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b2-ch2-1.py

import numpy as np

from scipy.stats.distributions import t as tdist -n-nﬂn

xx =[2,3,4,5,6]
4 6 6

yy = [4,4,6,6,10]

print("Data of x is :", xx)

YX; =20, XY, =30, YX;¥; =134,
X=4,Y=6 Y X? =90, Y V? =204

print("Data of y is :", yy)
X = np.array(xx)
y = np.array(yy)

=len(x)
sum_x = np.sum(x)
sum_y = np.sum(y)
m_x = np.mean(x)
m_y = np.mean(y)
sum_xy = np.sum(np.multiply(x, y))
sum_xsq = np.sum(x**2)
sum_ysq = np.sum(y**2)
print("Number of Sample is :", n
print("Sum of x is :", sum_x)
print("Sum of y is :", sum_y)
print("Mean of x is :", m_x)
print("Mean of y is :", m_y)
print("Sum of x is :", sum_x)
print("Sum of y is :", sum_y)
print("Sum of x*y is :", sum_xy)

print("Sum of x-square is :", sum_xsq)

print("Sum of y-square is :", sum_ysq)
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betal = (sum_xy-m_x*sum_y)/ (sum_xsg-m_x*sum_x)

betaO = m_y - betal*m_x

print("OLS Estimate of betal is :", round(betal,3))
print("OLS Estimate of beta0 is :", round(beta0,3))
b1lhat = np.cov(x,y,ddof=1)[0,1] / np.var(x, ddof=1)

bOhat = m_y - blhat*m_x

print("OLS Estimate of betal is :", round(b1hat,3))
print("OLS Estimate of beta0O is :", round(bOhat,3))

dx=x-m_x

dy=y-m_y

sum_dxdy = np.sum(np.multiply(dx, dy))
sum_dxsq = np.sum(dx**2)

sum_dysq = np.sum(dy**2)

ssr = sum_dysq - betal*sum_dxdy
print("Deviation of x is :", dx)

print("Deviation of y is :", dy)

print("Sum of dx*dy is :", sum_dxdy)
print("Sum of dx-square is :", sum_dxsq)
print("Sum of dy-square is :", sum_dysq)
print("Sum of dx-square is :", sum_dxsq)
print("Sum of residual-square is :", round(ssr,3))
sigusq = ssr/(n-2)

betal_v = sigusq / sum_dxsq

beta0_v = sigusq*(sum_xsq / (n*sum_dxsq))
print("Variance of residual is :", round(sigusq,3))
print("Variance of betal is :", round(betal_v,3))

print("Variance of betaO is :", round(beta0_v,3))

5 _ Lia XiVi-XFBL,¥i _ 134-4x30 _ 14 _ 14

Bl - n 2_gyvn
Zi:l Xi-X Zi:l Xi 90—4x%20 10

v B =Y - fX- (1.4)4) = 0.4

(X —X)? =YL, X7 — X Y, X = 90-(4)(20)=10

(Y, =1 =YL, Y7 - ¥V 3L, Y, = 204-(6)(30)=24

(X = X)W-Y) = TR XY - X TR, = 134-(4)(30)=14
Paéf= X (Y =) = B X (X — X)(Y;-¥)=24-(1.4)(14)=4.4

L 62= 22 = 14667

3
___r
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= (1.4667)(--)=0.14667

Var(By) =67 — Xl = (1.4667)(-)=2.64006
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rsq = betal**2 * sum_dxsq / sum_dysq
print("R-square is :", round(rsq,3))
betal_t = betal / np.sqrt(betal_v)
print("t-ststistic of betal is :", round(betal_t,3))
prob_t = tdist.cdf(betal_t, df=3)

crit_t = tdist.ppf(0.975, df=3)

print("Cumulative Probability up to betal_tis:", round(prob_t,3))
print("Right-Hand-Side Critical Value of t-Distribution w/ 0.05% significance level is :", round(crit_t,3))

blhat_lb = blhat-crit_t*np.sqrt(betal_v)

p2 N V)2
Pt Yiz1(Xi—X)* _19.6
blhat_ub = blhat+crit_t*np.sqrt(betal_v) R2 = nl o~z - - O 81 7
2i=1(Yi-Y) 24
print("Lower bound of 95% Confidence Interval for betal is :", round(b1hat_lb,3))
print("Upper bound of 95% Confidence Interval for betal is :", round(blhat_ub,3)) 1.4 -0
t=—"—=3.655~1t;
x0=7 0.383

yhat = betaO+betal*x0

Sigesa_ind = sigusq®(L + (1/n) + ((x0-m_x)**2/sum_dxsq)) B, + tin_28 se(f,) = 1.4 £3.182(0.383) = [0.181,2.618]
sige_ind = np.sqgrt(sigesq_ind) 2
yhat_ind_Ilb = yhat - crit_t*sige_ind
— 70l

yhat_ind_ub = yhat + crit_t*sige_ind )50 - 7 = [[H of ©
print("Point Prediction of y given x=7 is :", yhat) Y = 04 + (14)(7) =1 02 L _'lil
print("Variance of Prediction Error for Individual Prediction is :", round(sigesq_ind,3))
print("Standard Error of Prediction Error for Individual Prediction is :", round(sige_ind,3)) 0-62 - O' (1 + =+ (XO X) ) — (1 4667)(1 _|_ _|_ (7 4) ) — 3 08
print("Lower bound of 95% Interval Prediction for Individual is :", round(yhat_ind_1Ib,3)) l 17

. n % P - . :,. . X X 7 4
print("Upper bound of 95% Interval Prediction for Individual is :", round(yhat_ind_ub,3)) 0_62 — 0_5 ( + ( 1(: ) ) — (1 4667)( 4 ( ) ) - 1 61
sigesq_mean = sigusq*((1/n) + ((x0-m_x)**2/sum_dxsq)) n i=1 Xi
sige_mean = np.sqrt(sigesq_mean) A~ ~ —
yhat_mean_lIb = yhat - crit_t*sige_mean '80 + '81X0 i t(n—Z,%) 10.2 i (3182) 3.08 = [461'1578]
yhat_mean_ub = yhat + crit_t*sige_mean B\O + :[?1X0 + t(n—Z E) Oc 10.2 + (3182)\/16 = [615,1424]

’2

print("Point Prediction of y given x=7 is :", yhat)

print("Variance of Prediction Error for Mean Prediction is :", round(sigesq_mean,3))
print("Standard Error of Prediction Error for Mean Prediction is :", round(sige_mean,3))

print("Lower bound of 95% Interval Prediction for Mean is :", round(yhat_mean_lb,3))

print("Upper bound of 95% Interval Prediction for Mean is :", round(yhat_mean_ub,3))
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b2-ch2-2.py

import numpy as np

import seaborn as sns

import matplotlib.pyplot as plt

import pandas as pd

import statsmodels.formula.api as smf

import statsmodels.api as sm

from statsmodels.sandbox.regression.predstd import wls_prediction_std

# initialize list of lists

data = [[2,4], [3,4], [4,6],[5,6],[6,10]]

# Create the pandas DataFrame

df = pd.DataFrame(data, columns=['xvar', 'yvar'])
# print dataframe.

df

plt.rcParams['figure.figsize'] = (5,3)# 12 I 7| & ™ H| X 2 2 (globally) 28
plt.rcParams.update({'font.size': 9}) # 1 & ZEE T XXM 2 Z(globally) &8

sns.regplot(x="xvar', y="yvar', data=df,order=1, ci=None, scatter_kws={'color':'r', 's":20, 'edgecolor':'grey'})

plt.savefig("C:/BOOK\PyBasics/PyEm/code/b2-ch2-2.png")
model = smf.ols(formula ='yvar ~ xvar', data=df)
olsfit = model.fit()
print(olsfit.summary())

b = olsfit.params # b[0] = Int
print(f'b:\n{b}\n")
#FEATERE HY

est = smf.ols('yvar ~ xvar', df).fit()

b[1] = slope

print(est.summary().tables[1])
#yQ| =YX E At

y_hat = b[0] + b[1] * df['xvar']
y_hat

year

TR Y, Y

Intercept
Kvar

value of y is: :

print("Fiited value of y is:", f':\n{y_hat}')

%]
1
a
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(AOIM A=)

# prediction interval &3

X = np.asarray([2,3,4,5,6])

y = np.asarray([4,4,6,6,10])

X = sm.add_constant(x)

re = sm.OLS(y, X).fit()

prstd, iv_|, iv_u = wls_prediction_std(re)

#Significance level:

#sl =0.05

#Evaluate mean value at a required point x0. Here, at the point (1.0,7.0) for N_model=1:

x0 = np.asarray([1.0, 7.0])# If you have no constant in your model, remove the first 1.0. For more dimensions, add the desired values.
predictions = re.get_prediction(x0)

print("95% Prediction Interval for Individual and Mean Prediction is",f':\n{predictions.summary_frame(alpha=0.05)}\n")

#predictions.summary_frame(alpha=0.05)

from statsmodels.stats.outliers_influence import summary_table

Prediction Interval for Individual and Mean Prediction is :
e mean_s : mean_ci upper obs ci lower obs ci upper

st, data, ss2 = summary_table(re, alpha=0.05)
fittedvalues = datal[:, 2] B 18.2 1.27817: 6. 1577 14.24225 4.614829 15.785171

predict_mean_se = datal:, 3]

predict_mean_ci_low, predict_mean_ci_upp = data[:, 4:6].T
predict_ci_low, predict_ci_upp = datal:, 6:8].T

# Check we got the right things

print(np.max(np.abs(re.fittedvalues - fittedvalues))) 14 -
print(np.max(np.abs(iv_| - predict_ci_low))) e P **"'.:_-__.-
print(np.max(np.abs(iv_u - predict_ci_upp))) 10 R ————T L Lo b
plt.plot(x, y, '0") B -‘:#__-__,_..-—-""#

64 = = I
plt.plot(x, fittedvalues, '-', Iw=2) e - - '____..--" -
plt.plot(x, predict_ci_low, 'r--', lw=2) 5 = - R -
plt.plot(x, predict_ci_upp, 'r--', lw=2) nl -~ - : T -~
plt.plot(x, predict_mean_ci_low, 'r--', lw=2) 247" -

plt.plot(x, predict_mean_ci_upp, 'r

plt.show()
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b2-ch2-3.py

import numpy as np

import statsmodels.api as sm

X = np.asarray([2,3,4,5,6])
y = np.asarray([4,4,6,6,10])
X =sm.add_constant(x)

Ix = np.log(x)

ly = np.log(y)

IX = sm.add_constant(Ix)
rx =1/x

rX = sm.add_constant(rx)

ols_1 = sm.OLS(y, X).fit()
ols_2 = sm.OLS(ly, IX).fit()
ols_3 = sm.OLS(y, rX).fit()
ols_4 = sm.OLS(ly, X).fit()
ols_5 = sm.OLS(y, IX).fit()
ols_1.summary().tables[1]
ols_2.summary().tables[1]
ols_3.summary().tables[1]
ols_4.summary().tables[1]

ols_5.summary().tables[1]

print("Summary of ols_1 s :
print("Summary of ols_2 is :
print("Summary of ols_3is :
print("Summary of ols_4 is :

print("Summary of ols_5is :

" f{ols_1.summary().tables[1]}')
",f{ols_2.summary().tables[1]}'
", f{ols_3.summary().tables[1]}'
",f{ols_4.summary().tables[1]}'

" f'{ols_5.summary().ta bles[l]}'/

Summary of

Summary of

Summary of




