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from sklearnex import patch_sklearn
patch_sklearn()
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df = pd.read_csv(DATA_PATH, encoding="latin-1', parse_dates= )
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df[‘Order Date'] = pd.to_datetime(df['Order Date’], format="%d-%m-%Y")
df[‘Ship Date'] = pd.to_datetime(df['Ship Date’], format="%d-%m-%Y")

df['Delivery Time'] = (df['Ship Date’] - df['Order Date']).dt.days
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df['SLA'] = df['Ship Mode']l.map({
‘Same Day": O,
‘First Class™: 1,
‘Second Class’: 3,
‘Standard Class’: 5,

)

df['Delay in Days'] = (df[‘Delivery Time'] - df['SLA’]).map(lambda d: d if d > O else 0)
df[‘'Delay’] = df['Delay in Days'].map(lambda d: 1 if d > O else 0)

df[‘Delay’].value_counts()

031741
119549
Name: Delay, dtype: int64
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CATEGORIZE = [
‘Ship Mode’,
‘Customer ID’,
‘Segment’,
‘City’,

‘State’,
‘Country’,
‘Postal Code’,
‘Market’,
‘Region’,
‘Product ID’,
‘Category’,

‘Sub-Category’,
‘Order Priority’,
1

pd_categories = {}

for c in CATEGORIZE:
pd_categories[c] = pd.Categorical(dffc])
df[c] = pd_categories[c]
df[f'{c}-cat’] = df[c].cat.codes

df.head()
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m = np.random.rand(len(pds)) < 0.8

ds_train = pds[m]
ds_test = pds[~m]
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F1P AUC & 20 REQETHEZFELEFT (B 4), BRLS, COT—FICHRERETIVESVILTALR
FCHBEMDDDERT, CCTlE, ZVILTALANZERLET,

N—=

from statistics import mean
NUMBER_OF_ITERATIONS = 20

time_results = {}
roc_auc_results = {}

for _in range(NUMBER_OF_ITERATIONS):

models = [
(“NB", GaussianNB()),
(“RF", RandomForestClassifier()),
(“lgbm"”, lgb.LGBMClassifier()),
(“Dtree”, DecisionTreeClassifier()),
(“XGB", xgb.XGBClassifier()),
(“KN", KNeighborsClassifier()),

1

for name, model in models:
start_time = time()

kf = KFold(shuffle=True, random_state=7919)
cv_result = cross_val_score(model, ds_train_features, ds_train_target, cv=kf, scoring="roc_auc")
stop_time = time()

mean_cv_results = mean(cv_result)
print(name, cv_result, mean_cv_results)

total_t = stop_time - start_time
try:
time_results[name].append(total_t)
except KeyError:
time_results[name] = [total_t]

try:
roc_auc_results[name].append(mean_cv_results)
except KeyError:
roc_auc_results[name] = [mean_cv_results]
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rfc = RandomForestClassifier(
class_weight={0:2, 1:3}

)

rfc.fit(ds_train_features, ds_train_target)
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MLETILOIREEE ARMDT —FICH L T2z DREZFM T 270 ATIET I ZEHRICT 7O BHIIC,
T8 ALY TA A EEEH B L TELETESDRD, COXATVIIFIEBICEETT, BENMETESD,
FEFFEICEVEEIF, T—INDRTED, EBGEFHDGRL, TV FE, FEBTRIRCIIBFER
EDOBENBEEZRLTVWSHBEEDNHOERT, EARNRFHMEICIE, FIROBEEE AUC XEUvOZER
TEHRT, 7O ZzMKBL, T—9=NETL2I—FEUTICRLET,

ds_test_features = ds_test[FEATURES]
ds_test_target = ds_test[TARGET]

preds = rfc.predict(ds_test_features)
preds_prob = rfc.predict_proba(ds_test_features)[:, 1]

acc_score = accuracy_score(ds_test_target, preds)
auc_score = roc_auc_score(ds_test_target, preds_prob)

print(f'acc: {acc_score} | auc: {auc_score}')
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acc: 0.8664118396550035 | auc: 0.9381309986948686

# 86% DIESEEZEML. AUC £ 093 ZLERINELIz, T—YERBEETOTVYILGTER (VvvI)LGE)
[CED, BEENOHIHICELRBIEENHDET,

VUa—3vVON—RTA VEETEL T BEETFT v IETVWET, 8 0y &EXDET)ILEY=Zal—~L,
ZOREATELET,

accuracy_score(ds_test_target, np.zeros_like(ds_test_target)), roc_auc_score(ds_test_target, np.zeros_like(ds_test_target))

(0.6153169873986519, 0.5)

NR=RAT1VDORBEIFH 62% 13DT, R—ATAVELBLUTASRUENRLNET,

ERERBT D, JS5T7%FRTEERT, =20 1 DN\, ZEEFENERFM (ROC) iR cd, B 5 1, SE
DEBRICHITS ROC i RLIcHDTI, COMMBROTOEBEN AUCETT,

%matplotlib inline

fpr, tpr, thresholds = roc_curve(ds_test_target, preds_prob)

plt.plot(fpr, tpr)
plt.show()
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Fle, EOFHNBAICRDARSBRIEDSINERILTEENTEERT (B 6).

importances = rfc.feature_importances_
std = np.std([tree.feature_importances_ for tree in rfc.estimators_], axis=0)

forest_importances = pd.Series(importances, index=FEATURES)

fig, ax = plt.subplots()
forest_importances.plot.bar(yerr=std, ax=ax)
fig.tight_layout()
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BEMFTvoODIsh, B Jupyter* Notebook O TEFILEERLTHET, RAET—FH\D 1 7%IBIRL,
YT ERARLET,

INPUT_DATA = {
‘Customer ID: 'AA-00000',
‘Order Date:  ‘12-07-2022,
# ann

‘Quantity’: 12,
‘Order Priority": ‘Medium’,

ZOETIVEFERITDICIE, FL—Z—VTBICToeLDIC, AT 9B TINENDDET, RL—C
JREICEARALZOEBLATIU—AFRIDIENEETY, FIXIE, "New Yorky HY 129 [CxwvEVTanT
LEiga., CCTHhRULMFEAFERITDINENDNED,
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INPUT_DATA['Postal Code’] = float(INPUT_DATA['Postal Code'])

input_d = pd.DataFrame(data={k: [v] for k, v in INPUT_DATA.items()})

udf = pd.DataFrame()

udf['SLA’] = input_d[‘Ship Mode].map({
‘Same Day": O,
‘First Class™: 1,
‘Second Class’: 3,
‘Standard Class’: 5,

)

udf['Month’] = pd.to_datetime(input_d[‘Order Date'], format="%d-%m-%Y").dt.month

for c in CATEGORIZE:
try:
udf[f'{c}-cat’] = pd_categories[c].categories.get_loc(INPUT_DATA[c])
except KeyError:
udf[f'{c}-cat’] = -1

udf.head()

Ship Mode- Customer ID- Segment- City- State- Country- Postal Market- Region-  Product ID- Category- Sub-Category- Order Priority-

S =i cat cat cat cat Code-cat

0 7 1 -1 0 375 145 a7 -1 4

HmEETLED

if_delay = not rfc.predict(udf)[0]
proba_of_delay = rfc.predict_proba(udf)[:, 11[0]
proba_of delay = (1 - proba_of_delay if if_delay else proba_of_delay) * 100

print(‘We expect’ + (‘ no' if if_delay else ") + f' delay (with probability ~{proba_of_ delay:.0f}%)’)

We expect no delay (with probability ~93%)
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