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Matrices of Pairwise Measures
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Learn from yesterday, live for today, hope for tomorrow. The important thing is to not stop questioning.
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metrics.pairwise.euclidean distances () THERXSERKEEE4EM

.metrics.pairwise distances () TERXIEEELEME

.pairwise.linear kernel() ITEL MY EIEELEM

.pairwise.manhattan distances () THERXHHHXEEEERE

.pairwise.paired cosine distances(X,Q) TT&E X Q HEAREIEIEFE AT RIZIEEFEFE
.pairwise.paired euclidean distances (X,Q) T&E X F1 Q FEAEHEHEFE AL XS EX FKEE B 46 M
.pairwise.paired manhattan distances (X,Q) itE X M Q HEAREIREE X T X BE B 404
.pairwise.polynomial kernel() B BIMIILMIFEIEEHEME

.pairwise.rbf kernel() it RBF {35k EHEME

.pairwise.sigmoid kernel () It sigmoid A% X FEiLE M
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R XS BEES B %

BT E—ENART, ARESEEIEE SR o] INEME — R EERE?

TEE

LA 2 MEARBURE T E LM E ., HEAKIRICHBAXIEEE R (pairwise distance matrix) iX
MEE ., 2 s 12 NREREUR TR EE B4R A E] . E 3 BRIt E K K R B 4B R .

XNRKBEEAEFEA—PINRERE, TNALETEARSNBESHEE, BREEN 0, FEX
AETTEANRIEEE.

B4R AR TR 2NEEE. MXNEEETRERE—1N5EE (complete graph), KBRIXN BT, —
TMEEERIEE—XNAENTREE —FK0EE, ERT —1MEEENE. ®RaiERE, NR—1TERE
FRERINTRZEEEFEE—FD, BAXNEFHE— I TEE.
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© #im % RNF numpy . Linalg.norm() i B KEER . ARBITMNREEANFAERE:
scipy.spatial.distance.pdist()#1 sklearn.metrics.pairwise_distances().,

O 5 seaborn . heatmap () 4% Fi X BE B4E R #VE]

Oy xmmEEpl.

OFBERE for BERRFMHE. 8. BARBEEMTRLZERT,

O f networkx.get_node_attributes () JBUS AMEH, tLanABIhHABES.

Qo w1 aMERRIGRERRNNEFE.

O s anaix (i, j) RFEN—%D, BEERNTHE RrHA2EES.

O sir=aamPRELNNE.

O 5 networkx.draw_networkx ()2 4IE. H pos B&HAABES.

with_labels=True {RRELEFETTSIRE,

labels=labels 22—/ F#, IBESITANFRE. TEP ARSI SHERA NS FREEFKER,

edge_vmin=0 1 edge_vmax=10 SHEX TAMNACHNT/NFIRAE, EXFERLT, LM
BHETF edge_weights fyfE.
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import numpy as np

import networkx as nx

import matplotlib.pyplot as plt
import seaborn as sns

# 12447 B

points = np.array([[1,6],[4,6],[1,5],[6,0],
[3l8]l[8l3]l[4l1]l[355]l
[9,2],[5,9],[4,91,[8,4]1])

# A R
fig, ax = plt.subplots(figsize = (6,6))

plt.scatter(points[:,0],points[:,1])
ax.set_x1im(©,10); ax.set_ylim(0,10); ax.grid()
ax.set_aspect('equal', adjustable='box")

TS R e B 4B

= np.linalg.norm(points[:, np.newaxis, :] - points, axis=2)
1 2R A A

scipy.spatial.distance.pdist()
sklearn.metrics.pairwise_distances()

H H H O H*

+*

B A AL R AT B B 2B [
plt.figure(figsize=(8,8))
® sns.heatmap(D, square = True,
cmap = 'RdY1Bu', vmin = 0, vmax = 10,
xticklabels = [], yticklabels = [])
# AlELTEAE
G = nx.Graph()

# A B il
for i in range(12):
G.add_node(i, pos=(points[i, @], points[i, 1]))
# EposE M RFT BBy LTE R
for j in range(i + 1, 12):
G.add_edge(i, j, weight=D[i, j])
# KHEEENLHRE
# FREEwAE R ER for 7B

@

# B R/ AR

pos = nx.get_node_attributes(G, 'pos"')

labels = {i: chr(ord('a') + i) for i in range(len(G.nodes))}
edge_labels = {(i, j): f'{D[i, jl:.2f}" for i, j in G.edges}
edge_weights = [G[i][j][ 'weight'] for i, j in G.edges]

©900

# TAME

fig, ax = plt.subplots(figsize = (6,6))

nx.draw_networkx(G, pos, with_labels=True,
labels=1labels, node_size=160,
node_color="'grey', font_color='black’,
edge_vmin = 0, edge_vmax = 10,
edge_cmap=plt.cm.RdY1Bu,
edge_color=edge_weights, width=1, alpha=0.7)

@

ax.set_x1im(0,10); ax.set_ylim(0,10); ax.grid() (fE;)
ax.set_aspect('equal', adjustable='box")
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#_78 2 IR/ 1 FEEEGHE, BARBITHEERRRE.

# HERMNEEEE
® D = np.linalg.norm(points[:, np.newaxis, :] - points, axis=2)

# R EBE
threshold = 6
D_threshold = D

® D_threshold[D_threshold > threshold] = ©
# BIHEEE

# A2 A
® G_threshold = nx.Graph(D_threshold, nodetype=int)
# AR 6 22 T e

# A AR
 for i in range(12):
GL G_threshold.add_node(i, pos=(points[i, @], points[i, 1]))

# BHH EMLE
pos = nx.get_node_attributes(G_threshold, 'pos')

# Wi s B
node_labels={i: chr(ord('a') + i) for i in range(len(G_threshold.nodes))}
edge_weights = [G_threshold[i][j][ 'weight'] for i, j in G_threshold.edges]
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Similarity matrix Diagonal =0
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O/ numpy . fill_diagonal () ¥R EEMT ALTEE 0, FAREEAR.
O #I/ add_node () 0%,
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@ & numpy . copy () Bl SEIT EIERERIA.
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# BRI EHZEEK
@® def gaussian_kernel(distance, sigma=1.0):
return np.exp(- (distance ** 2) / (2 * sigma ** 2))

# TS Rk R AR
D = np.linalg.norm(points[:, np.newaxis, :] - points, axis=2)

# EBEERNELEESE, Tl
® K = gaussian_kernel(D,3)
# S #sigmaik #3

® np.fill_diagonal(K, 9)
# AL TEES TEEK

# QlELHE
G = nx.Graph(K, nodetype=int)
# RATEEMEQZET A

# B R

 for i in range(12):

ﬁ! G.add_node(i, pos=(points[i, 0], points[i, 1]))
# BMHH EMLE

® pos = nx.get_node_attributes(G, 'pos’)

# T EEM%

node_labels = {i: chr(ord('a') + i) for i in range(len(G.nodes))}
edge_weights = [G[i][j][ 'weight'] for i, j in G.edges]
edge_labels = {(i, j): f'{K[i, jl:.2f}' for i, j in G.edges}

# KEBHEZRE

threshold = 6.4

K_threshold = np.copy(K)

# BlA, FAHE

@® K_threshold[K_threshold < threshold] = ©
# KRTHEEE, BANTZ

# AT E
@® G_threshold = nx.Graph(K_threshold, nodetype=int)
# BB R 6 2 T E

# AT
for i in range(12):
G_threshold.add_node(i, pos=(points[i, 6], points[i, 1]))

# BEA ALE
pos = nx.get_node_attributes(G_threshold, 'pos')

# BT EREMS

node_labels = {i: chr(ord('a') + i) for i in
range(len(G_threshold.nodes))}

edge_weights = [G_threshold[i][j][ 'weight'] for i, j in G_threshold.edges]
edge_labels={(i,j):f'{K_threshold[i,j]:.2f}" for i,j in G_threshold.edges}
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B 17. TEE$E 4 KX, BEHR 08

Bk6_Ch19_05.ipynb HFEBizE KD, TEXXIII«ED 4 g IBEH.

© 5 pandas. read_pickle() ii#.pkl #i8, A+ §it At X MHIRE.

O /@ pet_change () Tkt ERE R AN BREE.

O f dropna() ks3], %7464 NaN HmIE.

O corr() 7kt BIKk#RMAR M REUER

O 523 TN BRI, 55 1 R BB RERE 1k b AR EE4E R

OppipiEmBLTEE 0, FEAR,

O networkx.from_numpy_array() BET4FEHEECIELRA,

O g networkx. relabel_nodes() 3k B4t S BHEBHBRERED,

® [ networkx.connected_components() EREAETERNE, BHOBAEEH BN
H; K5 subgraph() JTEMETE.

OFH networkx.algorithms.community.centrality.girvan_newman() & %)% i+t

O s/ M HRMTBE, ERIBEIR, THRTEIHRB A,
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# ImE AR
® df = pd.read_pickle('stock_levels_df_2020.pkl")
(b

# EHEE
returns_df = df['Adj Close'].pct_change()

# EF| . AT NaNa il &
returns_df.dropna(axis
returns_df.dropna(axis

1,how="all', inplace
0,how="all', inplace

True)
True)

FOT

# T HAE R R
@® corr = returns_df.corr()

# RAE KM R AR M A A AT B AR %
A = corr.copy()

# % FE

threshold = 6.7

# KTHME, E0

— A[A < threshold] = 06
O 4 mAE, E1

L A[A >= threshold] = 1
o

A = A - np.identity(len(A))

# B AL TRED, TEEF

# AEH

G = nx.from_numpy_array(A.to_numpy())

# BB KA
G = nx.relabel_nodes(G, dict(enumerate(A.columns)))

# mAEES)E
® Gcc = G.subgraph(sorted(nx.connected_components(G),
key=len, reverse=True)[0])

pos_Gcc = {k: pos[k] for k in list(Gcc.nodes())}
# BT E R AT

# XK
@ communities = girvan_newman(G)
node_groups = []
@® for com in next(communities):
node_groups.append(list(com))

# HFIRKE (X)) BABNEEZ
@ node_groups.sort(key=len, reverse = True)
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