator=GradientBoostingClassifier(learning_rate=0.1, n_estimators=60, max_depth=7, min_samples_leaf=60,

min_samples_split=1200, subsample=0.8, random_state=10),

param_grid=param_test4, scoring='roc_auc', iid=False, cv=5)

gsearch4. fit(x_train, y_train[flag_name])

#gsearch4.grid scores , gsearch4.best params_, gsearch4.best score

= B3
param test5 = {' subsample" [0.6, 0.7, 0.75, 0.8, 0.85, 0.9]}
gsearch5 = GridSearchCV(
estimator=GradientBoostingClassifier(learning_rate=0.1, n_estimators=60, max_depth=7, min_samples_leaf=60,
min_samples_split=1200, max_features=9, random_state=10),
param_grid=param_test5, scoring='roc_auc', iid=False, cv=5)
gsearch5.fit(x_train, y_train[flag_name])
#gsearch5.grid scores , gsearch5.best params_, gsearch5.best score

3 R REHIRNBIEZ
garam test6 = {' learnlng_rate" [0 01, 0.02, 0.05, 0.1, 0.1, 0.2],'n_estimators':list(range(20,600,20))}
gsearch6 = GridSearchCV(
estimator=GradientBoostingClassifier(learning_rate=0.1, n_estimators=60, max_depth=7, min_samples_leaf=60,
min_samples_split=1200, max_features=9, random_state=10),
param_grid=param_test5, scoring='roc_auc', iid=False, cv=5)
gsearch6.fit(x_train, y_train[flag_name])
#gsearch6.grid scores , gsearch6.best params_, gsearch6.best score

standard_logistic_model(self):

Explanation

ﬁimﬂﬁ%

tl=time.time()

train_name = self.str_to_unicode(self.train_name)
test_name = self.str_to_unicode(self.test_name)
oot_name = self.str_to_unicode(self.oot_name)

# feature analyse and woe

if self.requirement=='online':

train_data_bin, data_woe, oot_data_woe, train_data_stat, oot_data_stat, data_original, oot_data_original =

self.data_total,

self.trans_woe_multiprocess(

THR]
D

WA TTE TS
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pandas.DataFrame(),
self.data_oot,
self.train_name,
self.test_name,
self.oot_name)
else:
if self.requirement=="'multiprocess':
sk=self.trans_woe_multiprocess
else:
sk=self.trans_woe_no_multiprocess
train_data_bin, data_woe, _, oot_data_woe, train_data_stat, _, oot_data_stat, data_original, _, oot data_original = sk(
self.data_total,
pandas.DataFrame(),
self.data_oot,
self.train_name,
self.test_name,
self.oot_name)
#feature select
initial_feature_list,delete_dict=Base_Feature_Select_Rule.initial_ feature_select(data_original,train_data_stat,sclf.discrete_list,self.single,self.iv,se
furture feature_list = Base_Feature_Select_Rule.further_feature_select(self.flag_name, self.not_var_list,
train_data_stat[train_data_stat[
'Characteristic'].isin(
initial_feature_list)],
data_woel[[self.flag_name] + initial feature_list],
self.C, self.selection_threshold,
self.random_state, self.p_value)

print(delete_dict)
final_list=furture_feature_list+['intercept']
# Model interation
train_data_woe, test_data_woe, train_pre,test_pre,result = Standard_Model_Building.iteration_logistic(data_woe, self.flag_name,
self.train_rate, final_list,
self.ks_cut, self.ks_min,
self.ks_decline_rate)
# oot and original data
oot_data_woe['intercept']=1
oot_pre = Standard_Model_Building.get_logit_pre(result, oot_data_woe, self.flag_name, final_ list)
train_data_original=data_original. loc[train_data_woe.index]
test_data_original=data_original. loc[test_data_woe. index]
# model evaluation
flag_list = [self.flag_namel
if not self.reject_name:
print('Start without Reject Inference')
tmp_pre = Summary_Of_Model_ Result.model_score(train_pre, 'predict’,train_name,'lLogistic’)
if self.score_bin_method=='best_ks':
score_bin = self.Best_Bin(self.flag_name, '%s_score' % train_name, tmp_pre, piece=10,rate=0.02,bin thought=self.bin_thought)

o R TIRIe. e N UNIRD (B RIAley
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else:
if len(score_bin)==0:
score_bin = self.Best_Bin(self.flag_name, '%s_score' % train_name, tmp_pre, piece=10)
train_data_stat.insert(1,'Sample’, 'Development Sample')
if len(oot_data_stat)>0:
oot_data_stat.insert(1, 'Sample’, oot_name)
# combine result
Summary_Of_Model_Result.combine_model_result(self.flag_name,self.not_var_list,[],self.reject_name,self.var_description,score_bin_, train_data_bin, trai
train_data_stat,
oot _data_stat, train_data_original, test_data_original, oot_data_original,
self.output_path,self.output_name,train_name,test_name, oot_name,self.not_in_list,'Logistic',result,train_data_woe,test_data_woe,0

else:

print('Start with Reject Inference')
flag_list.append(self.reject_name)
agb_data_woe=data_woe
agb_data_original=data_original
kgb_data_woe=agb_data_woe [agb_data_woe[self.reject_name]==01]
kgb_data_original=agb_data_original[agb_data_original[self.reject_namel==0]
#pre
kgb_pre=Standard_Model_Building.get_logit_pre(result,kgb_data_woe,self.flag_name,final_list)
#stat
agb_stat=train_data_stat
kgb_stat = [self.get_data_stat_else(kgb_data_original, kgb_data_woe, self.flag_name, var,
train_data bin[train_data_bin['Characteristic'] == varl[
'Char_Type'l.max()) for var in furture_feature_list]

kgb_stat = pandas.DataFrame(kgb_stat)
agb_stat.insert(1,'Sample', 'Development — AGB')
kgb_stat.insert(1, 'Sample', 'Development — KGB')
if len(oot_data_stat)>0:

oot_data_stat.insert(1, 'Sample', oot_name)
tmp_pre = Summary_0f_Model Result.model_score(agb_pre, 'predict','Development — AGB','Logistic')
if self.score_bin_method=='best_ks':

score_bin = self.Best_Bin(self.flag_name, 'Development — AGB_score' , tmp_pre, piece=10)
else:

score_bin=Summary_Of Model_Result.get_10_percentile(tmp_pre,self.flag_name, 'Development - AGB_score',num=20)
# combine result

agb_stat,

kgb_stat,

oot _data stat, agb_data_original, kgb_data_original, oot_data_original,

self.output_path,self.output_name, 'Development - AGB', 'Development — KGB', oot name, self.not_in_list,
'Logistic',result,agb_data_woe, kgb_data_woe,oot_data_woe)
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on=-

if

name__=='main':

data = pandas.read_excel('E:/zhangxianda/#rEEE TR /standard_model_tool_20180320_V08/test_data/model_sample.xlsx')
flag_name='lights'
a4 = Standard_Model_Building(flag_name=flag_name, data=data, not var_ list=[flag_namel,
flag_var_list=[flag_namel, data_reject=pandas.DataFrame(), reject_name='",
data_oot=pandas.DataFrame(), oot_name='Validation', var_description=pandas.DataFrame(),
output_name=u'', ks_min=0.1, ks_cut=True, score_bin_method='best_ks', requirement="'no-mu', discrete_list=[])
#ad.reject_inference()
a4.standard_logistic_model()
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class Model Plot(object):
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on

def

(self):
pass

@staticmethod

def get_roc(train_plt,key,x label='False_Positive_Rate',y_label='True_Positive_Rate'):

Explanation

HHEEBErocEENREENI-HRE

Parameters

_________ o o

train_plt:pandas.core. frame.DataFrame
WEEFRUE, PARITRNER

keye:string
BHARKAR

x_label:string

REETAN

y_label:string
145 HREREM

Return
final_data:pandas.core. frame.DataFrame
rocEH%&EER/ENLIE, BFE=: H#ARR. REE. I-BRE

x_data=1-numpy.cumsum(train_plt[‘good'])/float(sum(train_plt['good']))
mpy . cumsum(train_plt['bad'])/float(sum(train_plt['bad']))

y_data =1-nu
final_data=pandas.DataFrame( [x_data,y_datal).T
final_data.columns=[x_label,y_labell]
final_datal'type']l=key

return final_data

@staticmethod
def plot ROC(train_pre,test_pre,oot_pre, flag_name,train_name, test_name,oot_name, image_path,x_label='False Positive Rate',y_ label='True_Positive_Rate'):

e e R

EEAZEF
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@staticmethod
def plot_ROC(train_pre,test_pre,oot_pre, flag_name,train_name,test_name,oot_name, image_path,x_label='False Positive Rate',y_label='True_Positive_Rate'):

Explanation

BgRER. WKL, IMGER (WRA) BR—KrocE L, HREFIEERR

Parameters
train_pre:pandas.core.frame.DataFrame
WERRFRNEER

test_pre:pandas.core. frame.DataFrame
AR ERFNEER

oot_pre:pandas.core. frame.DataFrame
P ANz S TRIERES

flag_name:string
PREERR

train_name:string
WZRERBTR

test_name:string
MR B

oot_name:string
SMEIEER R

image_path:string
ER7FEBE

x_label:string
REFERIBM

y_label:string

I-JRERXBR
train_plt = Best_Bin_Cut.group_by_df(train_pre, flag_name, 'predict', 'bad', 'good')
test_plt = Best_Bin_Cut.group_by_df(test_pre, flag_name, 'predict', 'bad', 'good')
train_roc=Model_Plot.get_roc(train_plt,train_name,x_label=x_label,y label=y_label)
test_roc = Model_Plot.get_roc(test_plt, test_name,x_ label=x_label,y label=y_label)
train_random=train_roc[[x_label]]
train_random[y_labell=train_roc[x_labell

iC | 11
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train_random['type'] = 'random’
final_roc=pandas.concat([train_roc,test_roc,train_random])
train_value=roc_auc_score(train_pre[flag_name],train_pre['predict'])
test_value = roc_auc_score(test_pre[flag_name], test_prel'predict'])
title="Receiver Operating Characteristic Curve\n%s_R0C=%.2f , %s_R0C=%.2f "%(train_name,train_value,test_name,test value)
if len(oot_pre)>0:
oot_plt = Best_Bin_Cut.group_by_df(oot_pre, flag_name, 'predict', 'bad', 'good')
oot_roc = Model_Plot.get_roc(oot_plt, oot_name,x_label='False_Positive_Rate',y label='True_Positive_Rate')
final_roc=pandas.concat( [final_roc,oot_roc])
oot_value = roc_auc_score(oot_pre[flag_namel, oot_prel'predict'])
title=title+', %s_R0OC=%.2f'%(oot_name,oot_value)
fig = plt.figure(figsize=(12,7))
for i in final_roc.groupby(‘type'):
ax1l = fig.add_subplot(111)
ax1.patch.set_facecolor(“gainsboro™)
ax1l.plot(i[1] ['False_Positive_Rate'l], i[1]['True_Positive_Rate'],label=i[0])
ax1.legend(loc="upper left')
#plt.plot(if1]['False Positive Rate'],i[1]['True Positive Rate'
plt.xlabel(x_label)
plt.ylabel(y_label)
plt.title(title)
plt.rcParams['savefig.facecolor'l = 'whitesmoke'
plt.savefig(image_path+'/ROC.png")

@staticmethod
def plot_KS(train_pre,flag_name,key, image_path):

Explanation

EHEFARAKSE, HRFEIEERE

Parameters
train_pre:pandas.core. frame.DataFrame
BARNER

flag_name:string
IRE R

key:string
HARKRMR

image_path:string
ERTFREZ



ORISR

class Summary Of Model Result(object):

@staticmethod
def model_information(train_pre,predict _name, flag_name, sample_type='"):

Parameters

train_pre:pandas.core. frame.DataFrame

BARTUER
data:pandas.core. frame.DataFrame
BARE
flag_name:string
REETIE
sample_type:float, default=""
EERAEERENAR
36 if len(train_pre) == 0:]
return pandas.DataFrame()
train_fpr, train_tpr, _ = roc_curve(train_pre[flag_namel, train_prelpredict_namel)

train_roc_auc = auc(train_fpr, train_tpr)

train AR = 2 x train_roc_auc - 1

train_sample=copy.deepcopy(train_pre)

ks = Feature_Evaluate_Method.KS(train_sample, flag_name, predict_name)

ks_value = float(ks[1])

train_sample['predict_flag'] = list(map(lambda x: 1 if x > ks_value else 0, train_sample[predict_name]))
train_sample['key'] = 1

stack = train_sample.groupby([flag_name, 'predict_flag'l).count().unstack()

information = {}

information['Sample'] = sample_type

information = pandas.DataFrame([information])

information['KS'] = ks[0]

information['AR'] = train_AR

information['AUC'] = train_roc_auc

information['GINI'] = train_AR

information['F1_Score'] = f1_score(train_sample[flag_namel, train_sample['predict_flag'l)
information['Recall_Score'l = recall_score(train_sample[flag_namel, train_sample['predict_flag'])
information['Precision_Score']l = precision_score(train_sample[flag_namel, train_sample['predict_flag'l)
information['0Odds_Ratio']l = float(stack.iloc[@, @] % stack.iloc[1, 1]) / (stack.iloc[1, @] * stack.iloc[0, 1])
columns order = ['Sample', 'KS', 'AR', 'AUC', 'GINI', 'F1 Score', 'Recall Score', 'Precision Score',
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'0dds_Ratio']
information = information[columns_order]
return information

@staticmethod
def model_vif(data, final list, key=''):

Explanation

THEEARERNOVIF

Parameters

data:pandas.core.frame.DataFrame

BALE

final_list:list
RAMEHNTERIIR, FTESEHM

key:float, default=""
BERMANERRNZMR

Return
vif:pandas.core.frame.DataFrame
IREFASRIERIVIF
if len(data) == 0:
return pandas.DataFrame()

vif_dic = []

for i in range(len(final_list)):
dic = {}
try:

vif = variance_inflation_factor(data[final_list].as_matrix(), final_list.index(final list[il))
except:
vif='SVD did not converge'
dic['Characteristic'] = final_list[il
dic[key + 'VIF'] = vif
vif_dic.append(dic)
vif = pandas.DataFrame(vif_dic)
vif = vif[['Characteristic', key + 'VIF']]
return vif

@staticmethod
def model_psi(data, data_opposite, final_list, key='"):

N B TR
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131
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133
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Explanation

Parameters
data:pandas.core.frame.DataFrame
I[P = 73

data_opposite: pandas.core.frame.DataFrame

q

final_list:list
RATMHELNERIIR, FTESEHM

key:float, default=""
EERMAERENEMR

Return
final_psi:pandas.core.frame.DataFrame
HARSEENTIgRENERps 1
if len(data_opposite) == 0:
return pandas.DataFrame(columns=['Characteristic'])
datal'key'] = 0
data_opposite['key'] = 1
data_total = pandas.concat([data[final_list + [‘'key']], data_opposite[final_list + [‘'key']]1])
psi = []
for i in final_list:
psi_sub = Feature_Evaluate_Method.IV(data_total, 'key', i)
psi.append({'Characteristic': i, key + 'PSI': psi_sub})
final_psi = pandas.DataFrame(psi) [['Characteristic', key + 'PSI']]
return final_psi

@staticmethod
def model_score_describe(score_bin, flag_name, not_in_list, train_pre, train_name='Train'):

Explanation

Parameters

N RIS |
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174
175
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178
179
180
181
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score_bin:pandas.core. frame.DataFrame

NERERF/ D RMSbin

flag_name:string
IR

not_in_list:list
Z=ETIFR

train_pre:pandas.core.frame.DataFrame

NESRREIGES

test pre:pandas.core.frame.DataFrame, default=pandas.DataFrame()
M ERRS S

oot _pre:pandas.core.frame.DataFrame, default=pandas.DataFrame()
SMETERIERIG S

Return
final_score:pandas.core.frame.DataFrame

HEHEARNERGH SR

if len(train_pre) == 0:
return pandas.DataFrame()
bin_dic = Base_Feature_Analyse.get_bin_dic(score_bin)
char_type = score_bin['Char_Type'].max()
train_woe = copy.deepcopy(train_pre)
train_woe['%s_score' % train_name] = list(map(
lambda x: Base_Feature_Analyse.get_var_woe(x, bin_dic, not_in_list, char_type,{},[1),
train_prel'%s_score' % train_namel))
train_score = Best_Bin_Cut.group_by_woe(train_woe, train_pre, score_bin, flag_name, '%s_score' % train_name,
'#Bad', '#Good', if_score=True)
final_score = train_score
del final_score['WOE']
max_ks = Feature_Evaluate_Method.KS(train_pre, flag_name, 'predict')[0]
t_bad_rate = final_score.iloc[len(final_score) - 1]['%Cumulative_Bad_Rate']
final_score=final_score[['Bin', '#0bs', '#Good', '#Bad', '%0bs',
'%Bad', '%Cumulative_Bad', 'S%Cumulative_Good', '%Bad_Rate',
'9sCumulative Bad Rate', 'KS'l]
final_score.loc[len(final_score)] = ['Total', final_score['#0bs']l.sum(), final_scorel['#Good'].sum(),
final_score['#Bad'].sum(), final_score['s%0bs'].sum(),
final_score['%Bad'].sum(), 1.0,1.0,
t_bad_rate, t_bad_rate, max_ks]

WD TR - 1IIWN



Receiver Operating Characteristic Curve
Development - AGB_ROC=0.82 , Development - KGB_ROC=0.73, Validation_ROC=0.70
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Ascending Score Report
a. Population Distribution of Good and Bad Accounts by Score Point

Population Distribution of Good and Bad Accounts by Score Point
KS=0.51, KS_cutoff=424.0
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Cumulative Approve and Cumulative Bad Rate of Population
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Model Effect Statistics

Sample KS AR (e]])]] F1_Score Recall_Score Precision_Score Odds_Ratio

Development-AGB | 051 | 0.64 Poss | os5 [Poee | o045 | 1022
Development-KGB | 034 | 046 | 073 | o046 | 036 | 057 | 0.27 [ 452
Validation 03 | o040 | o070 | o040 | 033 | 056 | 0.24 | 363

Model Swap Set

a. Num of Obfuscation Matrix

Swap Set (#) Actual_Accept Actual_Reject

Predict_Accept 10681 1253 11934

Predict_Reject 1545 1018 2563

Total 12226 2271 14497

b. Rate of Obfuscation Matrix

Swap Set (%) Actual_Accept Actual_Reject Total
Predict_Accept 73.68% 8.64% 82.32%
Predict_Reject 10.66% 7.02% 17.68%

Total 84.33% 15.67% 100.00%

c. Effect Promotion

Promotion Old_Screening_Process New_Screening_Process Improvement_Bad_rate
Bad Rate 12.67% 8.99% 29.03%
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Score Distribution
Score Scaling:

The scorecard is scaled so that every 20 points doubles the odds of an applicant in the development sample being a good account.
Thus, an applicant scoring 350 is approximately twice as likely to be good as an applicant scoring 330.
In addition, the scorecards are scaled such that, assuming minimal overriding, at score of 500, odds of 50:1 are likely to be achieved.

Score Distribution of All Applications

%Obs %Bad %Cumulative_Bad %Bad_Rate = Cumulative_Bad_Ra

(-inf, 376.0] [ 6.26% [ 28.07% I 28.07% I 79.30% EN79.30%

(376.0, 396.0] 977 453 524 [ 6.74% I 20.43% B 4850% I 53.63% [ 65.99% ‘ 0.12
(396.0, 408.0] 745 484 261 I 5.14% ‘ 10.18% I 5867% 35.03% B 57.22% 0.11
(408.0, 424.0] 1281 1017 264 [ 8.84% \ 10.29% B 68.97% | 20.61% B 4523% 0.06
(424.0, 432.0] 846 729 117 I 5.84% 3 4.56% N 73.53% 13.83% I 3965% 0.10
(432.0, 454.0] 2985 2695 290 B 2059% \ 11.31% [ 84.83% 9.72% P 2811% 0.03
(454.0, 468.0] 2065 1894 171 I 1424% ‘ 6.67% B 91.50% 8.28% I 2393% 0.04
(468.0, 479.0] 1284 1197 87 B 8.86% ; 3.39% [ 94.89% 6.78% P 21.95% 0.09
(479.0, 508.0] 2507 2394 113 o 17.29% [ 4.41% [ 99.30% 4.51% [} 18.73% 0.04
(508.0, inf) 899 881 18 [ 6.20% ; 0.70% [ 100.00% 2.00% [ 17.69% I 0.19
Total 14497 11932 2565 [ 100.00% I 100.00% [ 100.00% 17.69% I 17.69% I 0.51

Score Distribution of Previously Approved Application

#Bad %0bs %Bad %Cumulative_Bad %Bad_Rate Cumulative_Bad_Ra

(-inf, 376.0] I 3.54% [ 15.82% I 15.82% I 56.58% T56.58%

(376.0, 396.0] 619 433 186 B 5.06% | 12.01% E 2782% | 30.05% B 4097% 0.10
(396.0, 408.0] 538 397 141 I 4.40% | 9.10% I 3693% 26.21% B 3597% 0.11
(408.0, 424.0] 1002 808 194 [ 8.20% I 12.52% B 4945% | 19.36% B 2955% 0.05
(424.0, 432.0] 693 582 111 [} 5.67% | 7.17% I 5662% 16.02% B 26.70% 0.10
(432.0, 454.0] 2612 2329 283 E 2136% I 18.27% I 7489% 10.83% E 1967% 0.03
(454.0, 468.0] 1883 1712 171 I 15.40% | 11.04% [ 8593% 9.08% B 17.11% 0.04
(468.0, 479.0] 1187 1100 87 B 9.71% \ 5.62% I 9154% 7.33% B 15.81% [ 0.09
(479.0, 508.0] 2416 2303 113 I 19.76% * 7.30% [ 9884% 4.68% [ 13.45% 0.04
(508.0, inf) 843 825 18 [ 6.90% 1 1.16% [ 100.00% 2.14% [ 12.67% 0.19
Total 12226 10677 1549 [ 100.00% I 100.00% [ 100.00% 12.67% I 12.67% I 0.34
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Population Stability Index

Population Stability (AGB with Indeterminates)
%Obs_of_Development [A] %Obs_of Validation [B] Difference [C]: (B-A)*100 Log Odd [D]: Log (B/A)  PSI Contribution: (C*D)

(-inf, 376.0] 0.06 0.04 2.67 0.56 1.49
(376.0, 396.0] 0.07 0.05 1.57 0.26 0.41
(396.0, 408.0] 0.05 0.04 0.90 0.19 0.17
(408.0, 424.0] 0.09 0.09 0.13 0.01 0.00
(424.0, 432.0] 0.06 0.06 0.01 0.00 0.00
(432.0, 454.0] 0.21 0.21 -0.10 -0.01 0.00
(454.0, 468.0] 0.14 0.15 -0.61 -0.04 0.03
(468.0, 479.0] 0.09 0.10 -1.20 -0.13 0.15
(479.0, 508.0] 0.17 0.21 -3.33 -0.18 0.58
(508.0, inf) 0.06 0.06 -0.04 -0.01 0.00

Total
Population Stability (KGB with Indeterminates)

%Obs_of_Development [A] %Obs_of_Validation [B] Difference [C]: (B-A)*100 Log Odd [D]: Log (B/A)  PSI Contribution: (C*D)

(-inf, 376.0] 0.04 0.04 -0.05 -0.01 0.00
(376.0, 396.0] 0.05 0.05 -0.11 -0.02 0.00
(396.0, 408.0] 0.04 0.04 0.16 0.04 0.01
(408.0, 424.0] 0.08 0.09 -0.51 -0.06 0.03
(424.0, 432.0] 0.06 0.06 -0.15 -0.03 0.00
(432.0, 454.0] 0.21 0.21 0.67 0.03 0.02
(454.0, 468.0] 0.15 0.15 0.55 0.04 0.02
(468.0, 479.0] 0.10 0.10 -0.35 -0.04 0.01
(479.0, 508.0] 0.20 0.21 -0.86 -0.04 0.04
(508.0, inf) 0.07 0.06 0.65 0.10 0.06

Total 1.00 1.00 PSI= 0.19906937
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10
11
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23
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32
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34
35
36
37
38
39
40
41
42
43
AA

# —x— coding:utf-8 —k-—
# creater:

import ...

class Make Director(object):

def (self):
pass

@staticmethod
def mk_dir(path):

Explanation

FIMRENHREEFE

(1) MNRFENMPREE

(2) MRAFEEEME

if os.path.isdir(path):
shutil. rmtree(path)

os.mkdir(path)

@staticmethod
def create_dir_for_scorecard(output_path, result_name='"):

Explanation

BIREI XX R

Parameters

output_path: string
BREZERRIFHRE

result_name: string,default=""

BREGRXMRZTR, BIANZ, WRERXHRZTEINN "model_result_=miFHB"

Return

summary_result: string
35 TRl 4 BB S g DR 4R




44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
[y,
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
LX)
84
85
86

88

BRI RIEERRZ

Characteristics_Analysis_Report: string
BEHITIREMFRE

Characteristic_Analysis_of_Validation: string
IMTERTEDFTIREMEFREZ

Performance_Definitions: string

IEEX ERMEFRE

Score_Point_Distribution: string
BRGSO AL TREFREZ

image_path: string
BRI e AR AR EFRE

sample_path: string
BEEARFRE

model_path: string
H&Imode I U4 TZE& 1R

date=datetime.datetime.now().strftime( ' %Y%m%d')

file_name=result_name if result_name else 'model_result_%s'%date

if output_path=='":

output_path = os.getcwd() + '/'+file_name

print(“The path of the model result saved is '"+output_path+"'!")
elif output_path[-1]=='/":

output_path+=file_name
else:

output_path += '/'+file_name

Make_Director.mk_dir(output_path)

summary_result=output_path+'/a. Summary of Results'

Characteristics_Analysis_Report=output_path+'/d. Characteristics Analysis Report'

Performance Definitions=output_path+'/c. Performance Definitions'

Final Scorecard=output_path+'/b. Final Scorecard (Additional Results)'
Characteristic_Analysis_of Validation=output_path+'/e. Characteristic Analysis of Validation'
Technical Specifications Document=output_path+'/h. Technical Specifications Document'’

Project Tracker=output_path+'/j. Project Tracker'

Score Point Distribution=output_path+'/f. Score Point Distribution data'

Application Data Variables=output_path+'/g. List of Application Data Variables'

Datasets used_for_Analysis=output_path+'/i. Datasets used for Analysis'

Issues_Log=output_path+'/k. Issues Log'

S




115

120

124
125

A

image_path=summary_result+'/Image’

result_path = summary_result + '/Result’

sample_path = summary_result + '/Model Sample'
model_path=summary_result+'/Model Element’

HAHHH

Make_Director.mk_dir(summary_result)
Make_Director.mk_dir(Characteristics_Analysis_Report)
Make_Director.mk_dir(Performance_Definitions)
Make_Director.mk_dir(Final_Scorecard)
Make_Director.mk_dir(Characteristic_Analysis_of_Validation)
Make_Director.mk_dir(Technical_Specifications_Document)
Make_Director.mk_dir(Project_Tracker)
Make_Director.mk_dir(Score_Point_Distribution)
Make_Director.mk_dir(Application_Data_Variables)
Make_Director.mk_dir(Datasets_used_for_Analysis)
Make_Director.mk_dir(Issues_Log)

N

Make_Director.mk_dir(image_path)
Make_Director.mk_dir(result_path)
Make_Director.mk_dir(sample_path)
Make_Director.mk_dir(model_path)

return summary_result,Characteristics_Analysis_Report,Characteristic_Analysis_of_Validation,Performance Definitions,Score_Point_Distribution, image_| pattham
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418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458

s

@staticmethod

EEAZEF

+/ xue.tongdun.cn

def combine_model_result(flag_name, not_var_list,var list, reject_name, var description, score_bin, train_data_bin,train_pre,test_pre,oot_pre,

train_data_stat, test_data_stat,

oot_data_stat, train data_original, test data original, oot _data_ original,

output_path, output_name,

train_name='Train', test_name='Test', oot_name='Validation',
not_in_list=['None', ‘NaN', 'NA', ‘nan‘', Nonel,
model_type='Logistic', result=None,train_data_woe=pandas.DataFrame(),test_data_woe=pandas.DataFrame(),oot_data_woe=pandas.DataFrame()

Explanation

RERBBERER

Parameters

flag_name: string
YHRAREERTR

not_var_list: list

JEfEIRTIR

reject_name: string

WABLEATERTR

score_bin: pandas.core.frame.DataFrame
BRSO ®RMNDDbIn

train_data_bin: pandas.core.frame.DataFrame
RIBNGSITENRASbIn

train_pre: pandas.core.frame.DataFrame
WERSRFRLER

test_pre: pandas.core.frame.DataFrame
PN S TRIEEES

oot_pre: pandas.core.frame.DataFrame
SMNESRFAINLE R

train_data_stat: pandas.core.frame.DataFrame

kSR E, $EIRIREL, $8InE9iv, ks, ar. EBXABESE

~

)



458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502

HE L, BRNRI, BIniv, ks, ar, BXRHUES

test_data_stat: pandas.core.frame.DataFrame
MAE L, ERORM, BRIV, ks, ar. EXABESE

oot_data_stat: pandas.core.frame.DataFrame
SMEIEER b, 1EIRRIL, BRIV, ks, ar. BXABESE

train: pandas.core.frame.DataFrame

P EISRERIRIAH A

test: pandas.core.frame.DataFrame

TN E R A

data_oot: pandas.core.frame.DataFrame

SRS S IRIAHE A

result: statsmodels.discrete.discrete_model.BinaryResultsWrapper

BEER

pvalue list: list
ANETE

output_path: string, default='"'
LZRREFRE

output_name: string, default=''
LRIRFEFRBTR

train_name:string, default='train'

WERERZFR

test_name:string, default='test'

il et

oot_name:string, default='oot"

SMNERTESR B R

not_in_list: list, default=['None','NaN','NA','nan',None]

FEIIR

model_type:string, default='Logistic'
IR

result: , default=None

nyem e

me I

e D TR |

NN N



503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547

BREGRXM, RAELogi tIREAER

train_data_woe: pandas.core.frame.DataFrame
VgrSEwoett &R, R7ELogitERILER

test_data_woe: pandas.core.frame.DataFrame
Mt SRwoet ER, RELogi tERIAER

oot_data_woe: pandas.core.frame.DataFrame
INEIESEwoett ER, RTELogi tERRIAER
if var list==[]:
var_list=list(set(train_data_original.columns)-set(not_var_list))
# sample analyse
train_analyse = Summary_Of_Model_Result.model_analyse(train_pre, flag_name, train_name)
test_analyse = Summary_Of_Model_Result.model_analyse(test_pre, flag_name, test_name)
oot_analyse = Summary_Of_Model_Result.model_analyse(oot_pre, flag_name, oot_name)
# sample corr
final_corr = pandas.concat([train_data_original,test_data_originall).corr()
# model result
train_information = Summary_Of_Model_Result.model_information(train_pre, 'predict’, flag_name, train_name)
test_information = Summary_Of_Model_Result.model_information(test_pre, 'predict', flag_name, test_name)
oot_information = Summary_Of_Model_Result.model_information(oot_pre, 'predict', flag_name, oot_name)
final_information = pandas.concat([train_information, test_information, oot_information])
# index information
blank = pandas.DataFrame([[''] % len(train_data_stat.columns)], columns=train_data_stat.columns)
if len(oot_data_stat) > 0:
final_data_stat = pandas.concat([final_data_stat, blank, oot_data_stat])
# model vif
if model_type=='lLogistic':
tmp_list=1list(result.params.index)
tmp_list.remove('intercept"')
train_vif = Summary_Of_Model_Result.model_vif(train_data_woe, tmp_list, '%s_' % train_name)
test_vif = Summary_Of_Model_Result.model_vif(test_data_woe, tmp_list, '%s_' % test_name)
oot_vif = Summary_Of_Model_Result.model_vif(oot_data_woe,tmp_list, '%s_' % oot_name)
final_vif = pandas.merge(train_vif, test_vif, on='Characteristic', how='left")
if len(oot_vif) > 0:

# model summary
final_summary = Summary_Of_Model_Result.model_summary(result)
# model describation

= = A 28 a  @s awy




548
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
581
582
583
584
585
586
587
588
589
590
591
592

tmp_list = list(set(train_data_original.columns) - set(not_var_list))

total_desc = Summary_Of_Model_Result.model_describe(pandas.concat([train_data_original, test_data_originall), tmp_list,
'All Data')

oot_desc = Summary_O0f_Model_Result.model_describe(oot_data_original, tmp_list, oot_name)

2 #model poi

# test_psi = Summary_Of_Model_Result.model_psi(train_data_woe, test_data_woe, pvalue list,

# '%s_Relative_To_%s_' % (test_name, train_name))
# oot_psi = Summary_O0f_Model_Result.model_psi(train_data_woe, oot_data_woe, pvalue list,
# '%s_Relative_To_%s_' % (oot_name, train_name))

# final_psi = pandas.merge(test_psi, oot_psi, on='Characteristic', how="'left')

# model score
flag_list = [flag_namel
if reject_name:
flag_list.append(reject_name)
train_pre = Summary_Of_Model_Result.model_score(train_pre, 'predict', train_name,model_type)
test_pre = Summary_O0f_Model_Result.model_score(test_pre, 'predict',test_name,model_type)
oot_pre = Summary_Of_Model_Result.model_score(oot_pre, 'predict’',oot_name,model_type)
if reject_name:
total_pre = copy.deepcopy(train_pre)
else:
tmp_pre=copy.deepcopy(test_pre)
tmp_pre. columns=train_pre.columns
total_pre = Summary_0f_Model_Result.model_score(pandas.concat([train_pre, tmp_prel),
'predict', train_name, model_type)
final_score = Summary_Of_Model_Result.model_score_describe(score_bin, flag_name, not_in_list, total_pre, train_name)
kgb_pre=copy.deepcopy(test_pre)
kgb_pre.columns=train_pre.columns
test_score = Summary_O0f_Model_Result.model_score_describe(score_bin, flag_name, not_in_list,
kab_pre,
train_name)
if len(oot_pre)>0:
oot_pre['%s_score' % train_name] = oot_pre['ss_score' % oot_namel
oot_score = Summary_Of_Model_Result.model_score_describe(score_bin, flag_name, not_in_list, oot_pre, train_name)
del oot_score['Bin']
validation_score=pandas.concat([final_score,oot_score],axis=1)
kgb_score=pandas.concat( [test_score,oot_score],axis=1)
else:
validation_score=pandas.DataFrame()

# all bin
final_sep_bin = Summary_Of_Model_Result.sep_bin(train_data_bin, var_description)

# bin_score

1 1 101

I



593 if model_type=='Logistic':

594 A, B = Summary_Of_Model_Result.model_score_coefficient_by_step(10, 500, 2, 30) —
595 final_bin_score = Summary_Of_Model_Result.bin_score(train_data_bin, result, A, B, var_description) =
596 final_bin_score_more=Summary_Of_Model_ Result.bin_score_more(train_data_bin, result, A, B, var_description) —
597 else:

598 final_bin_score=pandas.DataFrame()

599 final_bin_score_more=pandas.DataFrame() =
600 # model swap _
601 if reject_name:

602 swap_c, swap_p, swap_effect = Summary_Of_Model_Result.model_swap_set(total_pre, flag_name, reject_name) e
603 else: =
604 swap_c, swap_p, swap_effect = Summary_Of_Model_Result.model_swap_set(total_pre, flag_name, flag_name)

605 swap = pandas.concat([swap_c, pandas.DataFrame([''] % 3, columns=['"']), swap_pl, axis=1) -
606 # Score Point Distribution Data

607 score_point = Best_Bin_Cut.group_by_df_more(total_pre, flag_name, '%s_score' % train_name, '#Bad', '#Good')

608 # model psi

609 model_psi=Summary_Of_Model_Result.model_score_psi(validation_score) —
610 if reject_name:

611 model_psi_kgb=Summary_O0f_Model_Result.model_score_psi(kgb_score)

612 else: —
613 model_psi_kgb=pandas.DataFrame() -
614 # validation charactistic

615 if len(oot_pre) > 0: —
616 val_list = ['Characteristic', 'Char_Type', 'Bin', 'WOE', '#0bs', '%0bs', '%Bad_Rate', '#0bs_' + oot_name, =
617 '%0bs_"' + oot_name, '%Bad_Rate_' + oot_name] =
618 validation_char = train_data_bin[val_list]

619 validation_char['PSI-' + oot_name] = list(map(lambda x, y: 100 * (x - y) * numpy.log(x / y),

620 validation char['s0bs'], validation_char['%0bs_' + oot_namel))

621 validation_char = Summary_Of_Model_Result.sep_bin(validation_char, var_description)

622 else: -
623 validation_char = pandas.DataFrame() =
624 # create result dir

625 summary_result, Characteristics Analysis _Report, Characteristic Analysis_of Validation, Performance Definitions, Score_ Point Distribution, image_path, samp
626 output_path, output_name) =
627 Model_Plot.plot_ROC(train_pre, test_pre, oot_pre, flag_name, train_name, test_name, oot_name, image_path) —
628 # get PR plot =
629 Model_Plot.plot_PR(train_pre, test_pre, oot_pre, flag_name, train_name, test_name, oot_name, image_path) —
630 # get PR_F1 plot -
631 Model_Plot.plot_PR Fil(train_pre, flag_name, train_name, image_path) k)
632 Model_Plot.plot_PR Fil(test_pre, flag_name, test_name, image_path) fl
633 Model_Plot.plot_PR_F1(oot_pre, flag_name, oot_name, image_path) 1l

634 # =
635 Model_Plot.plot_good_bad(train_pre, flag_name, train_name, image_path) -
636 # get KS plot =

637 Model_Plot.plot_KS(train_pre, flag_name, train_name, image_path)
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Model_Plot.plot_KS(test_pre, flag_name, test_name, image_path)
Model_Plot.plot_KS(oot_pre, flag_name, oot_name, image_path)
Model_Plot.plot_KS_1(train_pre, flag_name, train_name, image_path)
Model_Plot.cumulative_approve(train_pre, flag_name, reject_name, train_name, image_path)
Model_Plot.score_point_bad_rate(total_pre, flag_name, train_name, image_path)
# Save the combine result of the model to excel
model_result_path = summary_result + '/Result/Model_Results_Combine.xls'
with pandas.ExcelWriter(model_result_path) as writer:
pandas.DataFrame().to_excel(writer, sheet_name=u'0l.##A (Overview)', index=False)
final_analyse.to_excel(writer, sheet_name=u'02.#ZARE4E25 47 (Sample Analyse)', index=False)
final_summary.to_excel(writer, sheet name=u'03.#ER4ER", index=False)
if len(final_bin_score)>0:
final_bin_score.to_excel(writer, sheet_name='03+.3¥%+k(Final Scorecard)', index=False)
final_bin_score_more.to_excel(writer, sheet_name=u'03+.iF5 K947 (Scorecard Analyse)', index=False)
final_information.to_excel(writer, sheet_name=u'04.#&E&RM (Effect Statistics)', index=False)
final_score.to_excel(writer, sheet_name=u'05.#&E& 9 ¥ %% (Score Distribution)', index=False)
validation_score.to_excel(writer, sheet_name=u'05+.4M&IFS ¥ 5% (Val Distribution)', index=False)
swap.to_excel(writer, sheet_name=u'06.Swap Set(Screen process)', index=False)
swap_effect.to_excel(writer, sheet_name=u'06+.iA#EA=RIEF+ (Bad Rate Promotion)', index=False)
model_psi.to_excel(writer, sheet_name=u'07.#E&HHPSI(Model Score PSI)', index=False)
score_point.to_excel(writer, sheet_name=u'12.#&E&I5 ¥R (Score Piont)', index=False)
final_sep_bin[final_sep_bin.columns[0:18]].to_excel(writer, sheet_name=u"13.ZEEH4HLR (Variables Repoort)", |index=False)
train_data_bin[train_data_bin['Characteristic'].isin(var_list)].to_excel(writer, sheet_name=u"13+ NETENHLEE (Variables Repoort)",
index=False)
if reject_name:
final_data_stat.to_excel(writer, sheet_name=u"14.T&EiFM5E (Variables Effect)", index=False)
train_data_stat.to_excel(writer, sheet_name=u"14+.AGBZLE{S5E (AGB Effect)", index=False)
test_data_stat.to_excel(writer, sheet_name=u"14+.KGBZEE{SE (KGB Effect)", index=False)
model_psi_kgb.to_excel(writer, sheet_name=u"14+.Development—-KGB_PSI", index=False)
test_score.to_excel(writer, sheet_name=u"14+.Development-KGBL ¥4 7", index=False)
else:
train_data_stat.to_excel(writer, sheet_name=u"14.TEiFM{52 (Variables Effect)", index=False)
oot_data_stat.to_excel(writer, sheet_name=u"15.4M&IFEEER (Validation Effect)", index=False)
validation_char.to_excel(writer, sheet_name=u'16.4M&IFSH4ELR (Validation Report) ', index=False)
final_corr.to_excel(writer, sheet_name=u'1l7.ZELEHXZAE (Variables Corr)', index=False)
final_desc.to_excel(writer, sheet_name=u'18.Z &% % (Variables Distribution)', index=False)
if model_type=='Logistic':
final_vif.to_excel(writer, sheet_name=u"19.Z&VIF(Variables VIF)", index=False)
writer.save()
clean_path = summary_result + '/Summary_of_Results.xlsx'
model_result_beautify(image_path, model_result_path, clean_path, Characteristics_Analysis_Report,
Characteristic Analysis of Validation, Score_Point_Distribution, 10,
500, 2, 30,model_type)
summary_path=summary_result + '/Model_Results_Combine.xlsx'
model_result_combine(image_path, model_result_path,summary_path, train_name,test_name,oot_name, 10,

| [c—



50@, 2, 30, model_type)'

train_data_woe.to_pickle(sample_path + % train_name)

test_data_woe.to_pickle(sample_path + % test_name)

oot_data_woe.to_pickle(sample_path + % oot_name) —
result.save(model_path + )

train_data_original.to_pickle(sample_path + % train_name)
test_data_original.to_pickle(sample_path + % test_name)
train_data_bin.to_pickle(sample_path + )
score_bin.to_pickle(sample_path + )
if len(oot_data_original) > 0:
oot_data_original.to_pickle(sample_path + % oot_name)
-
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def model_result_beautify(image_path, in_path, out_path,Characteristics Analysis_Report,
Characteristic_Analysis_of Validation,Score Point Distribution,base_odds,base_score,add_odds,add_score,model type):

Explanation

BEALEEREMN, TRHRER

Parameters
image_path:string
R

in_path:string
BESC LSRR

out_path:string
EMHEEELCEAREFMER

Characteristics_Analysis_Report:string

LEHTREREFEE

Characteristic_Analysis_of_Validation: string
IMOEETESTIREMFRR

Score_Point_Distribution: string

BERSFADRFER

bad_odds:float, default=50
- 9:3557 e

base_score:int, default=500

2D

add_odds:intfloat, default=2
oddsTE LK

add_score:int, default=20
0ddsTEX—NE K, HRBEKIDE
data = xlrd.open_workbook(in_path)

name = data.sheet_names()
e el T e e i T T e e i et T e S

EEAZEF
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wb = xlsxwriter.Workbook(out_path)

# sheetZM1T, SANEHRA

body_titlel = wb.add_format(titlel_dic)
# sheet$H1T, BH

body_title2 = wb.add_format(titel2_dic)

pps = wb.add_format(pps12_dic)
dic = {u'03+.3¥49 Kk (Final Scorecard)': '1l.Final Scorecard',

u'04.ERRM (Effect Statistics)': '2.Model Effect Statistics',
u'05. RS EHF (Score Distribution)': '4.Score Distribution',
u'06.Swap Set(Screen process)': '6.Model Swap Set',
u'05+. IMEIES ¥ S (Val Distribution)': '5.Validation Score Distribution',
u'07. =B SEPSI(Model Score PSI)': '7.Population Stability Index',
u'13.TEHALR (Variables Repoort)': 'Characteristic Analyse Report',
u'12. BRSEIRE (Score Piont)';'Score_Point_Distribution_Data',
u'16.4MEIESH A% R (Validation Report)';'Validation_Analysis'}

for k in name:

table = data.sheet_by_name (k)
nrows = table.nrows # 7%
ncols = table.ncols # FI%K

if k in [u'@3+.iF2k(Final Scorecard)', u'04.fRERI(Effect Statistics)', u'05.8REHEH % (Score Distribution)’, |u'@6.Swap Set(Screen process)',
u'05+.SMEIFH# SR (Val Distribution)', u'07.#EE S ¥PSI(Model Score PSI)']:
ws = wb.add_worksheet(dic[k])
if k == u'03+.19¥9F(Final Scorecard)':
final_scorecard(wb, ws, table, nrows, ncols,dic[k])
elif k == u'04.#=BRY (Effect Statistics)':
key_statistics(wb, ws, table, nrows, ncols,dic[k])
try:
ws_roc_plot = wb.add_worksheet('3.ROC Curve')
ws_roc_plot.set_row(0, 7)
ws_roc_plot.set_row(2, 42)
ws_roc_plot.set_column(@, @, 3)
ws_roc_plot.merge_range(2, 1, 2, image_col, ‘'3.ROC Curve', body_titlel)
ws_roc_plot.merge_range(1, 1, 1, image_col, '', body_title2)
ws_roc_plot.merge_range(3, 1, 3, image_col, '', body_title2)
ws_roc_plot.center_horizontally()
ws_roc_plot.center_vertically()
ws_roc_plot.hide_gridlines({'option': 1})
ws_roc_plot.hide_gridlines({‘option': 1})
ws_roc_plot.insert_image('B4', image_path + '/ROC.png', {'x_scale': image_len, 'y_scale': image_len})
except:
pass
elif k == u'05.#FEE ¥ (Score Distribution)':
score_distribution(wb, ws, table, nrows, ncols,dic[k],base_odds,base_score,add_odds,add_score,model_type)
elif k == u'06.Swap Set(Screen process)':
set_model_swap(wb, ws, table, nrows, ncols,dic[kl])

- . - e P




1139 elif k == u'05+.5MESH 5 (Val Distribution) ': |
1140 score_distribution_validation(wb, ws, table, nrows, ncols,dic[k]l) |
1141 elif k == u'07.#EES¥PSI(Model Score PSI)': =
1142 population_stability(wb, ws, table, nrows, ncols,dic[kl])
1143 try: .
1144 ws_roc_plot = wb.add_worksheet('8.Ascending Score Report') i
1145 ws_roc_plot.set_row(0, 7) [
1146 ws_roc_plot.set_row(3, 7) —
1147 ws_roc_plot.set_column(0, 0, 3) ||
1148 ws_roc_plot.merge_range(2, 1, 2, image_col, '8.Ascending Score Report', body_titlel) —
1149 ws_roc_plot.merge_range(1, 1, 1, image_col, '', body_title2)
1150 ws_roc_plot.merge_range(3, 1, 3, image_col, '', body_title2) ]
1151 ws_roc_plot.center_horizontally() |
1152 ws_roc_plot.center_vertically() —
1153 ws_roc_plot.hide_gridlines({'option‘: 1}) =
1154 =
1155 pl = u'a. Population Distribution of Good and Bad Accounts by Score Point' —
1156 ws_roc_plot.merge_range(4,1,4,image_col, pl, pps)
1157 ws_roc_plot.insert_image('B6', image_path + '/KS_1.png', {'x_scale': image_len, 'y_scale': image_len}) —
1158 p2 = u'b. Cumulative Approval and Cumulative Bad Rate of Population'
1159 ws_roc_plot.merge_range(32, 1,32, image_col, p2, pps) —
1160 ws_roc_plot.insert_image('B34', image_path + '/Cumulative_Approve.png', —
1161 {'x_scale': image_len, 'y _scale': image_len})
1162 p3 = u'c. Score Point wise Bad-Rate' —
1163 ws_roc_plot.merge_range(60, 1, 60, image_col, p3, pps) =
1164 ws_roc_plot.insert_image('B62', image_path + '/Score_Point_wise_Bad_Rate.png', —
1165 {'x_scale': image_len, 'y scale': image_len}) —
—
1166 except: .
1167 pass —
1168 elif k==u'13.TLEHHELR (Variables Repoort)': —
) wb_bin = xlsxwriter.Workbook(Characteristics_Analysis_Report + '/Characteristics_Analysis_Report.xlsx') -
1170 ws_bin = wb_bin.add_worksheet(dic[k])
1171 all_bin(wb_bin, ws_bin, table, nrows, ncols, dic[kl]) |
1172 wb_bin.close() =
1173 elif k == u'12. BRI H¥IRE (Score Piont)': —
1174 wb_point = xlsxwriter.Workbook(Score_Point_Distribution + '/Score_Point_Distribution_Data.xlsx') B
1175 ws_point = wb_point.add_worksheet(dic[k]) =
1176 score_point_data(wb_point, ws_point, table, nrows, ncols, dic[kl]) —
1177 wb_point.close() =
1178 elif k == u'16.4MAIEH4ESR (Validation Report)': —
1179 wb_val = xlsxwriter.Workbook(Characteristic_Analysis_of_Validation + '/Characteristic Analysis of Validation.xlsx')
1180 ws_val = wb_val.add_worksheet(dic[k]) |
1181 validation_bin(wb_val, ws_val, table, nrows, ncols, dicl[k]l) =
1182 wb_val.close() '|'
1183 elif k = u'06+.F A2 (Bad Rate Promotion)': o)
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ws = wb.get_worksheet_by_name('6.Model Swap Set')
set_model_swap(wb, ws, table, nrows, ncols,'')

elif k==u"14+.Development-KGBH¥H %" :
ws = wb.get_worksheet_by_name('4.Score Distribution')
score_distribution(wb, ws, table, nrows, ncols,'',"',"',"','")

elif k==u"14+.Development-KGB_PSI":
ws = wb.get_worksheet_by_name('7.Population Stability Index')
population_stability(wb, ws, table, nrows, ncols,'')

wb. close()
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