[TpyMepbl Koga MeTpUK

MpocmoTp python-kofa MMetoLLUXCS B cUCTEME METPUK AOCTYMEH U3 HTepdelica

NPUNOXEHUA:

1. Ha cTpaHuue kaTanora MeTpuk (lMaHenb ynpasnieHns > MeTpuku) BbIGepUTE HY>KHYIO
METPUKY, HaBEAUTE KypPCOp Ha CUMBOJI MEHIO (TPY TOYKM) B NMPaBOi YacTy
COOTBETCTBYIOLLLEV CTPOKM U HaxkmuTe “MNpocMoTp”.

2. OTkpoeTcs akpaHHasa dopma c MHbopmMaLmein o MeTpuke. NMpoKpyTUTe CTPaHNULY BHU3
N HaXXMUTe KHOMKY "OTKPbITb KOA" B MPaBOM HUXXHEM Yy 3KpaHHOW hOopMbl.

MNpumMep ckansipHOM METPUKK co cBeTodopoMm 6e3 rpadmka

YKkasaHbl hnaru is_scalar = True W is_signal = True.MeToAbl scalar U signal
06DbABIEHBI U UMIMJIEMEHTUPOBAHDI. MeTO)J,bI __call__ u save O6'bﬂBﬂeHbI, HO

UMMJIeMEHTaUNs NponyLleHa.

from typing import Literal

import pandas as pd
from sklearn.metrics import mean_absolute_percentage_error

class rvc_3_MAPE:

CpenHsAA abconwTHas owvbka B MpoLEHTax

Attributes:
__desc__ (str): Description of the class.
__tags__ (list[str]): List of tags associated with the class.
is_scalar (bool): Whether the metric is scalar or not.
is_signal (bool): Whether the metric has signal or not.

__desc__ = "Mean Absolute Percentage Error (MAPE). CpegHsAs ab6cosfoTHas
ownmbka B npoueHTax"
__tags__ = ["core", "regression", "scalar"]

is_scalar = True
is_signal = True

def __init__(
self,
df: pd.DataFrame,
predict_column: str,
target_column: str,



threshold_yellow: float = 0.3,
threshold_red: float = 0.4,

if df.empty:
raise Exception("Dataframe is empty")
if target_column not in df:
raise ValueError(f"Field {target_column} does not exist in the
dataframe")
if predict_column not in df:
raise ValueError(f"Field {predict_column} does not exist in the
dataframe")

self.predict_column = predict_column

self.target_column = target_column

self.df = df.astype({self.predict_column: "float", self.target_column:
"float"})

self.threshold_yellow = threshold_yellow

self.threshold_red = threshold_red

def __call__(self) -> None:
pass

def scalar(self) -> int | float:
df = self.df.loc[:, [self.target_column,

self.predict_column]].dropna()|
abs(self.df[self.target_column]) > ©

]

self.scalar_value = mean_absolute_percentage_error(
y_pred=df[self.predict_column],
y_true=df[self.target_column],

)

return self.scalar_value

def signal(self) -> Literal["red", "yellow", "green"]:
signal_light = "green"

if self.scalar_value > self.threshold_red:
signal_light = "red"

elif self.scalar_value > self.threshold_yellow:
signal_light = "yellow"

return signal_light

def save(self, output_dir: str) -> dict[str, str] | None:
pass

PesynbTaT:



MAPE_metric = GREEN

0.16

MpuMep cKanspHON METPUKM CO CBETOHOPOM U C rpadrKom

Yka3zaHbl dnarn is_scalar = True M is_signal = True.MeTogpl scalar U signal
_call__ n save OOGDBSABNEHbI U

06BbABJIEHDbI U umMmnnemMeHTupoBaHbl. MeToabl
nMnJieMeHTUpoOBaHbI.

from typing import Any, Dict, Literal, Optional

import numpy as np
import pandas as pd
import plotly.graph_objects as go

class r_2_5_KS_on_scale:

TecT Konmoropoa-CMmupHOBa

MokasbiBaeT HACKOJIbKO XOpOWO Score Mogenu
oTpenseT "xopowux" KIAMEHTOB OT "maoxux" B pas3pe3e PeMTUHIOBOM WKasibl.

Attributes:
__desc__ (str): Description of the class.
__tags__ (list[str]): List of tags associated with the class.
is_scalar (bool): Whether the metric is scalar or not.
is_signal (bool): Whether the metric has signal or not.

__desc__ = "KS-test on scale. TecT KonmoropoBa-CmupHoBa"
__tags__ = ["risk", "scalar"]
is_scalar = True

is_signal = True

def __init__(
self,
df: pd.DataFrame,
scale_column: str,
target_column: str,
threshold_yellow: float = 10,
threshold_red: float = 30,

self.scale_column = scale_column
self.target_column = target_column

self.df = df.astype({self.target_column: "float"})
self.threshold_yellow = threshold_yellow
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self.threshold_red = threshold_red

if self.df.empty:
raise Exception("Dataframe is empty")
if self.target_column not in self.df:
raise ValueError(f"Field {self.target_column} does not exist in
the dataframe")
if self.scale_column not in self.df:
raise ValueError(f"Field {self.scale_column} does not exist in the
dataframe")
if self.df[self.scale_column].nunique() > 100:
raise Exception("Ouwubka: nepemeHHas scale He sBnseTcH
KaTeropuanbHon")

def __call__(self) -> None:
dataset = self.df.loc[:, [self.target_column,
self.scale_column]].dropna()

# HoMep paspsga peMTUHrOBOWM wWKasbl
# (cnocob6 nosyyeHwss 3aBUCUT OT ¢opmaTa AaHHbX B cTonbue self.scale)
dataset["bin_number"] = dataset[self.scale_column].map(
lambda x: int(x.split("_")[-11)
) # dataset[self.scale].astype('category').cat.codes#

dataset = dataset.sort_values(by=["bin_number"], ascending=False)

good_cnt = dataset[dataset[self.target_column] == 0].shape[9]
bad_cnt = dataset[dataset[self.target_column] == 1].shape[9]
gr_bad = (

pd.DataFrame(
dataset.groupby("bin_number", observed=False)
[self.target_column].sum()
) .cumsum( )

/ bad_cnt
)
dataset["target_inverse"] = np.where(dataset[self.target_column] == 1,
e, 1)
gr_good = (

pd.DataFrame(
dataset.groupby("bin_number", observed=False)
["target_inverse"].sum()
) .cumsum( )
/ good_cnt
)

ks_calc_temp = pd.merge(gr_good, gr_bad, how="left", left_index=True,
right_index=True)
ks_calc_temp["diff"] = ©
ks_calc_temp["diff"] = abs(
ks_calc_temp.iloc[:, 0:1].values - ks_calc_temp.iloc|:,
1:2].values

)

self.scalar_value = 100 * ks_calc_temp["diff"].max()
ks_result = round(self.scalar_value, 2)
result_idx = ks_calc_temp["diff"].argmax()



x_valuel gr_bad.index.values.tolist()

y_valuel = gr_bad[self.target_column].values.astype("float").tolist()
x_value2 = gr_good.index.values.tolist()
y_value2 = gr_good["target_inverse"].values.astype("float").tolist()

x_value3d = |
float(gr_bad.index.values[result_idx]),
float(gr_bad.index.values[result_idx]),

|

y_value3 = |
float(gr_bad[self.target_column].values|[result_idx]),
float(gr_good["target_inverse"].values|[result_idx]),

linel = go.Scatter(
mode="1lines",
x=x_valuel,
y=y_valuel,
name="bad",
line={"width": 3},
marker={"color": "#63666A"},
)
line2 = go.Scatter(
mode="1lines",
x=x_value2,
y=y_value?2,
name="good",
line={"width": 3},
marker={"color": "#3eb489"},
)
line3 = go.Scatter(
mode="1lines",
x=x_value3,

y=y_value3,
name=f"KS-statistic = {ks_result.astype('float')}"
marker={"color": "black"},

)
self.fig = go.Figure(data=[1line1, line2, 1line3])
self.fig.layout = self.custom_layout()

def scalar(self) -> int | float:
return self.scalar_value

def signal(self) -> Literal["red", "yellow", "green"]:
signal_light = "green"

if self.scalar_value > self.threshold_red:
signal_light = "red"

elif self.scalar_value > self.threshold_yellow:
signal_light = "yellow"

return signal_light

def custom_layout(self) -> Optional[Dict[str, Any]]:
return {
"title": {"text": "<b>TecT KonmoropoBa-CmupHoBa</b>", "x": 0.1,
"y": 0.97},



"legend”: {"yanchor": "bottom", "y": ©0.85, "xanchor": "right",

"x": 1},
"yaxis": {"title": "KymynaTtuBHaa pona", "side": "left"},
"xaxis": {
"title": "Paspsan pevTMHroBOMW wKansl",
"side": "left",
"type": "category",
"domain": [@, ©0.8],
e
"margin”: {"t": 35, "b": 5, "1": 5, "r": 5},
}

def save(self, output_dir: str) -> dict[str, str] | None:
self.fig.write_html(
f"{output_dir}/data.html",
config={"displaylogo": False}, # remove the plotly logo
)

return {f"scale_{self.scale_column}": f"{output_dir}/data.html"}

PesynbTaT:
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MNpuMep Koaa METPUKK € rpaduKomM, HO 6e3 ckansipa n ceetodopa

YkasaHbl hnaru is_scalar = False M is_signal = False.MeToabl scalar U signal He
06 bABJIEHbI. MeTtopabl __call__ u save 06bABJIEHbI U UMIJIEMEHTUPOBAHDI.
from typing import Any, Dict, Optional

import numpy as np
import pandas as pd
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import plotly.graph_objects as go
from scipy.stats import norm

class r_6_2_Binomial_test:

MpoBepsieT MonafeHue cpefHero YpoBHs [HOedonTa no 6akeTy PEeNTUHIOBOW WKasbl B
[lOBEPUTENIbHbIN UHTEpPBas, MOCTPOEHHLI MO CKopaM MOAEeNn

Attributes:
__desc__ (str): Description of the class.
__tags__ (list[str]): List of tags associated with the class.
is_scalar (bool): Whether the metric is scalar or not.
is_signal (bool): Whether the metric has signal or not.

__desc__
__tags__

= "Binomial Test. BuHOMWanbHbIA TecT"
["risk"]

is_scalar = False
is_signal = False

def __init__(
self,
df: pd.DataFrame,
predict_column: str,
target_column: str,
scale_column: str,
confidence_level: float = 0.99,

if predict_column not in df.columns:

raise ValueError(
f"Invalid column name for 'predict_column'.
f"There is not colomn '{predict_column}' in the dataframe"

)

if target_column not in df.columns:

raise ValueError(
f"Invalid column name for 'target_column'.
f"There is not colomn '{target_column}' in the dataframe'

)

if scale_column not in df.columns:

raise ValueError(
f"Invalid column name for 'scale_column'.
f"There is not colomn '{scale_column}' in the dataframe"

self.predict_column = predict_column

self.target_column = target_column

self.scale_column = scale_column

self.df = df.astype({self.predict_column: "float", self.target_column:

"float"})

self.confidence_level = confidence_level

if self.df.empty:

raise ValueError("Dataframe is empty")

if self.df[self.scale_column].nunique() > 100:



raise Exception("Ouwubka: nepemeHHas scale He sBnseTcH
KaTeropuanbHon")

def __call__(self) -> None:
data_gr = (
self.df[[self.scale_column, self.target_column,
self.predict_column]]
.groupby([self.scale_column], observed=False)

.agg({self.target_column: ["sum", "count"], self.predict_column:
["mean"]})
.reset_index()
)
data_gr.columns = [self.scale_column, self.target_column, "cnt_all",

self.predict_column]
data_gr["target_prc"] = data_gr[self.target_column] /
data_gr["cnt_all"]

data_gr["CI_LEFT"] = data_gr[self.predict_column] - norm.ppf(
self.confidence_level
) * np.sqrt(
(data_gr([self.predict_column] * (1 -
data_gr[self.predict_column])) / data_gr["cnt_all"]
)
data_gr["CI_RIGHT"] = data_gr[self.predict_column] + norm.ppf(
self.confidence_level
) * np.sqrt(
(data_gr[self.predict_column] * (1 -
data_gr[self.predict_column])) / data_gr["cnt_all"]

)

data_gr["color"] = data_gr.apply(
lambda x: "green"
if (x["target_prc"] >= x["CI_LEFT"]) & (x["target_prc"] <=
x["CI_RIGHT"])
else "red",
axis=1,

)

data_gr = data_gr.sort_values(self.scale_column, key=lambda x:
x.str[-3:])

# ynopsijoumBaHue Bblle - MofJ KOHKpeTHbn df,

# obpawaTb BHMMaHue Ha ¢opmaT 3anucen B cTonbue scale

# nNpu 3anycke Ha HOBbIX HAaHHbIX

linel = go.Scatter(
mode="1lines",
x=data_gr[self.scale_column].tolist(),
y=data_gr["CI_RIGHT"].tolist(),
name="BepxHasa rpaHuua AN,
marker={"color": "#23654D"},
xaxis="x1",
yaxis="y1",

)

line2 = go.Scatter(
mode="1lines",
x=data_gr[self.scale_column].tolist(),



y=data_gr["CI_LEFT"].tolist(),
name="HwWxHAsa rpaHuuya 1",
marker={"color": "#23654D"},
xaxis="x1",
yaxis="y1",

)

line3 = go.Scatter(
mode="markers",
x=data_gr[self.scale_column].tolist(),
y=data_gr["target_prc"].tolist(),
name="d0akTuyeckass BeposATHOCTb gedonta”,
marker={"color": data_gr["color"].tolist(), "size": 24},
xaxis="x1",
yaxis="y1",

)

self.fig = go.Figure(data=[linel, line2, line3])
self.fig.layout = self.custom_layout()

def custom_layout(self) -> Optional[Dict[str, Any]]:

return {
"title": {"text": "<b>BuHoMManbHbh TecT</b>", "x": 0.1, "y":
0.97},
"legend”: {"yanchor": "bottom", "y": 0.01, "xanchor": "left", "x":
1},
"yaxis": {"title": "BepoaTHocTb gedonta”, "side": "left"},
"xaxis": {
"title": "Paspap penTMHroBOW wKanbl",
"side": "right",
"type": "category",
"domain": [@, 1],

}'
"margin": {"t": 35, "b": 5, "1": 5, "r": 5}
}

def save(self, output_dir: str) -> dict[str, str] | None:
self.fig.write_html(
f"{output_dir}/data.html",
config={"displaylogo": False}, # remove the plotly logo

)
return {f"scale_{self.scale_column}": f"{output_dir}/data.html"}

PesynbTaT:



1_6_2_Binomial_test.scale_gr_score
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Paspan pedTUHroBoH WKans

MpuMep Koaa METPUKM C MHOXECTBOM rpadumkoB

MeToapl __call__ U save 06bsiIBNEHbI U nMnJieMeHTUpoBaHbl.

B MeToze save rpaduku cosgatoTcs B UUKIeE

from typing import Any, Dict, Optional

import pandas as pd
import plotly.graph_objects as go

class cd_2_4_Density_Distr_features:
MNOTHOCTb pacnpefesieHns AnA BbiGPaHHbIX Mosen
Attributes:
__desc__ (str): Description of the class.
__tags__ (list[str]): List of tags associated with the class.
is_scalar (bool): Whether the metric is scalar or not.
is_signal (bool): Whether the metric has signal or not.

__desc__ = (
"Density Distribution for Selected Columns. MnoTHOCTb pacrnpepeneHus
Onsa BbiGpaHHbIX nonen”

)

__tags__ = ["core", "data"]

is_scalar False
is_signal = False

def __init__(
self,
df: pd.DataFrame,
field_columns: str,
categorial_threshold: int = 180,
split_charts: bool = False,
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self.df = df
self.categorial_threshold = categorial_threshold
self.split_charts = split_charts
self.field_columns = [x.strip() for x in field_columns.split(",")]
if self.df.empty:

raise Exception("Dataframe is empty")
for field in self.field_columns:

if field not in self.df:

raise ValueError(f"Field {field} does not exist in the
dataframe")

def __call__(self) -> None:
self.df = self.df[self.field_columns]
charts_dict = self.create_fields_charts()

if self.split_charts:
self.figs = {
column_name: go.Figure(
data=[chart],
layout=self.custom_layout(column_name=column_name)
)
for column_name, chart in charts_dict.items()
}
else:
self.fig = go.Figure(data=list(charts_dict.values()),
layout=self.custom_layout())

def create_fields_charts(self):
signal = {}
self.min_x =
self.max_x =
counted_labels = []

0
0

# umMkn no BceMm cTonbuam df
for columnName, columnData in self.df.items():
# ecnv paHHble B CTONGLE He 4YWUCoBble, MPOMYCKAaeM ero
if not pd.api.types.is_numeric_dtype(columnData):
print(f'Column "{columnName}" type is not numeric')
continue

counted_labels.append(columnName)
visible_mode = (
"legendonly"” if columnName != counted_labels[@] and not
self.split_charts else True

)

# ecnu paHHble B cTosIbLEe KaTeropuasibHble, CTPOUM FUCTOFpammy
if columnData.nunique() <= self.categorial_threshold:
freq_df = (
columnData.value_counts(normalize=True, sort=False,
dropna=True)
.reset_index()
.sort_values(columnName)

)

freq_df["percent"] = freq_df["proportion"] * 100



if self.split_charts:
freq_df[columnName] = freq_df[columnName].astype("string")

elem = go.Bar(
x=freq_df[columnName].tolist(),
y=freq_df["percent"].tolist(),
name=columnName,
opacity=0.7,
marker=dict(line=dict(color="black", width=1.0)),
visible=visible_mode,

)

signal[columnName] = elem

continue

# WHaye - NUHENHbIN rpadukK MNJOTHOCTWU pacrnpegeneHus
vals = columnData.dropna().values
nbucket = int(len(vals) / 10) + 1

den_x = []
den_y = []
wgth = (max(vals) - min(vals)) / nbucket # wupuHa opgHoro
uHTepBana
minval = min(vals)
self.max_x = max(max(vals), self.max_x)
self.min_x = min(min(vals), self.min_x)
self.max_pos = 0
for i in range(®, nbucket):
count = 0
for j in vals:
if (minval + i * wgth) <= j < (minval + (i * wgth) +
wgth) :

count = count + 1
den_x.append(round((minval + i * wgth + wgth / 2), 6))
den_y.append(round(count * 100 / (len(vals)), 6))

elem = go.Scatter(
x=den_x,
y=den_y,
name=columnName,
mode="lines",
line_width=4,
line_dash="solid",
visible=visible_mode,

)

self.max_pos = max(max(den_y), self.max_pos)
signal[columnName] = elem
return signal

def custom_layout(self, column_name: str | None = None) ->
Optional[Dict[str, Any]]:
column_info = (
" n36paHHbix cTonbuos"” if column_name is None else f" pna cTton6ua
<b>{column_name}</b>"

)



return {

"title": {"text": f"<b>MnoTHocTb pacnpepeneHus</b>{column_info}",

"x": 0.1, "y": 0.98},
"legend": {"yanchor": "bottom", "y": 0.05,
"x"i 1},

"xaxis": {
"title": "3HauyeHue BeNINYMHBI",
"side": "left",
"showgrid": True,
"zeroline": True,
"gridcolor": "#bdbdhd",
"gridwidth": 1.5,
"zerolinecolor": "#969696",
"zerolinewidth": 3,

Ve

"yaxis": {
"title": "BeposATHOCTb, %",
"side": "left",
"showgrid": True,
"zeroline": True,
"gridcolor": "#bdbdbd",
"gridwidth": 1.5,
"zerolinecolor": "#969696",
"zerolinewidth": 3,

b

"margin”: {"t": 45, "b": 5, "1": 5, "r

}

def save(self, output_dir: str) -> dict[str, str]
if self.split_charts:
result {}
for column_name, fig in self.figs.items()

“xanchor": "right",

"e B,

| None:

file_path = f"{output_dir}/data_{column_name}.html"

fig.write_html(
file_path,
config={"displaylogo": False},
)

result[column_name] = file_path
return result
else:
self.fig.write_html(
f"{output_dir}/data.html",
config={"displaylogo": False},
)

# remove the plotly logo

# remove the plotly logo

return {"fig_name": f"{output_dir}/data.html"}

PesynbTaT:
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Bep:

MpuMep Koaa MeTPUKK, COXpaHSoLEN pesynbTaT B BUAE KAPTUHKK
MeTtoabl __call__ M save O6DBABEHbI U UMMNIEMEHTUPOBAHDI.
B meToge save rpadumku coxpaHATCA Kak KapTUHKKY, a He HTML-dawnbi

from typing import Any, Dict, Literal, Optional

import numpy as np

import pandas as pd

from sklearn.metrics import roc_auc_score, roc_curve
import matplotlib.pyplot as plt

class ROC_AUC_img:


file:///app/site/user/predicate_imgs/metric_Density_Distr_charts.png
file:///app/site/user/predicate_imgs/metric_Density_Distr_charts.png

3HayeHne ROC-AUC u lpaduk ROC Curve

Attributes:
__desc__ (str): Description of the class.
__tags__ (list[str]): List of tags associated with the class.
is_scalar (bool): Whether the metric is scalar or not.
is_signal (bool): Whether the metric has signal or not.

__desc__ = "I'pa¢uk ROC Curve, 3HayeHme ROC-AUC"
__tags__ = ["core", "classification", "scalar"]
is_scalar = True

is_signal = True

def __init__(
self,
df: pd.DataFrame,
predict_column: str,
target_column: str,
threshold_yellow: float = 0.75,
threshold_red: float = 0.65,

self.predict_column = predict_column

self.target_column = target_column

self.df = df.astype({self.predict_column: "float", self.target_column:
"float"})

self.threshold_yellow = threshold_yellow

self.threshold_red = threshold_red

if self.df.empty:
raise Exception("Dataframe is empty")
if self.target_column not in self.df:
raise ValueError(f"Field {self.target_column} does not exist in
the dataframe")
if self.predict_column not in self.df:
raise ValueError(f"Field {self.predict_column} does not exist in
the dataframe")
if self.predict_column == self.target_column:
raise Exception("Ouwu6bka. lpoBepbTe Bbi6Op cTON6LOB Ans pacyeTta")

def __call__(self) -> None:
temp = self.df.loc[:, [self.target_column,
self.predict_column]].dropna()
preds = temp[self.predict_column]
y_test = temp[self.target_column]

fpr, tpr, threshold = roc_curve(y_test, preds)

fpr = np.around(fpr, decimals=4).tolist()

tpr = np.around(tpr, decimals=4).tolist()

base_roc = np.around(np.linspace(8, 1, 10), decimals=2).tolist()

self.scalar_value = float(
roc_auc_score(temp[self.target_column], temp[self.predict_column])

)



self.fig, ax = plt.subplots()

ax.plot(fpr, tpr)

ax.set(xlabel="'False Positive Rate', ylabel='True Positive Rate',
title="ROC Curve')

ax.grid()

def scalar(self) -> int | float:
return self.scalar_value

def signal(self) -> Literal["red", "yellow", "green"]:
signal_light = "green"

if self.scalar_value < self.threshold_red:
signal_light = "red"
elif self.scalar_value < self.threshold_yellow:
signal_light = "yellow"
return signal_light
def save(self, output_dir: str) -> dict[str, str] | None:

self.fig.savefig(f"{output_dir}/data.svg")
return {"svg": f"{output_dir}/data.svg"}

PesynbTaT:
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