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Appendix C – Endor.coin Examples
of Pre-Defined Predictions

While Endor.coin ’s grand vision aims at any sector being transformed by Blockchain, such as
Insurance, Banking, eCommerce or Health, to start with – we are offering an unprecedented
prediction platform for cryptocurrency insights to support cryptoholders seeking trading
leads. On Blockchain’s trust proven decentralized infrastructure, allowing anyone to test any
hypothesis, on any data source, without disclosing their actual trading strategies, Endor.coin
empowers you to see the future before it becomes observable through the lenses of any other
existing technologies.

Following is an example of some of the first pre-defined Blockchain predictions to be
supported by the Endor.coin platform upon launch. New use-cases would gradually be
added, as requested by the community, using the RFP (Request for Predictions) mechanism.

Cryptocurrency Addresses Predictions: These predictions receives a pre-defined list
of addresses (i.e. “Bitcoin addresses that have had at least one outgoing transaction in
the past month”) and rank them according to their behavioral similarity to a pre-defined
behavior in the recent past (i.e. “addresses that have received at least 0.1 Bitcoin in the
past week”). The resulting list would contain at its top the addresses who most resemble the
pre-defined behavior (and therefore are statistically more likely to display the same behavior
in the future), whereas the bottom of the results list would contain addresses that least
resemble the pre-defined behavior.

• Active addresses: From all addresses who were active at least once in the past
month, which most resemble the addresses which significantly increased their number
of transactions recently?

• Heavy-trading addresses: From all addresses who were active at least once in the
past month, which most resemble the addresses whose overall transactions volume in
the past month passed 10 BTC?

• Becoming inactive addresses: From all addresses who were active at least once
in the past month, which most resemble the addresses which decreased their overall
transactions volume by 50% recently?
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Token Predictions: These predictions receives a pre-defined list of token (i.e. “Tokens
that had at least $10M trading volume during the last month”) and rank them according
to their behavioral similarity to a pre-defined behavior in the recent past (i.e. “tokens that
increased their average monthly volume trading by 2”). The resulting list would have tokens
that most resemble the pre-defined behavior (and therefore are statistically more likely to
display the same behavior in the future) at the top, whereas tokens that least resemble the
pre-defined behavior would be places at the bottom of the list.

• Profitable tokens: From all tokens with at least $1M USD trading volume in the last
month, which ones most resemble tokens that have increased their price with respect
to BTC by over 50% in the last month?

• Non-Profitable Tokens: From all tokens with at least $1M USD trading volume in
the last month, which ones most resemble tokens that have decreased their price with
respect to BTC by over 50% in the last month?

• Volatile Tokens: From all tokens with at least $5M USD trading volume in the last
month, which ones most resemble the 10 most volatile tokens of last month?

• Stable Tokens: From all tokens with at least $5M USD trading volume in the last
month, which ones most resemble the 10 least volatile tokens of last month?

• Increasing Volume Tokens: From all tokens with at least $20M USD trading volume
in the last month, which ones most resemble tokens that have doubled their monthly
trading volume in the last month?

• Decreasing Volume Tokens: From all tokens with at least $20M USD trading
volume in the last month, which ones most resemble tokens that have decreased their
monthly trading volume by 50% in the last month?
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Appendix D – Knowledge Sphere
Class: API Access

This Appendix contains the specification of the “Knowledge Sphere” data structure – the
basic building block of the Endor.coin protocol – as well as the complete description of the
class that provides access to it, for implementation of future analytics engines, to be plugged
to the Endor.coin network.

Usage Explanation: The clusters object consists of 3 entities:

• Sparse matrix M , of dimensions (|searchable Objects| × | Behavioral Clusters|), repre-
senting the connectivity between Searchable Objects and Behavioral Clusters, having
Mi,j = 1 iff searchable object of index i ∈ cluster j. Searchable objects refer to to-
kens, wallet addresses, locations, phone numbers – or any other type of objects that is
included in the data, and serve as the basis of the prediction.

• Array AM mapping each Searchable Object SO to an index in the sparse matrix M .

• DataFrame DM containing miscellaneous clusters properties, as defined and calculated
by each prediction engine. Such properties can be for example the size of the cluster,
ratio of internal connectivity vs. external connectivity, the internal module used by
the prediction engine to generate this cluster, and so on.

In order to extract and build the clusters object for usage, the following files are required:

• In order to build the sparse matrix M :

n ewFormat un i f i ed b l o ck s connec t i v i t y mat I rF i l e . spmat
newFormat un i f i ed b l o ck s connec t i v i ty matJcF i l e . spmat
newFormat un i f i ed b locks connect iv i ty matMtFi l e . spmat

• In order to build the mapping array AM :

newFormat TranslationTabletmp numbers . spmathlp

• In order to build clusters properties DataFrame DM :

newFormat un i f i ed b locks b lk data1 . mat
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The above mentioned files are to be placed in a specific path, referred to by the cluster-
sExtractor class depicted below, as:

<c l u s t e r f i l e s p a t h >

Usage Example: After placing the relevant 5 clusters files in ¡cluster files path¿, clusters
can be extracted using the following code:

>>> e x t r a c t o r = c l u s t e r s E x t r a c t o r ( c l u s t e r f i l e s p a t h )
>>> pop to c lus te r s map , c l u s t e r s p r o p s , t r a n s l a t i o n p o p = e x t r a c t o r . r e t r i e v e C l u s t e r s ( )

In this example “pop to clusters map” points to the sparse matrix M . “clusters props”
points to the DataFrame DM containing the clusters properties. “translation pop” points to
the array mapping each searchable object to its index in the sparse matrix, AM .

The Clusters Extractor Class: Following is the complete description of the Knowledge Sphere
API:

import os
from cStr ingIO import Str ingIO
import s t r u c t
import t e m p f i l e
import numpy as np
import re
import s c ipy . i o as s c i o
import pandas as pd
from t e m p f i l e import NamedTemporaryFile
from sc ipy . spar s e import c s r mat r i x

c l a s s c l u s t e r s E x t r a c t o r ( ob j e c t ) :
de f i n i t ( s e l f , c l u s t e r f i l e s p a t h ) :

s e l f . path = c l u s t e r f i l e s p a t h
s e l f . mat in i t name = ’ blk data ’
s e l f . m a t f i e l d s = {

’ s rc ’ : 2 ,
’ type ’ : 1 ,
’ b lk type ’ : 1 ,
’ f i e l d ’ : 1 ,
’ f i e l d b y ’ : 1 ,
’N’ : 1 ,
’WN’ : 1 ,
’ deg ’ : 1 ,
’ thrs ’ : 2 ,
’SUB CLUSTERS FILE ’ : 1 ,
’ p e r c In t e rna l ’ : 1

}
de f get path ( s e l f ) :

r e turn s e l f . path
de f r e t r i e v e C l u s t e r s ( s e l f ) :

pop to c lu s t e r s map = s e l f . b u i l d p o p t o c l u s t e r s m a p ( )
c l u s t e r s p r o p s = s e l f . b u i l d m a t p r o p s d f ( )
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t r a n s l a t i o n p o p = s e l f . g e t t r a n s l a t i o n p o p ( )
re turn pop to c lus te r s map , c l u s t e r s p r o p s , t r a n s l a t i o n p o p

de f b u i l d p o p t o c l u s t e r s m a p ( s e l f ) :
d ims for mat = s e l f . g e t d i m e n s i o n s f o r m a t r i x ( )
i n d i c e s = s e l f . g e t i r l i s t ( )
indptr = s e l f . g e t j c l i s t ( )
pop c luster map = s e l f . b u i l d p o p c l u s t m a t r i x ( dims for mat ,

i n d i c e s , indptr )
re turn pop c luster map

de f g e t d i m e n s i o n s f o r m a t r i x ( s e l f ) :
d ims f i l e name = ” MtFile . spmat”
a l l f i l e s = s e l f . g e t f i l e s i n p a t h ( d ims f i l e name )
f u l l p a t h = a l l f i l e s [ 0 ]
a = s e l f . open ( f u l l p a t h )
f = Str ingIO ( a . read ( ) )
mat s i z e s = s t r u c t . unpack( ’<2IQ ’ , f . read ( 1 6 ) )
re turn { ’ n rows ’ : mat s i z e s [ 0 ] , ’ n co l s ’ : mat s i z e s [ 1 ] ,

’ nnz ’ : mat s i z e s [ 2 ] }

de f g e t i r l i s t ( s e l f ) :
i r f i l e n a m e = ” I r F i l e . spmat”
a l l f i l e s = s e l f . g e t f i l e s i n p a t h ( i r f i l e n a m e )

f u l l p a t h = a l l f i l e s [ 0 ]
r e m o t e f i l e = s e l f . open ( f u l l p a t h )
data = r e m o t e f i l e . read (10 ∗ 1024 ∗ 1024)
loca l t emp path = os . path . j o i n ( t e m p f i l e . mkdtemp ( ) ,

i r f i l e n a m e )
with open ( loca l temp path , ’w’ ) as f :

whi l e data != ’ ’ :
f . wr i t e ( data )
data = r e m o t e f i l e . read (10 ∗ 1024 ∗ 1024)

i r = np . f r o m f i l e ( loca l temp path , dtype=np . in t32 )
os . un l ink ( loca l t emp path )
re turn i r

de f g e t j c l i s t ( s e l f ) :
j c f i l e n a m e = ” J c F i l e . spmat”

a l l f i l e s = s e l f . g e t f i l e s i n p a t h ( j c f i l e n a m e )

f u l l p a t h = a l l f i l e s [ 0 ]
data = s e l f . open ( f u l l p a t h )
l oca l t emp path = os . path . j o i n ( t e m p f i l e . mkdtemp ( ) , j c f i l e n a m e )
with open ( loca l temp path , ’w’ ) as f :

f . wr i t e ( data . read ( ) )
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j c = np . f r o m f i l e ( loca l temp path , dtype=np . in t64 )
os . un l ink ( loca l t emp path )
re turn j c

de f b u i l d p o p c l u s t m a t r i x ( s e l f , mat dims , i n d i c e s , indptr ) :

nrows = mat dims [ ’ n rows ’ ]
n co l s = mat dims [ ’ n co l s ’ ]
nnz = mat dims [ ’ nnz ’ ]

data = np . ones ( nnz )
t ry :

mat = cs r mat r i x ( ( data , i n d i c e s , indptr ) ,
shape=(nco l s , nrows ) )

except Exception as e :
msg = ”””Couldn ’ t bu i ld populat ion to
c l u s t e r match due to : %s , abort ing .””” % s t r ( e )

r a i s e ValueError (msg)
re turn mat

de f b u i l d m a t p r o p s d f ( s e l f ) :
mat names l i s t = s e l f . g e t m a t f i l e s n a m e s ( )

i f l en ( mat names l i s t ) > 1 :
prop names = ’ temp ’
m a t f i l e s = [ s c i o . loadmat ( Str ingIO ( s e l f . open ( mat name ) . read ( ) ) )

f o r mat name in mat names l i s t ]
p rops d f = s e l f . b u i l d m u l t i p l e c l u s t e r s p r o p s ( m a t f i l e s , prop names )

e l s e :
prop names = ’ blk data ’
m a t f i l e = s c i o . loadmat ( Str ingIO ( s e l f . open ( mat names l i s t [ 0 ] ) . read ( ) ) )
p rops d f = s e l f . b u i l d s i n g l e c l u s t e r s p r o p s ( m a t f i l e , prop names )

re turn props d f

de f b u i l d m u l t i p l e c l u s t e r s p r o p s ( s e l f , m a t f i l e s , prop names ) :

a l l p r o p s d f = pd . DataFrame ( )
f o r m a t f i l e in m a t f i l e s :

d f = s e l f . b u i l d s i n g l e c l u s t e r s p r o p s ( m a t f i l e , prop names )
a l l p r o p s d f = a l l p r o p s d f . append ( df )

a l l p r o p s d f . index = range ( l en ( a l l p r o p s d f . index ) )
re turn a l l p r o p s d f

de f b u i l d s i n g l e c l u s t e r s p r o p s ( s e l f , m a t f i l e , prop names ) :
t ry :

c l u s t e r s p r o p s = m a t f i l e [ prop names ]
except Exception :

msg = ””” F i e ld %s doesn ’ t e x i s t in mat f i l e ,
but expected . Cannot cont inue ””” % prop names
r a i s e ValueError (msg)
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c l u s t e r p r o p s = {}
f o r prop , counts in s e l f . m a t f i e l d s . i t e r i t e m s ( ) :

t ry :
mat values = c l u s t e r s p r o p s [ prop ] [ 0 ] [ 0 ]

except ( KeyError , IndexError ) :
ValueError (””” F i e ld %s doesn ’ t e x i s t in mat f i l e ,
p l e a s e remove i t from c o n f i g f i l e . ””” % prop )
break

i f counts == 1 :
c l u s t e r p r o p s [ prop ] = mat values . f l a t t e n ( )

e l s e :
f o r i in np . arange ( counts ) :

c l u s t e r p r o p s [ prop + ’ ’ + s t r ( i ) ] = mat values [ : , i ]
c l u s t e r p r o p d f = pd . DataFrame ( c l u s t e r p r o p s )
# no in spec t i on PyUnresolvedReferences
c l u s t e r p r o p d f . index . names = [ ’ c l u s t e r ’ ]
wn s i z e s = c l u s t e r p r o p d f [ ’WN’ ] . astype ( f l o a t )
n s i z e s = c l u s t e r p r o p d f [ ’N ’ ] . astype ( f l o a t )
c l u s t e r p r o p d f [ ’ W prcntg ’ ] = wn s i z e s / n s i z e s
de l m a t f i l e
r e turn c l u s t e r p r o p d f

de f g e t t r a n s l a t i o n p o p ( s e l f ) :
spmat help name = ” . spmathlp”
a l l f i l e s = s e l f . g e t f i l e s i n p a t h ( spmat help name )

f u l l p a t h = a l l f i l e s [ 0 ]

f spmath lp data = s e l f . open ( f u l l p a t h ) . read ( )
l oca l t emp path = os . path . j o i n ( t e m p f i l e . mkdtemp ( ) , spmat help name )
with open ( loca l temp path , ’w’ ) as f :

f . wr i t e ( f spmath lp data )
with open ( loca l temp path , ’ rb ’ ) as f spmathlp :

num = s t r u c t . unpack( ’<Q’ , f spmathlp . read ( 8 ) )
# no in spec t i on PyTypeChecker
i d s = np . f r o m f i l e ( f spmathlp , dtype=np . double )

i f num [ 0 ] != l en ( i d s ) :
msg = ””” t r a n s l a t i n g i d s went wrong . Found %d ids ,
where expected %d ids , abor t ing ””” % ( l en ( i d s ) , num [ 0 ] )
s e l f . l o g g e r . e r r o r (msg)
r a i s e ValueError (msg)

os . un l ink ( loca l t emp path )

re turn i d s

de f g e t f i l e s i n p a t h ( s e l f , name ) :
a l l f i l e s i n d i r = l i s t ( s e l f . l i s t d i r ( ) )
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r e l e v a n t f i l e s = [ f i l e n a m e f o r f i l e n a m e in
a l l f i l e s i n d i r i f name in f i l e n a m e ]

re turn r e l e v a n t f i l e s

de f open ( s e l f , path ) :
r e a l p a t h = os . path . expanduser ( path )
i f not os . path . i s f i l e ( r e a l p a t h ) :

r a i s e LookupError ( ’”{}” does not ex i s t ’ . format ( r e a l p a t h ) )

re turn open ( rea l path , ’ rb ’ )

de f g e t m a t f i l e s n a m e s ( s e l f ) :
mat names l i s t = s e l f . g e t f i l e s i n p a t h ( s e l f . mat in i t name )
mat names l i s t . s o r t ( key=lambda x : i n t ( re . s earch ( r ’\d+ ’ , x ) . group ( ) ) )
re turn mat names l i s t

de f l i s t d i r ( s e l f ) :
r e turn [ os . path . j o i n ( s e l f . path , f ) f o r f in

os . l i s t d i r ( os . path . expanduser ( s e l f . path ) ) ]
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