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import scipy. stats as sst

import numpy as np

import matplotlib. pylab as plt

from matplotlib. widgets import Cursor

import csv
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def index fit(y, val):
if val >= y[-1]:
return len(y) — 1
for i, yi in enumerate(y):
if val >= yi and val <= y[i + 1]:
if abs(val - yi) <= abs(val - y[ i + 1]):
fit_index = i
else:
fit_index = i+l
break

return fit_index

#H 15 Lxx, Lyy
def laa(x):
X_mean = np. mean (x)
1xx = np. sum((x—x_mean) **2)

return 1xx

BT S Lxy
def lab(x,y):
X_mean = np. mean (x)
y mean = np. mean (y)
1xy = np. sum((x—x_mean) * (y—y_mean))

return lxy

v A LIV Y Bt
def polyfit one(x, y, alpha):
assert len(x) == len(y)
n = len(x)
assert n > 2
1xx = laa(x)
lyy = laa(y)
Ixy = lab(x, y)



R = 1xy/(np. sqrt (1xx) * np.sqrt(lyy))

R2 = RkR  #THEAIR R A e R AL

b est = Ixy/lxx #iF& b fliif

X_mean = np. mean (x)

y mean = np. mean (y)

a est = y mean — b est * x mean #iH a it
Qe = lyy — b_est * lxy

sigma est2 = Qe / (n - 2)

sigma est = np. sqrt(sigma est2) #sigma ffiit

test = np.abs(b_est * np.sqrt(lxx))/sigma est
test level = sst.t.ppf(l - alpha/2, df=n - 2)
linear test = test > test level — #ZRVE[RITKLEE

#a, b MEEXE
b int = [b est — test level * sigma est / np.sqrt(lxx), b est + test level *
sigma est / np.sqrt(1xx)]

a int = [y mean — b _int[1] * x mean, y mean — b _int[0] * x mean]

poly int = (a_int, b int)

poly val = (a _est, b est)

B [u] [m] YA R A 3 25
test val = 'R : R,
"R2’: R2,
"linear test’: linear test,
"poly int’: poly int,
}
process val = { 1xx : 1xx,
“lyy' : lyy,
“1xy : lxy,
’sigma est’: sigma est,
’x_mean’ : X_mean,
’y mean’ : y_mean,
“test level’ : test level,
"ndim’ : n,
}

return (poly val, test val, process val)
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def confidence interval (y0=None, *args, *¥kwargs):
a_est, b_est = args
sigma est = kwargs[ sigma est’ ]
test level= kwargs[’ test level ]
1xx = kwargs[’ 1xx’ ]
n = kwargs[ ndim’ ]

b b
x_mean = kwargs[ x mean’ ]

if isinstance(y0, (int, float, np.ndarray)):
x0 = (yO - a est) / b est

elif isinstance(y0, (list, tuple)):
y0 = np. array (y0)
x0 = (yO — a est) / b est

else:

return None
conf down = y0 — test level * sigma est * np.sqrt(l +1 / n + ((x0 — x_mean) sk
2/ 1xx))
conf up = y0 + test level * sigma est * np.sqrt(1 + 1 / n + ((x0 - x _mean) **
2/ 1xx))

confidence interval = (conf down, conf up)

return confidence interval



