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M R

% 1.

Import numpy as np

from io import Stringl0

from urllib.request import urlopen

from scipy import stats # ##¥ scipy A TitH& p &

# F® 1. M GitHub K %3
def fetch_data():
url = "https://raw.githubusercontent.com/languian/Data/main/G_sleep.csv
try:
response = urlopen(url)
data = response.read().decode('utf-8')
return StringlO(data)
except Exception as e:
raise Exception(f' 7k kB & 45 {str(e)}")

# P]2. HETAE
def prepare_data(data_file):
data = np.genfromtxt(data_file, delimiter='", skip_header=1)
X = datal:, :3] # W =¥ 4L
y = datal;, 3] # HWH L
X = np.c_[np.ones(X.shape[0]), X] # 7 itk B
return X, vy

# PR3 WERAWEEER (FmpEiTE)
class LinearRegression:
def __init__ (self):
self.weights = None
self.p_values = None # ¥# p &
self.std_errors = None # #r¥A7vE1R £ Ffik
self.t_values = None # #1¥ t A&k

def fit(self, X, v, learning_rate=0.01, iterations=1000):
self.weights = np.zeros(X.shape[1])
for _ in range(iterations):
predictions = np.dot(X, self.weights)
errors = predictions — vy
gradient = np.dot(X.T, errors) / len(y)
self.weights —= learning_rate * gradient

# FW. HEpHE
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self. calculate_p_values(X, y)

def calculate_p_values(self, X, y):
"R E I R p A
n = X.shape[0] # HAXE
D = X.shape[1] # 44F %t (f 45 # HE)

# T E O A e 5k 22
y_pred = np.dot(X, self.weights)
residuals =y — vy pred

# 1H E 5% % P J7 An(RSS)fn 2y 77 i% 2 (MSE)
rss = np.sum(residuals**2)
mse =rss/ (n — p)

#OATE W EEE
xtx_inv = np.linalg.inv(np.dot(X.T, X))

# T EABAERZ

self.std_errors = np.sgrt(np.diagonal(mse * xtx_inv))

#HEt &I E
self.t_values = self.weights / self.std_errors

# I p BN A )
self.p_values = 2 * (1 — stats.t.cdf(np.abs(self.t_values), df=n—p))

def predict(self, X):
return np.dot(X, self.weights)

def score(self, X, y):
y_pred = self.predict(X)
ss_total = np.sum((y — np.mean(y))**2)
ss_res = np.sum((y — y_pred)**2)
return 1 — (ss_res / ss_total)

# ERF
def main():
try:
print("IEZ& MK GitHub KB % #E...")
data_file = fetch_data()

print("VE& % 3%...")
X, y = prepare_data(data_file)
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# X2 g E A K &

split_idx = int(0.8 * len(X))

X_train, X_test = X[:split_idx], X[split_idx:]
y_train, y_test = y[:split_idx], y[split_idx:]

# Y GEA

print(" AR ")

model = LinearRegression()

model .Tit(X_train, y_train, learning_rate=0.01, iterations=5000)

# TR
train_score = model.score(X_train, y_train)
test _score = model.score(X_test, y_test)

print("\n B A | Z Ak ")

print(f"il %4 % R4 % {train_score:.4f}")

print(f"liK % R4k {test_score:.4f}")
print("\n & ZH fn 41t B F ")

orint(f"#& . (w0): {model.weights[0]:.4f} (o 1&: {model.p_values[0]:.4f})")
print(f"Proportion_of deep_sleep % #  (w1): {model.weights[1]:.4f} (p & :

{model.p_values[1]:.4f})")

print(f"Proportion_of awake_time % #t (w2): {model.weights[2]:.4f} (p & :

{model.p_values[2]:.4f})")

print(f'Total duration % # w3):  {model.weights[3]:.4f} (p 1&

{model.p_values[3]:.4f})")

it __

name__ =="_ main__
main()

# MHRITEERER

print("\n Geit & 3% M AR (p 18):")

print('o & < 0.05: AL BUEEAKFTEELRAHE
orint('p & < 0.01: A AL INEEKFTFEELRAHZE")
print('p & < 0.001: Z#HKE VWUEEKFTFEELRAHZE

except Exception as e:

print(f"# 7 4 {str(e)}")

M 2:

import numpy as np

from io import Stringl0

from urllib.request import urlopen
from scipy import stats
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from sklearn.model selection import train_test split

# FH . M GitHub A #iE
def fetch_data():
url = "nttps://raw.githubusercontent.com/languian/Data/main/G_sleep.csv
try:
response = urlopen(url)
data = response.read().decode(utf—-8)
return Stringl0O(data)
except Exception as e:
raise Exception(f' & #H B ¥ 3 {str(e)}")

#FR2: BETAE (REYXER _fFh 5 )
def prepare_data(data_file):
data = np.genfromtxt(data_file, delimiter=',, skip_header=1)
X = datal:, :3] # W=7 E4FAE
# RIAFFAET]
X1 = X[:, 0] # Proportion_of deep_sleep
X2 = X[:, 1] # Proportion_of awake_ time
X3 = X[:, 2] # Total duration

# A B = (Proportion_of deep_sleep * Total duration)
X1 X3 = X1 * X3

# #m Total _duration F 7 3

X3_squared = X3**2

# HAETAME: FHRE + RET = + FFH
X = np.column_stack((X1, X2, X3, X1_X3, X3_squared))
y = datal;, 3] # ZFWHEEE

X = np.c_[np.ones(X.shape[0]), X] # 7 ik B
return X, vy

# PR3 WERAEEEEA (£ pEITHE)
class LinearRegression:
def __init__ (self):
self.weights = None
self.p_values = None
self.std _errors = None
self.t_values = None

def fit(self, X, y, learning_rate=0.01, iterations=1000):
self.weights = np.zeros(X.shape[1])
for _ in range(iterations):
predictions = np.dot(X, self.weights)
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errors = predictions — vy
gradient = np.dot(X.T, errors) / len(y)
self.weights —= learning_rate * gradient

# itHEpE
self. calculate_p_values(X, y)

def calculate _p_ values(self, X, y):
n = X.shape[0]
p = X.shape[1]
y_pred = np.dot(X, self.weights)
residuals =y — y_pred
rss = np.sum(residuals**?2)
mse = rss / (n — p)
xtx_inv = np.linalg.inv(np.dot(X.T, X))
self.std_errors = np.sgrt(np.diagonal(mse * xtx_inv))
self.t_values = self.weights / self.std_errors
self.p_values = 2 * (1 — stats.t.cdf(np.abs(self.t_values), df=n—p))

def predict(self, X):
return np.dot(X, self.weights)

def score(self, X, vy):
y_pred = self.predict(X)
ss_total = np.sum((y — np.mean(y))**2)
ss_res = np.sum(ly — y_pred)**2)
return 1 — (ss_res / ss_total)

# ERF
def main():
try:
print("IE 7 A GitHub FK B %k #E...")
data_file = fetch_data()

print("E&HE(RE R LR T 7 7)...")
X, y = prepare_data(data_file)

# HEALR 29 5 A 3K &
print("HHLR] 2 5 R AR &)

X_train, X_test, y_train, y_test = train_test split(
X, y, test _size=0.2, random_state=42

# Y HEAR
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print("J A"
model = LinearRegression()
model .fit(X_train, y_train, learning_rate=0.01, iterations=5000)

# AR A
train_score = model.score(X_train, y_train)
test _score = model.score(X_test, y_test)

print("\n #£ A )i 4 % &)

print(f"il % & R2%-# {train_score:.4f}")

print(f"JliX % R24 %t {test_score:.4f}")

print("\n A S K fn it L E K"

print(f"# #E (w0): {model.weights[0]:.4f} (o 1&: {model.p_values[0]:.4f})")
print(f"Proportion_of _deep_sleep % % (w1): {model.weights[1]:.4f} (p f&:

{model.p_values[1]:.4f})")

print(f"Proportion_of_awake_time # %t (w2): {model.weights[2]:.4f} (p 1&:

{model.p_values[2]:.4f})")

print(f'Total _duration % # J % %t  (W3): {model.weights[3]:.4f} (p 1& :

{model.p_values[3]:.4f})")

orint(f' = & 7 (DeepSleep*TotalDur) & % (w4): {model.weights[4]:.4f} (p 1&:

{model.p_values[4]:.4f})")

print(f'Total _duration “F # M % #% (w5): {model.weights[5]:.4f} (p 1& :

{model.p_values[5]:.4f})")

hi

__name__ =="_ main__

print("\n 4 it & & P& (p 1E):")

print('p & < 0.05: ZH A& BUEREKFTEZELS HE"
print('p & < 0.01: AHAE IMEEAXFTEELRAHE
print('p & < 0.001: Z#%E NVUELAKFTEZFHE"

except Exception as e:
print(f"#2 F 44 {str(e)}")

main()
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—0.04 011 1.81 1.685
—0.1%9 0.11 1.19 1.85

M 5

Import pandas as pd
Import numpy as np

import matplotlib.pyplot as plt
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iImport seaborn as sns

# mE
url = "https://raw.githubusercontent.com/languian/Data/main/G_sleep.csv"
data = pd.read_csv(url)

data.iloc[:, 0] # % 1 %|: Proportion_of deep_sleep

X

data.iloc[:, 3] # # 4%. L&

<
I

# dlER A
plt.figure(figsize=(10, 6))

sns.scatterplot(x=x, y=y, alpha=0.6, label='5L T & &)

# AR R % (BT W L, A HMLE)
x_vals = np.linspace(min(x), max(x), 100)

y_pred = 0.2797 + 0.2481 * x_vals # #IHE + w*x
plt.plot(x_vals, y_pred, color=red, linewidth=2, label=' % ¥ % & :

y=0.2797+0.2481*X)

plt.xlabe! (7 J B I i tu(x))
plt.ylabel("# B3 4(y))
plt.title( R MR & th vs EEHRIT4Y)

plt.legend()
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plt.grid(True)

plt.show()

Import pandas as pd
Import numpy as np
Import matplotlib.pyplot as plt

Import seaborn as sns

# E I
url = "https://raw.githubusercontent.com/languian/Data/main/G_sleep.csv"
data = pd.read_csv(url)

data.iloc[:, 11 # % 2 #|: Proportion_of awake time

X

data.iloc[:, 3] # #4%. HE&

<
I

plt.figure(figsize=(10, 6))

sns.scatterplot(x=x, y=y, alpha=0.6, label='5L Tk & &)

# o H RN & (TR T waty 3 )

X_vals = np.linspace(min(x), max(x), 100)

y_pred = 0.2797 — 01840 * x_vals # #IHE + wy*x
plt.plot(x_vals, y_pred, color=red, linewidth=2, label='" % ¥ 2% & :

y=0.2797-0.1840*X)
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plt.xlabel (V& B B 8] & b (x))
plt.ylabel("# B3 4(y))
plt.title(VE B Bt 5t vs MEHRIT 2
plt.legend()

plt.grid(True)

plt.show()

Import pandas as pd
Import numpy as np
Import matplotlib.pyplot as plt

Import seaborn as sns

# mE
url = "https://raw.githubusercontent.com/languian/Data/main/G_sleep.csv"

data = pd.read_csv(url)

x = data.iloc[:, 2] # % 3 %|: Total duration

data.iloc[:, 3] # # 4%. L&

<
I

plt.figure(figsize=(10, 6))

sns.scatterplot(x=x, y=y, alpha=0.6, label='5L T & &)
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#OHlAE MR & (et ws BB AN

X_vals = np.linspace(min(x), max(x), 100)

y_pred = 0.2797 + 0.8662 * x_vals — 0.2702 * (x_vals**2) # #FE + ws*x +
Ws *x2

plt.plot(x_vals, y_pred, color="red’, linewidth=2, label="94¢ & 2% i : $y=0.2797

+ 0.8662x — 0.2702x2%)

plt.xlabel (& it (x))
plt.ylabel("# B3 4(y))
plt.title( & H K vs HEIRITFA)
plt.legend()

plt.grid(True)

plt.show()

i 2 ©:

Import numpy as np

from 1o import Stringl0

from urllib.request import urlopen

from scipy import stats

from sklearn.model selection import train_test split, learning curve
from statsmodels.stats.outliers_influence import variance inflation factor

Import matplotlib.pyplot as plt
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iImport seaborn as sns

Import pandas as pd

# BEFXFHE
plt.rcParams"font.family"] = ["SimHei", "WenQuanYi Micro Hei", "Heiti TC"]

plt.rcParams["axes.unicode_minus'] = False # sk %5 & [0

# FB 1. M GitHub KB H R
def fetch_data():

"

url = "https://raw.githubusercontent.com/languian/Data/main/G_sleep.csv
try:

response = urlopen(url)

data = response.read().decode(utf—8)

return StringlO(data)
except Exception as e:

raise Exception(f' &k B AE: {str(e)}")

#OFR 2. BABIAE
def prepare_data(data_file):

data = np.genfromtxt(data_file, delimiter=", skip_header=1)
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X = datal:, :3] # W=7 B4

.ﬁ_\\

y = data[;, 3] # FWHZHE
X_without_bias = X.copy() # RERAMEFRMX AT L ELLERK

X = np.c_[np.ones(X.shapel0]), X] # Fhnfk B R

# Q24P A SR B AR & 8 DataFrame A T ¥ ALk
df = pd.DataFrame(data, columns=["# & & Hx tb 5", 'V BE A 8] L 7)), ' B K
| HATE'])

return X, X_without_bias, v, df

# PR3 WERAMEEPEEA (4 p EITHE)
class LinearRegression:
def __init__ (self):
self.weights = None
self.p_values = None
self.std_errors = None

self.t_values = None

def fit(self, X, vy, learning_rate=0.01, iterations=1000):
self.weights = np.zeros(X.shape[1])

for _ in range(iterations):
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predictions = np.dot(X, self.weights)
errors = predictions — vy
gradient = np.dot(X.T, errors) / len(y)

self.weights —= learning_rate * gradient

#ItEp

self._calculate_p_values(X, v)

def _calculate_p_values(self, X, v):
n = X.shape[0]
p = X.shape[1]
y_pred = np.dot(X, self.weights)
residuals =y — vy pred
rss = np.sum(residuals ** 2)
mse = rss/ (n — p)
xtx_inv = np.linalg.inv(np.dot(X.T, X))
self.std_errors = np.sgrt(np.diagonal(mse * xtx_inv))
self.t_values = self.weights / self.std_errors

self.p_values = 2 * (1 — stats.t.cdf(np.abs(self.t_values), df=n — p))

def predict(self, X):

return np.dot(X, self.weights)
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def score(self, X, y):
y_pred = self.predict(X)
ss_total = np.sum((y — np.mean(y)) ** 2)
ss_res = np.sum((y — y_pred) ** 2)

return 1 — (ss_res / ss_total)

def check_multicollinearity(X):
"I EVIF kAR S E AL
vif_data = pd.DataFrame()
vif_data["#4E"] = ["REEER LA, EEE R LA, "R R K]
vif _data["VIF'] = [variance_inflation_factor(X, i) for

range(X.shape[1])]

plt.figure(figsize=(10, 6))
sns.barplot(x=VIF', y="#4E', data=vif_data)
plt.axvline(x=5, color="r', linestyle='--')
plt.title( 7 £ B KE T (VIF))
plt.tight_layout()

plt.show()
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orint(\n=== 2 &L LMK ===")
print(vif_data)

print("\n E&E: VIF > 5 k- FaEBENSZ ELLENE

# R AR

def detect outliers(model, X_test, y_test):
" IR AR AL R A
y_pred = model.predict(X_test)
residuals = y_test — vy pred

standardized_residuals = residuals / np.std(residuals)

# RAFFE (R RELETEAT 3)

outliers = np.where(np.abs(standardized residuals) > 3)[0]

print(f'\n=== F# @l ===")
print(f"#&M 2| {len(outliers)} NMFHE (FrEMEZ > 3)")
if len(outliers) > 0:

print("F#E & 5|:", outliers)

# T EE
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plt.figure(figsize=(12, 6))

plt.scatter(range(len(standardized _residuals)), standardized residuals
alpha=0.7)

plt.scatter(outliers, standardized residuals[outliers], color="red
marker='x, s=100, label='S % &)

plt.axhline(y=0, color=K, linestyle="-

plt.axhline(y=3, color="r", linestyle='"—-

plt.axhline(y==3, color="r, linestyle='—-"

plt.xlabel (¥ % 3]

plt.ylabel(FrE 7% ")

plt.title( & EmRN")

plt.legend()

plt.tight_layout()

plt.show()

return outliers

#OREE BT
def feature_importance(model, X_train):
" TAREN R BOP AR E S

# TR B AR =
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feature_std = np.std(X_train[:, 1:], axis=0) # #H&% 1% &R

# AR AR

standardized_coef = model.weights[1:] * feature_std # #H k4 # 5

# AR EZER

features = ["REZ IR A", "VE B AR HL AT RO K]

plt.figure(figsize=(10, 6))
plt.barn(features, standardized coef)
plt.axvline(x=0, color=K, linestyle="-
plt.xlabel (FRVE K 2 %)
plt.title(FMEEEM (FREMNRH))
plt.tight_layout()

plt.show()

print("\n=== FHEEEKE ===")
for i, (feature, coef) in enumerate(zip(features, standardized coef)):

print(f'{feature}: {coef:.4f} (F 4t %% {model.weights[i + 1]:.4f})")

# I E T E K
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def residual _analysis(model, X_test, y_test):
"HAT Bk 2 AT I AR RS T B R
# I E TN 2
y_pred = model.predict(X_test)

residuals = y_test — vy pred

plt.figure(figsize=(15, 10))

#1. mEVSPAEE

plt.subplot(2, 2, 1)
sns.scatterplot(x=y_pred, y=residuals)
plt.axhline(y=0, color="r', linestyle='—-')
plt.xlabel (‘T M 1&")

plt.ylabel('# =)

plt.title(#& % vs BLA{H)

#2. 0-QH
plt.subplot(2, 2, 2)
stats.probplot(residuals, plot=plt)

plt.title('E 4 Q-Q &)

#3 HEHFHE
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plt.subplot(2, 2, 3)
sns.histplot(residuals, kde=True)
plt.xlabel('# %)

plt.title(# £ 44

# 4. Fpof sk £ A

plt.subplot(2, 2, 4)

standardized_residuals = residuals / np.std(residuals)

sns.scatterplot(x=range(len(standardized residuals)),
y=standardized_residuals)

plt.axhline(y=0, color="', linestyle="-"

plt.axhline(y=2, color='orange, linestyle='—-")

plt.axhline(y=—2, color='orange', linestyle="--")

plt.axhline(y=3, color="red, linestyle='--

plt.axhline(y==3, color="red, linestyle='-—-')

plt.xlabel (WM % 5]

plt.ylabel (R 7% £)

plt.title(4r ik £')

plt.tight_layout()

plt.show()
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# itk

print("\n=== ZZ#H K ===")

# Shapiro—Wilk 4 %

shapiro_test = stats.shapiro(residuals)

orint(f"Shapiro-Wilk E & & & 3 : W={shapiro_test[0]:.4f},
p={shapiro_test[1]:.4f}")

print("— & Z WM EASA" if shapiro_test[1] > 0.05 else '— # £ F K

NIEARA)

# Durbin—Watson 74 4a
dw = np.sum(np.diff(residuals) ** 2) / np.sum(residuals ** 2)
print(f'\nDurbin—Watson %1t &: {dw:.4f}")
1T 1.5 < dw < 2.5
print('— T EF BAHX")
else:

print(f"— &M E{'E" if dw <= 1.5 else "#'} B AHK")

# O FHAEAE R MERAE
def feature_correlation(df):
" R FFAEAE K A M

plt.figure(figsize=(10, 8))
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corr = df.corr()

mask = np.triu(np.ones_like(corr, dtype=bool))

sns.heatmap(corr, mask=mask, annot=True, fmt=".2f", cmap="coolwarm",
square=True, |inewidths=.5, cbar_kws={"shrink": .8})

plt.title(RrAEAE X & £

plt.tight_layout()

plt.show()

print("\n=== FHEH X ===")

print(corr)

#OFH . FON G SRR
def prediction_vs_actual(model, X_test, y_test):
" R TN AR G S A AT b

y_pred = model.predict(X_test)

plt.figure(figsize=(10, 6))

plt.scatter(y_test, v _pred, alpha=0.7)

plt.plot([y_test.min(), y_test.max()], [y_test.min(), y_test.max()], r—"
plt.xlabel ('L FF1E")

plt.ylabel('F ")
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olt.title( LFFME vs FME)
plt.tight_layout()

plt.show()

# AT E IR E A 4 xR £
mse = np.mean((y_test — v _pred) ** 2)

mae = np.mean(np.abs(y_test — y_pred))

print(f'\n=== T iz ===")
print(f"¥ 77 % 2 (MSE): {mse:.4f}")

print(f"F# 43tk = (MAE): {mae:.4f}")

# O FIA AN
def plot_learning_curve(model, X, v):
" R 3] iy B AT B
train_sizes, train_scores, test scores = learning_curve(
model, X, y, cv=5, n_ jobs=—1,
train_sizes=np.linspace(0.1, 1.0, 10),

scoring='r2)

train_scores_mean = np.mean(train_scores, axis=1)
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train_scores_std = np.std(train_scores, axis=1)
test _scores_mean = np.mean(test_scores, axis=1)

test scores_std = np.std(test_scores, axis=1)

plt.figure(figsize=(10, 6))
plt.fill_between(train_sizes, train_scores_mean — train_scores_std,
train_scores_mean + train_scores_std, alpha=0.1,
color="r")
plt.fill _between(train_sizes, test scores mean — test scores_std,
test scores mean +  test scores_std, alpha=0.1,
color="g")
plt.plot(train_sizes, train_scores_mean, 'o—', color="r", label="4| % 4-%%")
plt.plot(train_sizes, test _scores_mean, 'o—', color="g", label="2 X 35 2~
#")
plt.xlabel("I| S A %"
plt.ylabel("2 % (R?)")
plt.title("s ] ¢ &")
plt.legend(loc="best")
plt.tight_layout()

plt.show()

orint('\n=== %3t & ===")
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print("I A A %", train_sizes)
orint("Il % 4% 3", [f"{score:.4f}" for score in train_scores_mean])

orint("BE 4%k ¥ 1E:", [f'{score:.4f}" for score in test_scores_mean])

#OHH: RHES HAA R EW oA B R

def scatter matrix(df):
" AR S B AR R B R R B AR
plt.figure(figsize=(12, 10))
sns.pairplot(df, diag_kind=kde')
plt.suptitle(FMEL B AT EH HOR FAEE, y=1.02)
plt.tight_layout()

plt.show()

# =R
def main():
try:
orint("A GitHub FKA %38 ...")

data_file = fetch data()

print("HIE ML E...")

50



X, X_without_bias, y, df = prepare_data(data_file)

print("% 49 4 /R £
X_train, X_test, y_train, y_test = train_test split(

X, v, test_size=0.2, random_state=42

print("i ZAaEA ")
model = LinearRegression()

model.fit(X_train, y_train, learning_rate=0.01, iterations=5000)

# TR
train_score = model.score(X_train, y_train)

test _score = model.score(X_test, y_test)

print("\n 4 AL 4 52 &)
print(f")l % & R?: {train_score:.4f}")

print(f"MliX & R2 {test_score:.4f}")

print("\n & % fn g 2 ")
orint(f"# # (w0): {model.weights[0]:.4f} (p={model.p_values[0]:.4f})")

porint(f" & & ®E K b (w1):  {model.weights[1]:.4f}
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(p={model.p_values[1]:.4f})")

orint(f" % ® & 1 o fl W2):  {model.weights[2]:.4f)
(p={model.p_values[2]:.4f})")

print(f" IS f 1N (w3): {model.weights[3]:.4f}

(p={model.p_values[3]:.4f})")

print("\n=== #AT L EHX L ERR ===")

check_multicollinearity(X_without_bias)

# 2 AR
print("\n=== #HATRF BRI ===")

outliers = detect_outliers(model, X_test, y_test)

#ORAEE EMT
print("\n=== P REFMEE LKL ===")

feature_importance(model, X_train)

# R FEM
print("\n=== $ATERZ L ===")

residual _analysis(model, X_test, y_test)
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# FH AL
print("\n===‘ &AFHEH X R E ===")

feature_correlation(df)

print(\n=== 4 RFME G LI E ===")

prediction_vs_actual(model, X_test, v_test)

print("\n=== & ¥ th& ===")

plot_learning_curve(model, X, vy)

print("\n==="‘& a8 EEE ===")

scatter _matrix(df)

except Exception as e:

orint(f'4i%: {str(e)}")

"

It __name__ =="_ main__

.

main()
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