NHL Stanley Cup Prediction Pipeline

16 Seasons | December 2025

i nport pandas as pd

inport numpy as np

frompathlib inmport Path

i nport glob

i nport warni ngs

war ni ngs. filterwarnings('ignore')

from skl earn. preprocessing inport StandardScal er
from skl earn. linear_nodel inport LogisticRegression
from skl earn. ensenbl e i nport Randonforestd assifier
fromsklearn.calibration inport calibration_curve
from xgboost inport XGBO assifier
fromlightgbminport LGBMO assifier

from cat boost inport CatBoostC assifier

inport matplotlib.pyplot as plt

RAW DATA DIR = Path("./NHL_Data")

FEATURES DIR = Path("./NHL_Feat ures")
MODELS DI R = Pat h("./NHL_Mbdel s_Goal 1")
MODELS_GOAL2_DIR = Pat h("./NHL_Mbdel s_Goal 2")

for d in [ FEATURES_DIR, MODELS DIR, MODELS GOAL2_DIR]:
d. mkdi r (exi st _ok=True)

RANDOM STATE = 42
np. random seed( RANDOM _STATE)

SEASONS = [
' 2007-2008', ' 2008-2009', ' 2009-2010', '2010-2011', '2011-2012',
' 2013-2014', ' 2014-2015', ' 2015-2016', '2016-2017', '2017-2018',

' 2018-2019', ' 2020-2021', '2021-2022', '2022-2023', '2023-2024', '2024-2025'
1
SEASON_PAI RS = [
(' 2007-2008', ' 2008-2009'),
(' 2008-2009', ' 2009-2010'),
(' 2009-2010', ' 2010-2011'),
(' 2010-2011', '2011-2012'),
(' 2011-2012', ' 2013-2014'),
(' 2013-2014', ' 2014-2015'),
(' 2014-2015', ' 2015-2016'),
(' 2015-2016', ' 2016-2017'),
(' 2016-2017', ' 2017-2018'),
(' 2017-2018', '2018-2019'),
(' 2018-2019', ' 2020-2021'),
(' 2020-2021', ' 2021-2022'),
(' 2021-2022', ' 2022-2023'),
(' 2022-2023', ' 2023-2024'),
1
FI NAL_PREDI CTI ON_PAIR = (' 2023-2024', ' 2024- 2025')
CUP_W NNERS_ABBR = {
' 2007-2008' : ' DET', '2008-2009': 'PIT', '2009-2010': 'CH', '2010-2011': 'BOCS ,
'2011-2012': ' LAK , '2013-2014': 'LAK', '2014-2015': 'CH', '2015-2016': 'PIT',

'2016-2017': 'PIT', '2017-2018': 'WSH , '2018-2019': 'STL', '2020-2021': 'TBL'

'2021-2022': 'COL', '2022-2023': 'VCK', '2023-2024': 'FLA, '2024-2025': 'FLA

}

M N_GP_SKATERS_REG = 10

M N_GP_SKATERS_PLAYOFFS = 3
M N_GP_GOALI ES REG = 5

M N_GP_GOALI ES_PLAYOFFS = 2

CLEAR_STARTER _THRESHOLD = 0. 65
TANDEM LOVER = 0. 45

ABBR_TO FULL = {

"ANA": "Anahei m Ducks", "ARI": "Arizona Coyotes", "PHX': "Phoenix Coyotes",
"ATL": "Atlanta Thrashers", "BOS': "Boston Bruins", "BUF': "Buffal o Sabres",
"CGY": "Calgary Flanmes", "CAR': "Carolina Hurricanes", "CH ": "Chicago Bl ackhawks",

"COL": "Col orado Aval anche", "CBJ": "Col unbus Bl ue Jackets", "DAL": "Dallas Stars",
"DET": "Detroit Red Wngs", "EDM: "Ednmonton Qlers", "FLA": "Florida Panthers",



}

"L.A": "Los Angeles Kings", "LAK': "Los Angeles Kings", "MN': "Mnnesota WId",
"MIL": "Montreal Canadiens", "NSH': "Nashville Predators”, "N J": "New Jersey Devils",
"NJD': "New Jersey Devils", "Nyl": "New York I|slanders", "NYR': "New York Rangers",
"OrT: "Qttawa Senators", "PH ": "Phil adel phia Flyers", "PIT': "Pittsburgh Penguins",
"S.J": "San Jose Sharks", "SJS": "San Jose Sharks", "SEA": "Seattle Kraken",

"STL": "St Louis Blues", "T.B": "Tanpa Bay Lightning", "TBL": "Tanpa Bay Lightning",
"TOR': "Toronto Maple Leafs", "UTA": "Uah Hockey Cl ub", "VAN': "Vancouver Canucks",
"V&K": "Vegas CGol den Knights", "WBH': "Washi ngton Capital s", "WPG': "W nni peg Jets"

FULL_TO ABBR = {

def

def

def

def

" Anahei m Ducks": "ANA", "Arizona Coyotes": "ARI", "Phoenix Coyotes": "PHX",
"Atlanta Thrashers": "ATL", "Boston Bruins": "B0S', "Buffalo Sabres": "BUF",
"Cal gary Flames": "CGY", "Carolina Hurricanes": "CAR', "Chicago Bl ackhawks": "CH ",
"Col orado Aval anche": "COL", "Col unbus Blue Jackets": "CBJ", "Dallas Stars": "DAL",
"Detroit Red Wngs": "DET", "Ednonton Qlers": "EDM', "Florida Panthers": "FLA",
"Los Angeles Kings": "LAK', "Mnnesota WId": "MN', "Mntreal Canadiens": "MIL",
"Nashville Predators": "NSH', "New Jersey Devils": "NJD', "New York I|slanders": "NYI",
"New York Rangers": "NYR', "Ottawa Senators": "OTT", "Philadel phia Flyers": "PH ",
"Pittsburgh Penguins": "PIT', "San Jose Sharks": "SJS", "Seattle Kraken": "SEA",
"St Louis Blues": "STL", "Tanpa Bay Lightning": "TBL", "Toronto Maple Leafs": "TOR',
"Uah Hockey O ub": "UTA", "Vancouver Canucks": "VAN', "Vegas ol den Kni ghts": "V&X",
"Washi ngton Capitals": "WBH', "Wnnipeg Jets": "WPG'
st andar di ze_season(season_str):
if pd.isna(season_str):

return None
s = str(season_str).strip()
if ' - "' ins:

s = s.replace(’ - ', '-")
return s
st andar di ze_t eam abbr (team str):
if pd.isna(teamstr):

return None
t = str(teamstr).strip()
if,tint:

teans = [x.strip() for x int.split(',")]

t = teans[-1]
replacements = {'L.A: 'LAK', 'S J': 'SJS, 'NJ': 'NND, 'T.B: 'TBL'}
return replacenments.get(t, t)
get _full _team nanme(abbr):
return ABBR_TO FULL. get (abbr, abbr)

| oad_al | _data():

print("=" * 70)
print (" LOADI NG DATA (16 SEASONS)")
print("=" * 70)

all _data = {
‘teamreg' : [],
‘skaters_reg':
‘goalies_reg':

‘teampl ayoffs': [],
[1, 'skaters_playoffs':
[1

, 'goalies_playoffs':

season i n SEASONS:
print(f" Loading {season}...")

for

teamreg = pd.read_csv(RAWDATA DIR /
skaters_reg
goal ies_reg

team pl ayoffs =
goal i es_pl ayoffs =
for df in [teamreg, skaters_reg,
df [' Season'] = season

df in [team playoffs,
df [' Season'] = season

goal

for

all _data['teamreg'].append(teamreg)

al | :dat a['team pl ayof fs']. append(team |

pd. read_csv(RAWDATA DIR /
pd. read_csv(RAWDATA DIR /

pd. read_csv(RAWDATA DIR / 'playoffs'

skaters_playoffs = pd.read_csv(RAWDATA DIR /
pd. read_csv(RAWDATA DIR /

skaters_pl ayoffs,

(1.
(1

' regul ar _season’
'regul ar _season’
'regul ar _season’

| f'{season}_teamreg.csv')

| f'{season}_skaters_reg.csv')

| f'{season}_goalies_reg.csv')

| f'{season}_team playoffs.csv')
‘playoffs' / f'{season}_skaters_playoffs.csv')
‘playoffs' / f'{season}_goalies_playoffs.csv')
ies_reg]:

goal i es_pl ayof fs]:

pl ayof f s)



def

def

al |l _data[' skaters_reg'].append(skaters_reg)

al | _data[' skaters_pl ayoffs'].append(skaters_pl ayoffs)
al|l _data['goalies_reg'].append(goalies_reg)
al | _data[ ' goal i es_pl ayof fs']. append(goal i es_pl ayof fs)

data = {}
for key in all_data:

dat a[ key] = pd. concat (al | _data[ key], ignore_index=True)
print(f" {key}: {len(data[key])} rows")

playoff _results = pd.read_csv(RAWDATA DIR / 'playoff_results.csv')

pl ayof f _results[' Season'] = playoff_results[' Season']. appl y(standardi ze_season)
playof f _results[' Teami] = playoff_results[' Team ]. appl y(standardi ze_t eam abbr)
data[' playoff_results'] playoff _results

return data

cl ean_col um_nanes(df):

new cols = {}

for col in df.colums:
new col = col.replace(' %, 'Pct').replace('/', '"_'").replace(’ ', '_")
new_col = new_col.replace('[", ).replace(']", ).replace('{', ).replace('}', '")
new_col s[col] = new_col

return df.rename(col ums=new_col s)

cl ean_and_st andar di ze(dat a) :

print("\n" + "=" * 70)
print (" CLEANI NG &np; STANDARDI ZI NG DATA")
print("=" * 70)

for key in data:
if isinstance(data[key], pd.DataFrane):
dat a[ key] = cl ean_col uim_nanes(dat a[ key])

for key in ['teamreg', 'teamplayoffs']:
if 'Team in data[key].colums:
sanpl e = data[ key][' Team ].iloc[O0]
if len(sanple) &gt; 5:
dat a[ key] [' Team Ful | ']
dat a[ key] [ Team Abbr ']
el se:
dat a[ key] [' Team Abbr"' ]
dat a[ key] [ Team Ful | ']

dat a[ key] [ Team ]
dat a[ key] [' Team ] . appl y(l anbda x: FULL_TO ABBR. get (X, X))

= data[ key][' Teani]. appl y(standardi ze_t eam abbr)

= dat a[ key] [' Team Abbr']. appl y(get _ful | _team nane)

for key in ['skaters_reg', 'skaters_playoffs', 'goalies_reg', 'goalies_playoffs']:
data[ key] [ Team] = data[ key][' Team ]. appl y(standardi ze_t eam abbr)

col um_renanmes = {
'Total Points': 'Points',
‘Total Assists': 'Assists',
' Faceoffs %: ' FOMb

}

for key in ['skaters_reg', 'skaters_playoffs']:
dat a[ key] = data[ key].rename(col utmms=col unm_r enanes)

print("\nApplying GP filters...")

before = len(data[' skaters_reg'])

data['skaters_reg'] = data['skaters_reg'][data['skaters_reg'][' G ] &gt;= M N_GP_SKATERS_REG
print(f" skaters_reg: {before} - {len(data['skaters_reg'])}")

before = len(data[' skaters_playoffs'])
data[ ' skaters_playoffs'] = data['skaters_playoffs'][data['skaters_playoffs']['GP'] &gt;= M N_GP_SKATERS_PLAYOFFS]
print(f" skaters_playoffs: {before} - {len(data['skaters_playoffs'])}")

before = I en(data[' goalies_reg'])
data['goalies_reg'] = data['goalies_reg'][data[' goalies_reg']['G ] &gt;= M N_GP_GOALI ES_REG

print(f" goalies_reg: {before} - {len(data['goalies_reg ])}")

before = len(data[' goalies_playoffs'])
data[' goalies_playoffs'] = data['goalies_playoffs'][data[’' goalies_playoffs']['GP'] &gt;= M N_GP_GOALI ES_PLAYCFFS]
print(f" goalies_playoffs: {before} - {len(data['goalies_playoffs'])}")

print("\nMerging playoff results...")

data['teamreg'] = data['teamreg']. nerge(
data[' playoff_results'][[' Season', 'Teanl, 'Round_Reached']],
| eft _on=[' Season', 'Team Abbr'],

ri ght _on=[' Season', 'Teani],



how='left"',
suf fixes=("",

_result")

)
data['teamreg' ][' Round_Reached'] = data['teamreg'][' Round_Reached'].fillna(0).astype(int)

print("\nCup winners verification:")
for season in SEASONS:
winners = data['teamreg'][(data['teamreg' ][’ Season'] == season) &anp;
(data['teamreg'][' Round_Reached'] == 5)]
if len(w nners) &gt; O:
print(f" {season}: {w nners[' Team Abbr'].values[0]}")
el se:
print(f" {season}: NOT FOUND!")

return data

aggregat e_skat er _features(skaters_df, team abbr, season):

team skaters = skaters_df[(skaters_df[' Teani] == team abbr) &anp;
(skaters_df[' Season'] == season)]

if len(teamskaters) ==
return None

forwards = team skaters[team skaters['Position'] !="D]
def ensenen = team skaters[team skaters['Position'] == 'D]
points_col = 'Total _Points' if 'Total _Points' in team skaters.colums else 'Points'

forwards_sorted = forwards. sort_val ues(points_col, ascendi ng=Fal se)
def ensenen_sorted = def ensenen. sort_val ues(poi nts_col, ascendi ng=Fal se)

top6_fwd = forwards_sorted. head(6)
botton6_fwd = forwards_sorted.iloc[6:12] if |len(forwards_sorted) &gt; 6 el se pd. DataFrane()
top4_def = defensenmen_sorted. head(4)

def safe_sum(df, col):
return df[col].sum() if col in df.colums and len(df) &gt; O else O

features = {
‘top6_fwd_points': safe_sun(top6_fwd, points_col),
‘top6_fwd_goal s': safe_sun(top6_fwd, 'Goals'),
‘bottonb_fwd_points': safe_sun(bottonb_fwd, points_col),
‘top4_def _points': safe_sun(top4_def, points_col),
‘top4_def _goal s': safe_sun(top4_def, 'Goals'),
*scoring_depth_ratio': (safe_sum(bottonb_fwd, points_col) / safe_sun(top6_fwd, points_col))

if safe_sum(top6_fwd, points_col) &gt; 0 else O,
‘scoring_gini': teamskaters[points_col].std() / team skaters[points_col].nean()
if team skaters[points_col].nean() &gt; O else O,

team.i xG : safe_sun{teamskaters, 'ixG),
‘team hits': safe_sun{team skaters, 'Hits'),

‘team hits_taken': safe_sun{team skaters, 'Hts_Taken'),

‘net_hits': (safe_sun(teamskaters, 'Hits') - safe_sun(teamskaters, 'Hts_Taken')),

‘teampinm: safe_sun(teamskaters, 'Total _Penalties'),
‘team penal ties_drawn': safe_sun(team skaters, 'Penalties_Drawn'),

‘team.i HDCF' : safe_sun(teamskaters, 'iHDCF),
‘team.i SCF' : safe_sun(teamskaters, 'iSCF'),

‘total _skater_TO': safe_sun{teamskaters, 'TA"),
‘avg_ganes_pl ayed' : teamskaters[' GP'].nmean(),
‘roster_size': |len(team skaters)

}

return features

aggregat e_goal i e_features(goal i es_df, team abbr, season):

team goalies = goalies_df[(goalies_df[' Teani] == team abbr) &anp;
(goal i es_df[' Season'] == season)]

if len(teamgoalies) ==
return None

team goal i es_sorted = team goalies.sort_values(' TO', ascendi ng=Fal se)

starter = teamgoalies_sorted.iloc[0]

backup = team goalies_sorted.iloc[1] if |en(teamgoalies_sorted) &jt; 1 else None
total _toi = teamgoalies['TO"'].sum()



def

def

def safe_get(row, col):
return rowfcol] if col

def safe_sum(df, col):

return df[col].sum() if col in df.colums else O

features = {

‘starter _GP': starter['GP'],

‘starter _TA': starter['TA'],

‘starter_SVPct': safe_get(starter, 'SVPct'),
‘starter _GAA : safe_get(starter, 'GAA),
‘starter _GSAA : safe_get(starter, 'GSAA'),
‘starter_HDSVPct': safe_get(starter, 'HDSVPct'),
‘starter _HDGSAA' : safe_get(starter, 'HDGSAA'),

‘starter_workl oad_share': starter['TO'] / total _toi

in row and pd.notna(rowcol]) else 0

if total _toi

&gt; 0 else 1,

in df.colums el se None)
in df.colums el se None)

‘backup_GP': backup['GP'] if backup is not None else O,
‘ backup_GSAA' : safe_get(backup, 'GSAA') if backup is not None else O,
‘team total _GSAA': safe_sun{team goalies, 'GSAA"),
‘team total _HDGSAA' : safe_sun(team goalies, 'HDGSAA'),
‘num goal i es_used' : | en(team goalies),
‘total _goalie_TO': total _toi
}
return features
create_team derived_features(teamreg):
df = teamreg. copy()
df[' goal _differential'] =df['GF] - df['GA]
if "xXG in df.colums:
df['xG differential'] = df['xGF] - df['xGA]
df [' goal s_above_expected'] = df['GF'] - df['xG]
pp_col = 'PPPct' if 'PPPct' in df.colums else (‘'PP% if 'PP%
pk_col = 'PKPct' if 'PKPct' in df.colums else ('PK% if 'PK®%
if pp_col and pk_col:

df [' speci al _teans_index'] = df[pp_col] + df[pk_col]

if "HDCF' in df.colums and 'HDCA' in df.colums:

df [' HD_chance_differential'] = df['HDCF'] - df["' HDCA']
if "HDGF' in df.colums and 'HDGA' in df.colums:

df[' HD_goal _differential'] = df["HDGF' ] - df[' HDGA']

df ["win_pct'] = df["W] / df['G]
if "RW in df.colums:
df['regulation_win_pct'] =df['RW] / df['G]

return df

buil d_goal 1_features(data):

print("\n" + "=" * 70)
print("BU LDI NG GOAL 1 FEATURES")
print("=" * 70)

teamreg = data['teamreg']
skaters_reg = data['skaters_reg']
goalies_reg = data['goalies_reg']

teamreg = create_teamderived_features(teamreg)

print("\nAggregating skater features...")
skater_aggs = []
for _, rowin teamreg.iterrows():
features = aggregate_skater_features(skaters_reg,
if features:
features[' Team Abbr'] = row' Team Abbr']
features[' Season'] = row' Season']
skat er _aggs. append( f eat ur es)
skat er _agg_df = pd. Dat aFr ame( skat er _aggs)
print(f" Created {len(skater_agg_df)} skater aggregations")

print("\nAggregating goalie features...")

goal i e_aggs = []

for _, rowin teamreg.iterrows():
features = aggregate_goal i e_features(goalies_reg,
if features:

row ' Team Abbr'],

row ' Team Abbr'],

row ' Season'])

row ' Season'])



features[' Team Abbr'] = row[' Team Abbr']
features[' Season'] = row' Season']
goal i e_aggs. append(f eat ur es)
goal i e_agg_df = pd. Dat aFranme(goal i e_aggs)
print(f" Created {len(goalie_agg_df)} goalie aggregations")

print("\nMerging features...")
nodel i ng_df = teamreg. nerge(skater_agg_df, on=['Team Abbr', 'Season'], how='left")
nodel i ng_df = nodel i ng_df. nerge(goal i e_agg_df, on=[' Team Abbr', 'Season'], how='left")
nuneric_cols = nodel i ng_df. sel ect_dtypes(include=[ np. nunber]).col ums
for col in nuneric_cols:

if nmodeling_df[col].isna().any():

nodel i ng_df[col] = nodeling_df[col].fillna(nodeling_df[col].nmedian())

print(f"\nGoal 1 feature dataset: {nodeling_df.shape}")
nodel i ng_df.to_csv(FEATURES_DIR / 'goal 1_features.csv', index=Fal se)
return nodel i ng_df

cal cul ate_toi _wei ghted_continuity(team abbr, current_season, prior_season,
skaters_reg, top6_fwd_prior, top4_def_prior):

prior_roster = skaters_reg[(skaters_reg[' Team] == team abbr) &anp;
(skaters_reg[' Season'] == prior_season)]
current _roster = skaters_reg[(skaters_reg[' Team] == team abbr) &anp;
(skaters_reg[' Season'] == current_season)]

if len(prior_roster) ==
return {
‘toi_pct_returning : np.nan,
‘top6_fwd_toi_pct_returning' : np.nan,
‘top4_def _toi _pct_returning' : np.nan

}
points_col = 'Total _Points' if 'Total _Points' in prior_roster.colums else 'Points'

prior_players = set(prior_roster['Player'].unique())
current _players = set(current_roster['Player'].unique())
returning_players = prior_players.intersection(current_players)

total _prior_toi = prior_roster['TO"'].sum()
returning_toi = prior_roster[prior_roster['Player'].isin(returning_players)]['TO"].sum()
toi _pct_returning = returning_toi / total_prior_toi if total _prior_toi &jt; 0 else O

prior_forwards = prior_roster[prior_roster['Position'] !="'D].sort_val ues(points_col, ascendi ng=Fal se)
top6_fwd = prior_forwards. head(6)

top6_fwd_toi = top6_fwd['TO"'].sum()

top6_fwd_returning = top6_fwd[top6_fwd[' Player'].isin(returning_players)]

top6_fwd_toi _returning = top6_fwd_returning['TO"'].sun()

top6_fwd_toi _pct = top6_fwd_toi _returning / top6_fwd_toi if top6_fwd_toi &gt; O else O

prior_defense = prior_roster[prior_roster['Position'] == 'D].sort_val ues(points_col, ascendi ng=Fal se)
top4_def = prior_defense. head(4)

top4_def _toi = top4_def['TO"'].sum()

top4_def _returning = top4_def[top4_def[' Player'].isin(returning_players)]

top4_def _toi _returning = top4_def_returning['TO"'].sum()

top4_def _toi _pct = top4_def _toi_returning / top4_def_toi if topd_def_toi &gyt; 0 else O

return {
‘toi_pct_returning' : toi_pct_returning,
‘top6_fwd_toi_pct_returning' : top6_fwd_toi_pct,
‘top4_def _toi _pct_returning' : top4_def_toi_pct

cal cul ate_goal i e_stability(team abbr, current_season, prior_season, goalies_reg):

prior_goalies = goalies_reg[(goalies_reg[' Teani] == team abbr) &anp;
(goal i es_reg[' Season'] == prior_season)]
current _goalies = goalies_reg[(goalies_reg[' Teani] == team abbr) &anp;
(goalies_reg[' Season'] == current_season)]
if len(prior_goalies) == 0 or len(current_goalies) == 0O:
return {

‘starter_returning' : np.nan,
‘goalie_stability_cat': np.nan,
‘goalie_toi_pct_returning' : np.nan

}

prior_starter = prior_goalies.sort_values(' TO', ascendi ng=Fal se).il oc[O0]



prior_starter_nanme = prior_starter['Player']
prior_total _toi = prior_goalies['TO"'].sum()
prior_starter_share = prior_starter["'TO"'] / prior_total_toi if prior_total_toi &gt; O else O

current_starter = current_goalies.sort_values(' TO', ascendi ng=Fal se).iloc[0]

current_starter_nane = current_starter[' Player']

current _total _toi = current_goalies['TO"'].sum)

current_starter_share = current_starter['TO'] / current_total _toi if current_total_toi &yt; 0 else O

starter_returning = 1 if prior_starter_name == current_starter_nane else 0

prior_goalie_nanmes = set(prior_goalies['Player'].unique())
current _goal i e_nanmes = set(current_goalies['Player'].unique())
returning_goalies = prior_goalie_nanes.intersection(current_goalie_nanes)

returning_toi = prior_goalies[prior_goalies['Player'].isin(returning_goalies)]['TO"'].sun()
goal ie_toi_pct_returning = returning_toi / prior_total_toi if prior_total_toi &gt; O else O

if starter_returning and prior_starter_share &gt;= CLEAR STARTER THRESHOLD:
goalie_stability_cat =2

elif goalie_toi_pct_returning &gt; = TANDEM LOVNER
goalie_stability cat =1

el se:
goalie_stability _cat =0

return {
‘starter_returning' : starter_returning,
‘goalie_stability_cat': goalie_stability_cat,
‘goalie_toi_pct_returning' : goalie_toi_pct_returning

bui | d_pl ayof f _experi ence_saf e(team abbr, feature_season, skaters_reg, skaters_playoffs,
goal i es_playoffs, all_seasons, cup_finals_teans, cup_w nners):

roster = skaters_reg[(skaters_reg[' Teani] == team abbr) &anp;
(skaters_reg[' Season'] == feature_season)]

if len(roster) ==
return {
‘roster_total _playoff_gp': O,
‘roster_avg_playoff_gp': O,
‘roster_playoff_veterans': O,
‘roster_cup_finals_exp': O,
‘roster_cup_winners': 0

}
roster_players = set(roster['Player'].unique())

season_i dx = al | _seasons. i ndex(feature_season)
prior_seasons = all_seasons[: season_i dx]

prior_skater_playoffs = skaters_playof fs[skaters_playoffs['Season'].isin(prior_seasons)]
prior_goalie_playoffs = goalies_playoffs[goalies_playoffs['Season'].isin(prior_seasons)]

total _playoff_gp =0
pl ayof f _veterans = 0
cup_finals_exp =0

cup_wi nners_count = 0

for player in roster_players:
pl ayer _playoffs = prior_skater_playoffs[prior_skater_playoffs['Player'] == player]

if len(player_playoffs) &gt; O:
pl ayer _gp = player_playoffs['GP'].sum()

total _playoff_gp += player_gp
pl ayof f _veterans += 1

for _, rowin player_playoffs.iterrows():
pl ayof f _season = row ' Season']
pl ayof f _team = row] ' Tean ]

if playoff_teamin cup_finals_teans.get(playoff_season, set()):
cup_finals_exp += 1
br eak

for _, rowin player_playoffs.iterrows():
pl ayof f _season = rowf' Season']
pl ayof f _team = row] ' Teani ]

if playoff_team == cup_wi nners. get (pl ayof f _season):
cup_winners_count += 1



def

def

br eak

for player in roster_players:

pl ayer _goal i e_pl ayoffs = prior_goalie_playoffs[prior_goalie_playoffs['Player'] == player]
if len(player_goalie_playoffs) &gt; O:
pass
roster_size = len(roster_pl ayers)
return {

‘roster_total _playoff_gp': total _playoff_gp,

‘roster_avg_playoff_gp': total _playoff_gp / roster_size if roster_size &jt; 0 else O,
‘roster_playoff_veterans': playoff_veterans,

‘roster_cup_finals_exp': cup_finals_exp,

'roster_cup_winners': cup_w nners_count

cal cul ate_yoy_del tas(team abbr, current_season, prior_season, teamreg):

current = teamreg[(teamreg[' Team Abbr'] == team abbr) &anp; (teamreg['Season'] == current_season)]
prior = teamreg[(teamreg[' Team Abbr'] == team abbr) &anp; (teamreg[' Season'] == prior_season)]
if len(current) == 0 or len(prior) ==

return {

‘del ta_point_pct': np.nan,
‘delta_gf _pct': np.nan,
‘delta_goal _diff': np.nan

}

curr, prev = current.iloc[0O], prior.iloc[O0]

point_col = "'Point_Pct' if 'Point_Pct' in curr else 'Point %
gf _col = "GFPct' if "GFPct' in curr else ' GF%
return {

‘del ta_point_pct': curr.get(point_col, 0) - prev.get(point_col, 0),
‘delta_gf _pct': curr.get(gf_col, 0) - prev.get(gf_col, 0) if gf_col in curr else np.nan,
‘delta_goal _diff': (curr['GF'] - curr["GA']) - (prev['GF'] - prev['GA'])

bui | d_goal 2_features(data, goal 1_features):

print("\n" + "=" * 70)
print("BU LDI NG GOAL 2 FEATURES (PROBABI LI TY- BASED) ")
print("=" * 70)

teamreg = data['teamreg']

skaters_reg = data['skaters_reg']
skaters_playoffs = data['skaters_playoffs']
goalies_reg = data['goalies_reg']

goal i es_playoffs = data['goalies_playoffs']
team pl ayoffs = data['team playoffs']

cup_finals_teams = {}
cup_wi nners = {}

for season in SEASONS:
season_teanms = teamreg[teamreg[' Season'] == season]
finals_teans = season_teans[season_teanms[' Round_Reached'] &gt;= 4][' Team Abbr'].tolist()
cup_final s_teans[season] = set(finals_teans)
Wi nner = season_t eans[ season_t eans[' Round_Reached'] == 5][' Team Abbr']. val ues

cup_wi nners[season] = winner[0] if len(winner) &t; O el se None
print(f"\nCup winners: {cup_w nners}")
all _pairs = SEASON_PAIRS + [ FI NAL_PREDI CTI ON_PAI R]

rows =[]
for feature_season, target_season in all_pairs:
print(f"\n Processing: {feature_season} - {target_season}")

feature_i dx = SEASONS. i ndex(feature_season)
prior_season = SEASONS[feature_idx - 1] if feature_idx &jt; O el se None

feature_teans = set(teamreg[teamreg[' Season'] == feature_season][' Team Abbr']. unique())
target_teans = set(teamreg[teamreg[' Season'] == target_season][' Team Abbr']. uni que())
comon_t eanms = feature_teans.intersection(target_teans)

for team abbr in common_t eans:
gl_row = goal 1_features[(goal 1_features[' Team Abbr'] == team abbr) &anp;
(goal 1_features[' Season'] == feature_season)]



def

if len(gl_row) == 0:
conti nue
gl row = gl_row iloc[0O].to_dict()

target_row = teamreg[(teamreg[' Team Abbr']

(teamreg[' Season']

if len(target_row) == 0:
conti nue
target_round = target_row. il oc[0][' Round_Reached']

== target_season)]

is_cup_winner =1 if target_round == 5 else 0

continuity = cal cul ate_toi _wei ghted_continuity(
team abbr, target_season, feature_season, skaters_reg, None, None

)

goalie_stability = cal cul ate_goalie_stabil
team abbr, target_season, feature_season, goalies_reg

)

ity(

pl ayof f _exp = buil d_pl ayof f _experi ence_saf e(
team abbr, feature_season, skaters_reg, skaters_playoffs,

goal i es_pl ayof fs, SEASONS, cup_final s_f

)

prior_round = gl_row. get (' Round_Reached',

if prior_season:

yoy
el se:

yoy

row = {

cal cul at e_yoy_del t as(t eam abbr,

{' del ta_poi nt_pct': np.nan, 'del

' Team Abbr': team abbr,

‘' Team Ful | ' :

' Feature_Season': feature_season,

' Target _Season': target_season,

' Target _Round_Reached' : target_round,
‘Is_Cup_Wnner': is_cup_w nner,

' Prior_Round_Reached': prior_round

teams, cup_wi nners

0)

== team abbr) &anp;

feature_season, prior_season, teamreg)

ta_gf_pct': np.nan,

get _full _team nane(team abbr),

‘delta_goal _diff':

}

exclude_cols = ['Teani, 'TeamFull', 'Team Abbr', 'Season', 'Round_Reached',
‘Teamresult', 'Season_End_Year']

for col, val in gl _rowitens():

if col not in exclude_cols and not isi

v

owf'reg_{col}'] = val

row. updat e(conti nui ty)

row. updat e(goal i e_stability)
row. updat e( pl ayof f _exp)

row. updat e(yoy)

rows. append(row)

goal 2_df = pd. Dat aFr ame(r ows)

print(f"\nGoal

2

feature dataset: {goal 2_df.shape}

print(f" Season pairs: {len(all_pairs)}")
print(f" Teans per pair: ~{len(goal2_df) / len(al

nstance(val, str):

")

| _pairs):.0f}")

goal 2_df . to_csv(FEATURES DIR / 'goal 2_features.csv', index=Fal se)

return goal 2_df

get _nodel s():

return {
' XGBoost ' :

n_esti mat or s=100, max_dept h=4,

XGBd assi fier(

subsanpl e=0. 8, col sanpl e_bytree=0. 8,
random st at e=RANDOM STATE, verbosity=0

)

'LightGBM : LGBMI assifier(
n_esti mat or s=100, max_dept h=4,

subsanpl e=0. 8, col sanpl e_bytree=0. 8,
random st at e=RANDOM _STATE, verbosity=-1

)

' Cat Boost': Cat Boost O assifier(
iterations=100, depth=4,

random st at e=RANDOM STATE, verbose=Fal se

)

' Randonforest': RandonfForestd assifier(

| earning_rate=0.1,

| earni ng_rate=0. 1,

| earni ng_rate=0. 1,

np. nan}



def

def

def

n_esti mat or s=100, max_dept h=6, mi n_sanpl es_| eaf =3,
random st at e=RANDOM_STATE, cl ass_wei ght =" bal anced'

sof t max_nor mal i ze(probs):

exp_probs = np. exp(probs - np.max(probs))
return exp_probs / exp_probs. sun()

cal cul ate_l og_l oss_singl e(true_prob, pred_prob, eps=le-15):

pred_prob = np.clip(pred_prob, eps, 1 - eps)
return -np.|og(pred_prob)

run_goal 1_nodel (goal 1_f eatures):

print("\n" + "=" * 70)
print("GOAL 1: SAME- SEASON PREDI CTI ON (16 SEASONS)")
print("=" * 70)

df = goal 1_f eatures. copy()

exclude_cols = ['Teani, 'Team Full', 'Team Abbr', 'Season', 'Round_Reached',
' Teamresult', 'Season_End_Year']
feature_cols = [c for c in df.colums if c not in exclude_cols
and df[c].dtype in ["int64', 'float64']]

def cl ean_feature_nane(nane):
return nanme.replace(' %, 'Pct').replace('/', '_").replace(’ ', '_").replace('[",

clean_feature_cols = [clean_feature_nane(c) for c in feature_cols]
X = df[feature_cols].fillna(df[feature_cols].nmedian())
X.colums = cl ean_feature_cols
y = df[' Round_Reached']

print(f"\nFeatures: {len(feature_cols)}")
print(f"Samples: {len(X)}")

nodel s
scal er

= get _nodel s()

= Standar dScal er ()

print("\ nLeave- One- Season-Qut Cross-Validation:")
results =[]

for test_season in SEASONS:
train_mask = df[' Season'] != test_season
test_mask = df[' Season'] == test_season

X_train, y_train = X[trai n_mask], y[train_mask]
X test, y_test = X[test_mask], y[test_mask]
test_teans = df[test_nask][' Team Abbr']. val ues

actual _wi nner = CUP_W NNERS_ABBR. get (t est _season)

test_df = df[test_mask].copy()

poi nt _col = None
for col in ['Point_Pct', 'Point Pct', 'PointPct']:
if col in test_df.colums:
poi nt _col = col
br eak

if point_col is None:
for col in test_df.colums:
if "Point' in col and ('Pct' in col or "% in col):

poi nt _col = col
br eak
if point_col is None:
poi nt _col = 'Points'
basel i ne_sorted = test_df.sort_val ues(point_col, ascendi ng=Fal se)
baseline_rank = |ist(baseline_sorted[' Team Abbr']).index(actual _winner) + 1\

if actual _winner in baseline_sorted[' Team Abbr'].values el se 999

resul ts. append({
‘season': test_season, 'nodel': 'Baseline',
‘w nner_rank': baseline_rank, 'top5_hit': baseline_rank &t;=15

}

for nodel _nane, nodel in nodels.itens():
try:
nodel . fit(X_ train, y_train)

).replace(']",

‘).replace('{",

).replace('}',

")



def

exce

resul ts_df =

print("\n" +
print (" Model
sumary = re
' top5_hi
‘Wi nner _|
}) . round(3)
summary. col u
print (summar

resul ts_df.t

return resul

run_goal 2_no
print("\n" +
print (" GOAL
print("=" *
df = goal 2_f

train_df =d
final _pred_d

print(f"\nTr

probs = nodel . predi ct _proba(X_test)
cl asses = nodel . cl asses_

if 5in classes:
cup_idx = list(classes).index(5)
cup_probs = probs[:, cup_idx]

el se:
cup_probs = probs[:, -1]

pred_df = pd. DataFrane({' Team Abbr': test_teans, 'cup_prob': cup_probs})
pred_df = pred_df.sort_val ues(' cup_prob', ascendi ng=Fal se).reset_i ndex(drop=True)
wi nner_i dx = pred_df [ pred_df[' Team Abbr'] == actual _wi nner].index

winner_rank = winner_idx[0] + 1 if len(w nner_idx) &gt; O else 999
resul ts. append({

‘season': test_season, 'nodel': nodel _nane,

‘W nner_rank': wnner_rank, 'top5_hit': winner_rank &t;=5

i3}

pt Exception as e:
print(f" {rodel _nanme} error: {e}")

pd. Dat aFranme(resul ts)

"-"o* 50)

Per formance Summary:")

sul ts_df . groupby(' nodel ') . agg({
t': ['sum, 'nean'],

rank': ' nean’'

ms = ['Top5_Hits', 'Top5_Rate', 'Avg_Rank']
y.sort_val ues(' Top5_Rate', ascendi ng=Fal se))

o_csv(MODELS_DIR/ 'goal 1_cv_results.csv', index=Fal se)

ts_df

del (goal 2_features):

"=t 70)
2: NEXT- SEASON PREDI CTI ON ( PROBABI LI TY- BASED) ")
70)

eat ures. copy()

f[df[' Target _Season'] != '2024-2025"].copy()
f = df[df[' Target_Season'] == '2024-2025'].copy()

aining pairs: {train_df[' Target_Season']. nunique()}")

print(f"Teans in training: {len(train_df)}")
print(f"Teans for final prediction: {len(final_pred_df)}")

excl ude_col s
feature_cols
def clean_fe

return n

cl ean_f eat ur
feature_col _

X_train_full
X train_full
y_train_full
print(f"Feat
nodel s = get
print("\n" +
print("Leave

print("-" *

cv_results =
all _predicti

target _seaso

for test_tar

= [' Team Abbr', 'Team Full', 'Feature_Season', 'Target_Season',
' Tar get _Round_Reached', 'Is_Cup_Wnner']
=[c for cin df.colums if c not in exclude_cols
and df[c].dtype in ["int64', 'float64']]

at ur e_nane( nane) :
ane.replace(' %, 'Pct').replace('/",

_').replace(" ', '_").replace('[",

e_cols = [clean_feature_nane(c) for ¢ in feature_cols]
map = dict(zip(feature_cols, clean_feature_cols))

= train_df[feature_cols].fillna(train_df[feature_cols]. median())
.colums = clean_feature_cols
= train_df['Is_Cup_Wnner']
ures: {len(feature_cols)}")
_nodel s()
"-" * 50)
- One- Season- Qut Cross-Val i dation")
50)

[1

ons = []
ns = train_df[' Target_Season']. uni que()

get in target_seasons:

).replace(']",

).replace(' {",

).replace('}",

")



train_mask = train_df[' Target_Season'] != test_target
test_mask = train_df[' Target_Season'] == test_target

X train = X_train_full[train_mask].copy()
y_train y_train_ful I [train_mask]
X_test = X_train_full[test_nmask].copy()

test_subset = train_df[test_mask].copy()
test_teans = test_subset[' Team Abbr'].val ues
actual _wi nner = CUP_W NNERS_ABBR. get (test _target)
print(f"\n Holdout: {test_target} (Wnner: {actual _w nner})")
ensenbl e_probs = []
for nodel _nanme, nodel in nodels.itenms():
try:

nmodel . fit(X_train, y_train)

probs = nodel . predi ct _proba(X_test)

if len(nodel.classes_) == 2 and 1 in nodel.classes_:
cup_idx = list(nodel.classes_).index(1)
raw_probs = probs[:, cup_idx]

el se:
raw_probs = probs[:, -1]

nor nal i zed_probs = sof t max_nor mal i ze(raw_pr obs)
ensenbl e_probs. append( nor mal i zed_pr obs)

except Exception as e:
print(f" {nodel _nane} error: {e}")

if len(ensenbl e_probs) ==
conti nue

avg_probs = np. nean(ensenbl e_probs, axi s=0)
final _probs = softmax_normalize(avg_probs)

pred_df = pd. Dat aFranme({
' Team Abbr': test_teans,
‘cup_prob': final _probs,

‘is_actual _winner': [1if t == actual _winner else 0 for t in test_teans]

9}

pred_df = pred_df.sort_val ues(' cup_prob', ascendi ng=Fal se).reset_i ndex(drop=True)

wi nner_row = pred_df [ pred_df[' Team Abbr'] == actual _wi nner]
if len(w nner_row) &gt; O:

W nner _prob

W nner _r ank
el se:

W nner _prob

W nner _r ank

= winner_row ' cup_prob'].val ues[O0]
= winner_row index[0] + 1

0

999

l og_l oss_wi nner = cal cul ate_| og_| oss_singl e(1, w nner_prob)

cv_resul ts. append({
‘target_season': test_target,
‘actual _winner': actual _w nner,
‘predicted_topl': pred_df.iloc[O][' Team Abbr'],
‘Wi nner_prob': w nner_prob,
"wi nner_rank': w nner_rank,
‘log_loss': |og_|l oss_w nner,
‘top3_hit': winner_rank &t;
"top5_hit': winner_rank &t;

= 3,
=5

b

pred_df ['target_season'] = test_target
al | _predictions. append( pred_df)

print(f" Wnner rank: {w nner_rank}, Prob: {w nner_prob:.4f},

cv_resul ts_df = pd. DataFrame(cv_results)
al | _preds_df = pd.concat(all_predictions, ignore_index=True)

print("\n" + "=" * 70)
print (" CROSS- VALI DATI ON SUMVARY" )
print("=" * 70)

print(f)

print("\n" + "-" * 50)
print (" CALI BRATI ON ANALYSI S")

Log | oss:

{1 og_l oss_wi nner

LAf})



print("-" * 50)

prob_bins = [0, 0.02, 0.05, 0.10, 0.15, 1.0]
bin_labels = ['0-2%, '2-5%, '5-10%, '10-15%, ' 15%" ]

al |l _preds_df[' prob_bin'] = pd.cut(all_preds_df['cup_prob'], bins=prob_bins, |abels=bin_|abels)

calibration_table = all_preds_df. groupby('prob_bin').agg({

‘is_actual _wnner': ['sum, 'count', 'nean'],
‘cup_prob': ' nean'
}) . round(4)
calibration_table.colums = ['Actual _Wnners', 'Total _Teans', 'Cbserved_Rate', 'Predicted_Prob']

print("\nCalibration Table:")
print(calibration_table)

try:
fig, ax = plt.subplots(figsize=(8, 6))

y_true
y_prob

al |l _preds_df['is_actual _wi nner'].val ues
al | _preds_df[' cup_prob'].val ues

prob_true, prob_pred = calibration_curve(y_true, y_prob, n_bins=5, strategy='"quantile')

ax.plot ([0, 1], [O, 1], "k--', label =" Perfectly calibrated")
ax.plot(prob_pred, prob_true, 'o-', |abel="Mdel")

ax. set _xl abel (' Predicted probability"')

ax.set _yl abel (' Observed frequency')

ax.set_title(' Goal 2 Model Calibration (Reliability Diagram')
ax. | egend()

ax.grid(True, al pha=0.3)

plt.savefi g(MODELS_GOAL2_DIR / 'calibration_plot.png', dpi=150, bbox_inches="tight')
plt.close()
print("\nCalibration plot saved to: calibration_plot.png")
except Exception as e:
print(f“\nCould not create calibration plot: {e}")

print("\n" + "=" * 70)

print ("FI NAL PREDI CTI ON: 2024-25 CUP W NNER')

print("=" * 70)

print("\nNote: This is a PRE- OFFSEASON f orecast based on 2023-24 data.")
print("No trades, free agency, or injury information is included.")

X_train_all = X train_full
y_train_all =y_train_full
X_final = final_pred_df[feature_cols].fillna(X_train_full.median())

X final.colums = clean_feature_cols
final _teans = final _pred_df[' Team Abbr']. val ues

ensenbl e_probs = []

for nodel _nane, nodel in nodels.itens():
try:
nodel . fit(X_ train_all, y_train_all)
probs = nodel . predi ct _proba(X_final)

if len(nodel.classes_) == 2 and 1 in nodel.classes_:
cup_idx = list(npdel.classes_).index(1)
raw_probs = probs[:, cup_idx]

el se:
raw_probs = probs[:, -1]

nornal i zed_probs = soft max_normal i ze(raw_pr obs)
ensenbl e_pr obs. append( nor mal i zed_pr obs)

except Exception as e:
print(f" {nodel _nanme} error: {e}")

avg_probs = np. mean(ensenbl e_probs, axi s=0)
final _probs = softmax_normalize(avg_probs)

final _pred_result = pd. DataFrane({
* Team Abbr': final _teans,
‘Team Ful l': [get_full _teamnname(t) for t in final_teans],
' Cup_Probability': final_probs,
" Prior_Round_Reached': final _pred_df['Prior_Round_Reached']. val ues
})
final _pred_result = final _pred_result.sort_values(' Cup_Probability', ascendi ng=Fal se).reset_i ndex(drop=True)
final _pred_result['Rank'] = range(1, len(final _pred_result) + 1)

actual _wi nner = 'FLA



winner_row = final _pred_result[final _pred_result[' Team Abbr'] == actual _w nner]

print(f"\n{"'Rank': & t;6}{' Team : & t; 30}{' Probability':& t;15}{' 2023-24 Result': & t;15}")
print("-" * 66)

round_nanmes = {0: 'Mssed', 1: 'Rl', 2: 'R2', 3: 'Conf Finals', 4: '"Finals', 5: 'Cup Wnner'}

for _, rowin final _pred_result.head(16).iterrows():
prior = round_nanes.get(int(row ' Prior_Round_Reached']), '?")
marker = "0" if row' Team Abbr'] == actual _winner else ""

print(f"{ron'Rank']: & t;6}{row' Team Full']:& t;30}{row' Cup_Probability']*100: &gt;6.2f}%"'"': & t;8}{prior:& t; 15} {narker}")

print(f"\n - Actual Wnner: Florida Panthers")
if len(w nner_row) &gt; O:
print(f" - Mdel Rank: #{w nner_row ' Rank'].values[0]}")
print(f" - Model Probability: {w nner_row{' Cup_Probability'].values[0]*100:.2f}%)

print("\n" + "-" * 50)
print("TOP 20 MOST | MPORTANT FEATURES')
print("-" * 50)

i nportance_df = pd. DataFrane({' feature': clean_feature_cols})

for nodel _nane in [' XGBoost', 'CatBoost', 'Randonforest']:
try:
nodel = nodel s[ nodel _nane]
nodel . fit(X train_all, y_train_all)

i nport ance_df [ nodel _nane] = nodel . feature_i nportances_
except Exception as e:
print(f" {nodel _nanme} feature inportance error: {e}")

inportance_cols = [c for ¢ in inportance_df.colums if c != 'feature']

if inportance_cols:
i nportance_df [' avg_i nportance'] = inportance_df[inportance_col s].nmean(axis=1)
i nportance_df = inportance_df.sort_val ues('avg_i nportance', ascendi ng=Fal se)
for i, (_, row) in enunerate(inportance_df.head(20).iterrows()):

print(f" {i+1:2d}. {row'feature']:& t;45} {row 'avg_inportance']:.4f}")

print("\n" + "=" * 70)
print (" SAVING QUTPUTS")
print("=" * 70)

cv_results_df.to_csv(MODELS GOAL2_DIR / 'goal 2_cv_results.csv', index=Fal se)

al | _preds_df.to_csv(MODELS GOAL2_DIR / 'goal 2_al | _predictions.csv', index=False)

final _pred_result.to_csv(MODELS GOAL2_DI R/ 'goal 2_2024_25_predictions.csv', index=Fal se)
i mportance_df.to_csv(MODELS GOAL2_DI R / 'goal 2_feature_inportance.csv', index=Fal se)
calibration_table.to_csv(MODELS GOAL2_DIR / 'goal 2_calibration_table.csv')

print(f" Saved to: {MODELS GOAL2 DIR}")

summary = {
‘cv_log_loss_nean': cv_results_df['log_|loss'].nean(),
‘cv_log_loss_median': cv_results_df['log_loss']. median(),
‘cv_wi nner_rank_nean': cv_results_df['w nner_rank'].nean(),
‘cv_wi nner _rank_nedian': cv_results_df['w nner_rank'].nedian(),
‘cv_top5_rate': cv_results_df['top5_hit'].nean(),
‘cv_wi nner_prob_nean': cv_results_df['w nner_prob'].nean(),
‘final _wi nner_rank': winner_row'Rank'].values[0] if |en(w nner_row) &gt; O el se None,
‘final _w nner_prob': winner_row ' Cup_Probability'].values[0] if |len(w nner_row) &gt; O el se None

}

return cv_results_df, final _pred_result, inportance_df, summary

run_ful | _pipeline():

print("=" * 70)
print ("STANLEY CUP PREDI CTI ON - EXPANDED Pl PELI NE (16 SEASONS)")
print("=" * 70)

data
dat a

| oad_al | _dat a()
cl ean_and_st andar di ze( dat a)

goal 1_features = buil d_goal 1_features(data)
goal 1_results = run_goal 1_nodel (goal 1_f eat ures)
goal 2_features = build_goal 2_features(data, goal 1_features)

goal 2_cv, goal 2_pred, goal 2_i nportance, goal 2_summary = run_goal 2_nodel (goal 2_f eat ures)

print("\n" + "=" * 70)
print ("Pl PELI NE COVPLETE")



print("=" * 70)

return {
‘data': data,
‘goal 1_features': goal 1_features,
‘goal 1_results': goall_results,
‘goal 2_features': goal 2_features,
‘goal 2_cv_results': goal 2_cv,
‘' goal 2_predictions': goal 2_pred,
‘ goal 2_i nportance': goal 2_i nportance,
‘' goal 2_sunmmary': goal 2_sunmmary

if nane ="_min__":

results = run_ful | _pi peline()



