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I B BT DAL, teAh, EAARZ R ARG X, 41 LR AN o] 208
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EE X — B JE T il s e, g SR v i AR 6. 3% XA
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BRFEAE, RICTF AT FE B 18] DL S 52 5 B[] S5 A% B A B (A5 S 52 i S R B 2 o
Felth, EXAST T B, SR ZR I SR AN 035 1550 W 55 3 1R 128 B0
) o 542 XNAF 28 3 BRI e 5% HH 1 o) AN [, s X R T “ = A
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34



B2 SRR

51323gmk

(1] ses. Fe T8 E K& RS T 8UF 8 2 & B A S VLRI ST [T]. AT
ALK 555, 2019 455 4 1. 32-34

[2] BB, ASTGE. NA 51k B s Se it 8O R PN [T 1. e I B 22 5% 2 e 224
2019 4E55 1 #: 41-47

[3] EXG R HEN. B EL AT, EEs R

[EB/OL]. http://xadcd. xa. gov. cn/t jxx/rdzt/5d777a6ffd85082ba28539b2. htm
1:2019 46 H 4 H/2019 4 6 H 18 H

[4] Hotelling H. Analysis of a complex of statistical variables into principal
components[J].Education Psychology , 1933(3): 417-444

(5] SKZL, 9K, JT 3 mor o0 b 5 1 o0 B i o5 ™ i 37 L S 7 [T ] il TR
AR, 2008 HFEE 9 HA: 1404-1407

(6] ek R1E S Sehk M]. Abnt: B T HARF:, 2016 45 251-411

152) 15284 ST Rk

(7] WpfmiE, BRik, Bt J3- RS Hoa i6 00 by - Bl fa be 4 &
HERELT). RAERF R, 2006 428 2 BA: 59-62

[8] Wernecke M and Rottke N.Holzmann C.Incorporating the real estate cycle into
management  decisions-evidence from Germany [J].Real Estate Portfolio
Management , 2004(3): 171-186

[9] Wheaton W C. Real estate cycle Some fundamentals[J].Real Estate Economics ,
1999, 27(2): 209-230

35



M R
LR

SO IR B AR AT SR U s HEAT AR EAL AR B] S5 SR ANR R R -

R5 et AEER

Ty P4 FAR b I br HEfE i SR ISR b AR HE(E

X1 X2 X3 X4 X5 Y1 Y2 Y3 Y4 Y4
2001 -1.04 -1.11 1.177 -1.23 -923 ~-1.24 -1.22 -967 -1.25 ~-1.19
444 288 52 672 29 057 108 92 463 618
2002 -1.03 -1.09 .0350 -1.14 -895 -1.20 -1.16 -960 -1.21 ~-1.21
050 180 7 124 47 020 158 74 048 886
2003 -996 -1.03 .9238 -1.14 -874 -l1.15 -1.10 -958 -1.22 -1.17
32 420 5 648 90 267 147 07 048 349
2004 -966 -996 .0996 -1.08 -789 -1.08 -1.01 -953 -1.27 -.969
48 43 5 177 88 559 482 93 455 76
2006 -917 -936 .1261 -937 -829 -994 -915 -857 -966 -.872
27 35 2 82 57 23 58 29 22 47
2006 -.846 -851 -1.90 -911 -751 -886 -794 ~-755 ~-759 -.673
67 33 706 25 05 61 69 78 87 17
2007 -730 -726 -780 -790 -578 -738 -595 -654 -494 -.646
68 83 44 35 28 53 03 81 o7 o8
2008 -594 -525 5218 -615 -659 -524 -386 -630 -577 -.420
7 70 3 84 52 04 o6 89 86 90
2009 -.403 -364 -820 -162 -455 -207 -198 -378 .0326 -.428
47 82 92 99 38 50 08 83 0 05
2010 -.177 -173 1.707 .0547 -618 .0690 -.029 -.087 .4469 -.187
80 59 43 1 86 2 18 24 9 09
2011 -.013 .0492 -.602 .3853 -.273 .3839 .1384 .4257 .6845 .5341
44 8 41 3 19 6 5 3 5 5
2012 .3031 .4260 -1.46 .6801 .6203 .7211 .2640 .3275 .3859 .7377
4 3 919 9 6 6 5 3 2 0
2013 .6509 .7843 .8630 .7216 .0661 .9839 .4760 .4545 .5405 .7717
0 4 6 3 7 4 3 1 8 6
2014 9628 .9494 8742 1.036 1.591 .7829 .7058 .4382 .5967 .6658
3 9 6 18 01 4 8 8 4 6
2015 1.127 1.009 .3753 1.048 .4405 .9913 .9692 .4997 .6666 .6901
87 59 1 51 7 5 2 9 4 4
2016 1.200 1.224 -1.15 1.220 1.645 1.197 1.261 .7671 1.021 .7228
63 51 444 36 69 16 79 3 32 2

36



2017 1.537 1.548 .7637 1.385 1.799 1.442 1.616 1.763 1.535 1.550
16 24 4 72 45 07 36 76 47 91

2018 1.939 1.822 -733 1.491 1.486 1.458 1.986 2.528 1.852 2.113
32 43 38 86 18 34 29 36 85 20

it T 5 DR AR PR R T s 2 PRV RFALE 17 Bt 3R (R Bt st AT I 1 Ao
FEXSBREE SRR AN R5 SRIAR R AE 730 2 AT 7 70 Wit S AW da b () /& 75 A 3t
LRNEAAAE . R DBk S BOLAME LR KA AR, FHREEHT R T2, TH5E
PR R RPALE AR 32 e AR ALE [e] B R b A IS BB HEAT IR 10 i )5, 23 A5 3

A MRS RMEG KRR TR A E BT S, M D, (n=1....4) . WTLIGH]%

PR A ARFALE AR A5 22 DTk s R s -
R 6 LR TR S 5 Z iR

B4R RAEAR R ETRE FRRE T RHIER R ZE TR

S1 2.897 12.429 D1 3.881 97.022
S2 993 97.264 D2 076 98.910
S3 .090 99.521 D3 .029 99.623
S4 019 100.000 D4 015 100.000

M EZRRIF, S, S, #1 Dy, D, I it 77 Z TRk A IA 97.264%. 98.910%, F]7)

BN LG SRR 5 T SRR sy o 2D A2 S, S, A1 D, D, 1%F

Ik TRy B R B 32l ik U AR B A Hn i
RT ENTRIERER

fileof A7 g Sl S2 mRFETE DI D2
¥1 341 079 V1 253 -2.295
X2 "24 1999 Y2 256 -.039
X3 339 047 V3 252 2.790
X4 335 -.003 V4 255 -.436

A E B AR RER o B BRAE AR A T2 B BN 295, BN TT Z otk
2001-2018 ML R G TR IFM G HFEIME S 5 D U FRIR:
K8 AMIRIEE

Fpry S1 S2 S D1 D2 D

2001 -1.13 -.15 -1.12 -1.19 e -1.14
2002 -1.04 -.08 -1.02 -1.15 .65 -1.11
2003 -1.06 -.13 -1.04 -1.13 .55 -1.08
2004 =97 -.08 -.95 -1.10 43 -1.06
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2005 -91 -.08 -.90 -.95 .35 -.92

2006 -7 02 -76 -81 29 -78
2007 -.68 -.03 -.67 -63 11 -61
2008 .65 -.06 -64 -54 -.29 -53
2009 -31 -.02 -31 -19 -59 -.20
2010 .32 -.01 .32 10 .60 08
2011 06 -.01 06 41 00 40
2012 60 .02 59 43 -.92 40
2013 45 08 45 62 -1.24 58
2014 1.18 11 1.16 64 -.86 60
2015 87 11 86 79 -1.21 74
2016 1.42 02 1.40 1.08 -1.10 1.02
2017 1.56 17 1.54 1.61 88 1.60
2018 1.70 10 1.67 1.99 2.82 2.01
2155 Hr

BEAT AR A IR A SRR ], S 5 DT ZIREN EIFSIS" 5 DA A

AR A, FOPREACKEE N =14, A EFT A REA RO I T
£9 WS E AR

2 5 D =2 5 D
2004 0.28 0.00 2011 0.11 0.02
2005 0.07 0.12 2012 -0.07 -0.02
2006 -0.03 -0.08 2013 0.02 0.17
2007 0.05 0.11 2014 -0.06 -0.33
2008 0.02 -0.25 2015 -0.22 0.24
2009 0.02 0.39 2016 0.13 0.25
2010 0.06 -0.19 2017 -0.11 -0.20

i AT sl S T BN R D DRAIE TS B A T (B RO O i A — Bk,
B PR AT R M B el MR E 10 B R KR R o BN m e,
m

=12, M)l H, 25 NGO I, M=N/2. B, XM =14/2=7,m=(1,2,---,7)
MRAEIERTHE AKX T =m/IN ZRWIHE AP =1/, " RIS 3] 54515 7 B0

RLRSRRAE S I, AR R s
R 10 PR 5HNCEE
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m ES i ¥la
1 1/14 14.0
2 2/14 7.0
3 3/14 4.7
4 4114 3.5
5 5/14 2.8
6 6/14 2.3
7 7114 2.0

3. REHE

% R BINT IR LS 3 B T 5, BTN A 5 | ESHE & SUR K,
L H T B B PR ) T B T 1k 2 1 A A TR R /N X, TR L et SR S o
AR, P AR KREERR . BTS2 207G 2 T AN X I 2 5 1 AT R RS,
DR L SR BN R S 5 A SR A o USRS B AR A HR S5 RIS 4 oAb . 3
BRUG . OBR R DA AR N JE T 5 A B X G X Sk, D 7 M8 IR K FR g A

AALALALA o R EIRTIAN XX 3 AT K-means JERAH] k 2 B (1 P95

Ferbts (x,,)(1=1,2,3,4,5) , BJFHUIANX 4 114 B TEHRAE BRGSO 34 50 o He
HEAT ML 25

4
(X,Y) =Z% x.y)(i=12,3,4,5;N =1659)
i=1

ﬁ¢ﬂ%ﬁ448ﬁ%ﬁiﬁﬁ,Nﬁmw,%%ﬁ%ﬁBﬁﬁﬁﬁ%ﬁ%w

1718

4. - EAY

ONE 5 ™= Hi 4 48 (Python)

from selenium import webdriver

from selenium. webdriver. common. by import By

from selenium. webdriver. support.ui import WebDriverWait

from selenium. webdriver. support import expected conditions as EC
from selenium. webdriver import ActionChains

from pyquery import PyQuery as pq

from time import sleep

import re, csv, requests
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import pandas as pd
from bs4 import BeautifulSoup
import time

class Home:

def init (self):
self. headers = {}
self. headers[’ User—Agent’ ] = "Mozilla/5.0 (Windows NT 10.0;
Win64; x64) AppleWebKit/537.36 (KHTML, like Gecko) Chrome/74.0.3729. 131
Safari/537. 36’
def spider(self):
for u in range (48, 101) :
url =
res = requests. get (url, headers=self. headers)
coding =
requests. utils. get encodings from content (res. text) [0]
res. encoding = coding
soup = BeautifulSoup (res. text, ’lxml’)
b = soup. find all (attrs={ class’ : 'plotTit’})
res = []
for i in b:
res. append C https:’ +re. findall (v’ href=" (. %?)/”
target=" blank” , str(i)) [0])
with open(’ fangtianxia2.txt’,’a’) as f:
for i in res:
f.write(i+ \n’)
print (res)
print ("2 +str (W) +"7EH”)

time. sleep(5)

def data(self):
with open( fangtianxia2.txt’,’ r ) as f:
url = []

for 1 in f:
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url. append (i [:-1]+ /xiangqing/’)
with open( fangtianxia xinxi.txt’,’a’) as f:
for i in url:

f.write(i+ \n’)

def deal (self):
urls = []
with open( fangtianxia2.txt’,’ r ) as f:
for i in f:

urls. append(i[:-1])

file = 'fangtianxia deal.csv’
title = AR, ZF U, HIEKR ]
page = 1211
for url in urls:
if urls.index(url) == 0:
with open(file, "a’, newline="", encoding=" utf-8-sig’)

as f:
w = csv.writer (f)
w.writerow(title)
if urls. index (url) <page:
continue
try:

res = requests. get (url, headers=self. headers)

res. encoding = ’ gbk’

soup = BeautifulSoup (res. text, ’1xml’)
b = soup. find all( 1i’,’ zygwbox )

¢ = soup. find all(Cb’)

except:
b =[]
c =[]
datas = []
data = {}
try:
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datal’ 28’ ] = c[0]. text
except:
datal’ Z4#R ]

for 1 in b:

url

datas. append (i. text)
for i in datas:
if "ZFHFE” in i:
count = re.sub(”\D”, 77, i)
datal’ ZFE 1 = count
if "HRIEKAZ” in i
count = re.sub(”\D”, 77, i)
datal’ T2’ ] = count
input = []
for i in title:
if i in data:
input . append(datali])
else:
input . append C B ILEIE )
with open(file, a’, newline="", encoding= utf-8-sig ) as f:
w = csv.writer (f)
w. writerow(input )

print ("28” + str(urls. index (url) + 1) + "5k url =7 +url)

time. sleep (1)

# strs =7’

# for i in b:

# strs = str(i. text)
strs = strs.split( \n’)
while 7 in strs:

strs. remove ()

res = []

datas = []
for j in range(i, i+6):

#

#

#

#

# for i in range(0, len(strs), 6):
#

#

t# datas. append (strs[j])
#

res. append (datas)
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# print (res)
# time. sleep(1000)
def data spider (self):

urls = []
file = ’fangtianxia data.csv’
with open(’ fangtianxia xinxi.txt’, 'r ) as f:

for i in f:
urls. append(i[:-1])
title = ["448K", 0, "WIME", “/NXHIE, T PrEXEC,
G, MERALET, SR, BB, COOTRRET, T @EIERAY, @i
B, AT, BEAEC,
THERREEC, TWaw, R, CRRE, TP,
KT, R, gt T, TR, BARS, ’ﬂ:ﬁﬂﬁlﬁﬂ, ’
7= 11 TR A &1 ]
CACPEINIE,  BERIRSS, T AER, AL, 4)LHE
TN ORE, Y, CBEES, CHERT, CRAT, O HAR ]
page = 1211
for url in urls:
if urls. index (url) < page:
continue
if urls. index (url) ==
with open(file, ’a’, newline="", encoding= utf-8-sig )
as f:
w = csv.writer (f)
w. writerow(title)
try:
res = requests. get (url, headers=self. headers)
# coding =
requests. utils. get encodings from content (res. text) [0]
# res. encoding = coding
res. encoding=" ghk’
soup = BeautifulSoup (res. text, ’lxml’)
b = soup. find all( dd’)
¢ = soup. find all(dt’)
d = soup. find all(attrs={ class : org’})
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n = soup. find all(attrs={"class’ :’ tt’})
except:
b=[]
c=[]
d=[]
n=[]
data = {}
all data = []
for i in b:
string = i.text.replace( \xa0,’’).replace(C ’,’ )
s = string.split(C: 7)
all data. append(s)
for j in c:
string = j. text.replace( \xa0’, ’’).replace(C ’,’")
s = string. split(C: 7)
all data. append(s)
if all data !="":
for i in n:
datal’ Z4#K’ ] = i. text
try:
datal’ ¥4’ ] = all datal0][0]

except IndexError as e:

print (e)
for i in d:

[ =R :|

datal’ W= 1 = i. text
for i in all data:
if i[0] in title:
datali[0]] = i[1]
csv text = []
print (data)
for i in title:
if i in data:
csv text. append(datali])

else:
csv_text. append C B LEHE )

44



with open(file, *a’, newline=’, encoding="utf-8-sig’ ) as f:
w = csv.writer (f)
w. writerow(csv text)

print (" +str (urls. index (url)+1)+" 258K url = 7 + url)

time. sleep (5)

home = Home ()
home. deal ()
(@GBRT #5 R TS (R)
library (gbm)
#EL A 1 A
vdata{-read. csv (file. choose (), header=T) # %z 5¢ T 1]
#tvdata<-read. csv (file. choose (), header=T) #Hk J< £ 45 ]
vdata=vdatal, 2:32]
HEEAL gbm A
gbm. ob j<-gbm (%% 5 & . , data=vdata, distribution="gaussian’,
var. monotone=rep (0, 30),
n. trees=1000,
shrinkage=0. 01,
interaction. depth=5,
bag. fraction=0. 5,
cv. folds=10)
# A2 S0 E A E fe IR AR IR
best. iter<{—gbm. perf (ghm. obj, method="cv”)
best. iter
#i3E AT TiCl
vdata$pred=predict (ghm. obj, vdata, n. trees=best. iter)
write. csv(vdata, ’ D://Git @45/ /MRS TN, csv’, row. names=F)
HATE AT 6 1THUR
head (vdata)
BT IR T T A
sum( (vdata$# Z & -vdata$pred) "2)
By A AR FE B
vital<-summary (gbm. obj, n. trees=best. iter)
#twrite. csv(vital, D://Git @85/ / I8 EEMEE. csv’, row. names=F)
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Rz B AR B 1T b A

plot (gbm

plot (gbm.
plot (gbm.
plot (gbm.
plot (gbm.
plot (gbm.
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plot (gbhm.
plot (gbm.
plot (gbm.
plot (gbm.
plot (gbm.
plot (gbm.
plot (gbm.
plot (gbm.
plot (gbm.
plot (gbm.
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plot (gbm.
plot (gbm.
plot (gbm.
plot (gbm.
plot (gbm.
plot (gbm.
plot (gbm.
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plot (gbm.
plot (gbm.
plot (gbm.
plot (gbm.
plot (gbm.
plot (gbm.
plot (gbm.

.obj, 1, best. i
obj, 2, best. i
obj, 3, best. i
obj, 4, best. i
obj, 5, best. i
obj, 6, best. i
obj, 7, best. i
obj, 8, best. i
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obj, 12, best. i
obj, 13, best. i
obj, 14, best. i
obj, 11, best. i
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price=[7255, 7294, 7401, 7386, 7380, 7270, 7256, 7236, 7175, 7138, 7133, 7055, 70
56, 7058, 7030, 7045, 7045, 6992, 6914, 7030, 7108, 7242, 7280, 7153, 7170, 7232, 7
188, 7233, 7271, 7296, 7341, 7380, 7400, 7456, 7457, 7373, 7254, 7121, 6927, 6904,
6895, 6878, 6746, 6700, 6722, 6737, 6726, 6666, 6691, 6679, 6672, 6510, 6511, 6426
, 6403, 6406, 6417, 6446, 6476, 6508, 6564, 6551, 6578, 6589, 6754, 6871, 6968, 700
4,7033, 7149, 7375, 7531, 7747, 7966, 8117, 8333, 8380, 8393, 8488, 8552, 8615, 86
91, 8751, 8855, 8955, 9032, 9086, 9160, 9230, 9289, 9408, 9475, 9535, 9638] ;
ucn=[11965, 12098, 12226, 12351, 12402, 12545, 12562, 12727, 12811, 12929, 1302
2, 13107, 13189, 13286, 13387, 13479, 13554, 13647, 13689, 13870, 13938, 14068, 1
4166, 14249, 14364, 14461, 14518, 14583, 14677, 14677, 14868, 15002, 15095, 1522
6, 15330, 15452, 15567, 15657, 15784, 15881, 15968, 16073, 16140, 16339, 16415, 1
6525, 16653, 16757, 16851, 16977, 17072, 17182, 16473, 16651, 16715, 16943, 1700
6, 17140, 17289, 17418, 17543, 17676, 17793, 17876, 17972, 18147, 18265, 18463, 1
8629, 18807, 19118, 19369, 19553, 19898, 20218, 20544, 20805, 21149, 21336, 2135
9, 21458, 21848, 22203, 22198, 22584, 22934, 23289, 23669, 24002, 24489, 24890, 2
5655, 26937, 264971 ;

pen=[1398349, 1404901, 1420847, 1438259, 1439501, 1453096, 1473272, 1474938,
1482144, 1490293, 1499128, 1508453, 1522543, 1533775, 1558653, 1577779, 15934
23, 1609344, 1626921, 1643616, 1651992, 1663248, 1677797, 1692130, 1709004, 17
24228, 1742479, 1762102, 1777494, 1795670, 1812061, 1827123, 1840868, 1858768
, 1878931, 1897506, 1911436, 1922873, 1945548, 1971691, 2010985, 2027025, 2045
702, 2060980, 2069463, 2079444, 2093480, 2109620, 2124822, 2136046, 2163014, 2
188814, 1989104, 1999936, 2002322, 2025672, 2031926, 2040684, 2051971, 206240
0, 2075605, 2084087, 2102775, 2124680, 2135800, 2148650, 2159396, 2171171, 217
8528, 2188225, 2198186, 2210319, 2218333, 2231069, 2259844, 2286878, 2304614,
2320209, 2335647, 2349610, 2359517, 2372125, 2385416, 2405662, 2423399, 24407
82, 2477480, 2508857, 2528768, 2548621, 2566912, 2587058, 2599069, 2615625] ;
me=[142693. 360000000, 58863. 3700000000, 81552. 5100000000, 93112. 70000000
00, 81524. 8600000000, 102818. 770000000, 115171. 800000000, 64601. 460000000
0, 93882. 2200000000, 108867. 520000000, 89113. 7000000000, 101264. 120000000
, 175232. 250000000, 82186. 7400000000, 91614. 5600000000, 107309. 680000000,
100278. 590000000, 106128. 370000000, 125472. 870000000, 101491. 440000000, 8
1385. 4600000000, 122112. 410000000, 111375. 630000000, 112008. 140000000, 19
3088. 160000000, 99099. 0300000000, 98816. 1900000000, 117997. 350000000, 103
324. 950000000, 135773. 280000000, 145386. 160000000, 107998. 400000000, 9621
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2. 5800000000, 129888. 360000000, 123354. 570000000, 120201. 270000000, 22916
4.740000000, 88793. 6300000000, 106324. 500000000, 136811. 020000000, 133400
. 780000000, 135442. 610000000, 169315. 910000000, 119959. 350000000, 117168.
260000000, 110934. 670000000, 158611. 510000000, 140908. 020000000, 217268. 4
30000000, 110036. 080000000, 132261. 200000000, 147879. 320000000, 139962. 97
0000000, 152486. 410000000, 174787. 140000000, 131326. 850000000, 125742. 760
000000, 179757. 680000000, 139356. 670000000, 145257. 810000000, 225972. 8200
00000, 121773. 210000000, 142473. 910000000, 164847. 550000000, 158652. 06000
0000, 184104. 910000000, 181080. 940000000, 131855. 370000000, 138295. 460000
000, 197613. 590000000, 150306. 070000000, 169067. 920000000, 239704. 0800000
00, 144256. 860000000, 172779. 700000000, 190359. 760000000, 176145. 54000000
0, 222281. 200000000, 200046. 210000000, 166321. 190000000, 155695. 500000000
, 224087. 680000000, 187183. 690000000, 216087, 289620. 940000000, 176413. 890
000000, 199821. 560000000, 212608. 400000000, 222787. 890000000, 220967. 7000
00000, 277328. 230000000, 204506. 120000000, 188162. 990000000, 236880. 74000
0000] ;

ml1i=[37480. 3000000000, 29883. 2000000000, 18731. 7000000000, 69693, 23359. 6
000000000, 27037. 5000000000, 76496. 6000000000, 38101. 9000000000, 30697. 40
00000000, 26677. 5000000000, 34232. 8000000000, 36005. 1000000000, 40903. 200
0000000, 44661. 1000000000, 87067. 1000000000, 52234. 1000000000, 61339. 5000
000000, 55240. 5000000000, 22310, 79818. 8000000000, 74978. 3000000000, 62640
, 47018. 4000000000, 74790. 9000000000, 55080. 6000000000, 75929. 5000000000,
57608, 43015. 3000000000, 53764. 8000000000, 44394. 8000000000, 70031. 900000
0000, 81866. 5000000000, 24586. 8000000000, 46744. 8000000000, 55610. 2000000
000, 75598. 5000000000, 62108, 47954, 67366, 59626, 41569, 64671, 170368, 66356
, 92153, 44969, 70017, 66687, 83863, 81960, 88532, 108761, 58974, 127496, 154929
, 104228. 300000000, 76792, 144259, 119978, 150127, 131129, 116693, 108048, 122
012, 82784, 125812, 113191, 134126, 86085, 133414, 113099, 123829, 144049, 8604
6, 111908, 113051, 92180, 112166, 93178, 129533. 500000000, 89494. 5000000000,
127599, 160660, 195759, 187423, 156118, 156090, 117679, 103295, 148534, 137106
, 184703, 115546, 177943] ;

x0 = price;

x1 = ucn;
X2 = pcn;
X3 = mc;
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x4 = mli;

x0 = x0 ./ x0(1);

xI = x1 ./ x1(1);

x2 = x2 ./ x2(1);

x3 = x3 ./ x3(1);

x4 = x4 ./ x4(1);

global_min = min(min(abs([x1; x2; x3; x4] - repmat(x0, [4, 1]))));

global_max = max(max(abs([x1; x2; x3; x4] - repmat(x0, [4, 1]))));

rho = 0.5;

zeta_1 = (global_min + rho * global_max) ./ (abs(x0 - x1) + rho * global_max);
zeta_2 = (global_min + rho * global_max) ./ (abs(x0 - x2) + rho * global_max);
zeta_3 = (global_min + rho * global_max) ./ (abs(x0 - x3) + rho * global_max);
zeta_4 = (global_min + rho * global_max) ./ (abs(x0 - x4) + rho * global_max);

figure;

plot(x0, 'ko-")
hold on

plot(x1, 'b*-")
hold on

plot(x2, 'g*-")
hold on

plot(x3, 'r*-"
hold on

plot(x4, 'y*-"
legend('price’, 'ucn’, ‘pen’, 'mc’,;'mli’)
figure;
plot(zeta_1, 'b*-")
hold on

plot(zeta_2, 'g*-")

hold on

plot(zeta_3, 'r*-")

hold on

plot(zeta_4, 'y*-)
title('Relation zeta')
legend(‘ucn’, 'pen’, 'mc’,'mli’)
mean(zeta_1)
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mean(zeta_2)
mean(zeta_3)
mean(zeta_4)
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