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import pymc3 as pm
import numpy as np
import matplotlib. pyplot as plt

Data = [# ID SA SB
['A", 15, 15],
"A, 16, 16],
.12, 191,
.19, 121,
, 25, 251,
, 26, 261,
. 22, 291,
. 29, 221,
, 35, 351,
, 36, 361,
, 32, 391,
, 39, 32]

— T
QO™ E @ > > >

len (Data)

pos = 0

for v in Data:
Y. append (v[2])
X. append (v[1])

if v[0] == "A":
XA[pos] =1
elif v[0] == 'B":
XB[pos] = 1
else:
XC[pos] =1
pos += 1

with pm. Model () as MReg4:
b = pm.Uniform(b’, lower = -1000, upper = 1000)

bA = pm.Uniform( bA’, lower = -1000, upper = 1000)
bB = pm.Uniform('bB’, lower = —-1000, upper = 1000)
bC = pm.Uniform(' bGC', lower = —-1000, upper = 1000)

Y est =b % X + bA * XA + bB % XB + bC * XC
sgm = pm. Uniform(’ sgm’, lower = 0, upper = 1000)



Y obs = pm.Normal (' Y_obs’, mu = Y _est, sd = sgm, observed =Y)
trace = pm. sample ()

pm. traceplot (trace)

plt. show()

summary_trace = pm. summary (trace)
print( ¥n', summary_trace)

smpl_b = trace[' b’ ]

bp025 = np. percentile(smpl_b, 2.5)

bp975 = np. percentile(smpl_b, 97.5)

plt.hist (smpl_b)

plt.xlabel ('b")

plt.title(95% CI = [{0:.3f}, {1:.3f}]1 . format(bp025, bp975))
plt. show()

smpl_bA = trace[ bA’']
smpl_bB = trace[ bB']
smpl_bC = trace[ bC' ]

Yregs = []
for j in range(N):
Yregs. append ([1)

for sb, sbA, sbB, sbC in zip(smpl_b, smpl_bA, smpl bB, smpl bC):
for j in range(N):
v = sb * X[j] + sbA * XA[j] + sbB * XB[j] + sbC * XC[j]
Yregs[j]. append (v)

meanYreg = [0] * N
for i in range(N):
meanYreg[i] = np.median(Yregs[i])

plt. plot (meanYreg, Y, 'bo’)

plt. xlabel (' Yreg')

plt.ylabel ('Y")

minYreg = np. amin (meanYreg)

maxYreg = np. amax (meanYreg)

plt.plot([minYreg, maxYreg], [minYreg, maxYreg]
"b—', label ="'y =x)

plt. legend()

plt. show()

VZF14E41 DR 27 ) 7T 2ETT5 L, 14E41 D7 + — LABERIND,



= Frequency
n (=] LS -
1

Frequency
j=]
=

o
=1

Frequency
o
o

0.0

Frequency
o
[=]
w

Frequency

Figure 1

-0.754
—1.00 4
-1.254

Sample value

T
100

T
200

T
500

Sample value
8 4
L

N
w
L

T T
26 28

T
100

T
200

bB

Sample value
s =3

o

|

s
(=]

T T
60 0

T
100

T
200

804

60 4

Sample value

. .
85 0
sgm

T
100

T
200

T
300

T
400

oMW
P —"

Sample value

14.E4.1

o

2.0 2.5 3.0 35

VZFM14E41 DR 27 ) FFOEITTERRINSE 7 4+ — L4

T
100

T
200

14E41 D74+ — %L B L. 14E42D7 #—LBERINS,

&) Figure 1

Prop(b < 0) = 1.000

1400 4

12001

1000 4

800 4

600 1

400 -

2004

-1.4

=12

=10 —0.8

# €3] +Q/=|

14.E4.2 fHZX b OEHHA

% b OFHNFICH TS b DIEAETH L [Prop(b<0)=1.000] TH Y, 0D




BHOMICHEIHAELTCEL, HX b lZATHILEZONS, HERETFTLICLS
SHFCiE. ETho7 (M 14.E.2.2),

X 14E42D07 x—2%FL 2 B, H14E43 D7 3 —LBFRREIND,

@ S5 Figure 1

40

——- y=x .
’/
-
o, -
35 N ”(
}ﬂ
¥ 1
,’
30 e
~
’f
”
e -
> -~
25 1 ’,f ®
,,
y i
P
20 o
»
Cd
f”

8. -

15 - e
s
’I
)
T T T T T T
15 20 25 30 35 40
Yreg
f; D> i‘Q| = x=32.9095 y=24.0857

14E4.3 THfEDOFEZIMAOFIAE Yreg & T — X Y,
THfEE 7 — 22333 % & fi(Yreg V) IZEM y=x EicH 5,

X 14.E43 07 7 71, Tl (EFRofFohRfE) &7 —2l0FREsERTHIOTH
5, THEE 7 — 2B BT, Efty=x kicf (FHE, 7—%fH) 27v v &
N2, Ey=x & ROMME L OBIRICEICH ) ERD O NAEVLDT, TFALLEF—X L
DEfRICHICHERAVWEEZ LN,

M2 SA DIRERFEE b 25, ¥ 14E42 IORINTWARENHLLATH L LE
AL, IHIL, ETAET—XLOFRHK 14.E.4.3 IR I T 5 BfR2 b FFiciE
FRVWEZOLNED, ThE/A—708EREZERT X I —ZH XA, XB & XC 2EAT 2
&, HERSHT GRE 14.E.2) TOERSA & HEEAER SB oo 1 XA 0%, H & A1E,
TR L CEICAR D Z L EZRLTWS,



