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On a daily basis, how do you Forecast? Decide? Boost performance?
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* Whowill buy X next month

* Whoislikely to buya product
launched aweskago

* Whowill comvert to prermium

* Whowillbecomea big spender

* Which X customerswill buy Y
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* Whowill respond to promotion X
* Which campaignsto maintain

* Which customers will buy online
* Whowill use ourmobileapp

+ Whowill ingeaseactivityabove SX *
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* Which cookies | Ds will convert

* Whowill respond to ionX
* Whowill becomefi buyer
* Whowillincreaseactivity

Which inactive custormers become
activegiven promotion X

+ Which storeswill reach SX sales

of productY

* Which storeswill underperform
* Which producdts will experience

>20%increase next month

5%

* Early Waming System
* Where we wil get defection
* Where we will get tailwind for

product X



COMMON USE CASES

*  Propensityto buy

* Crosssell
* Upsell
l * FutureBigspenders
. *  Newproducts- earlyadopters

* Qut of all active customers in the past 3 months, who is likely tobuy 352553 in the coming 30 days?

* Qut of all customers who bought product 219 in the past 30 days, whois likely to buy product 890 in the coming 90 days?
* Qut of active customers of product 32236 in the past 3 months, whois likely to upgrade to premiumin the next 7 days?

= Qut of allactive customers inthe past 6 months, who is likely tobuy a new product thatwe launched 3 weeks ago?

* Outof all new customers in the last 30 days, who will purchase in aggregate more than $10K in the first 3 months?

ENDOR

COMMON USE CASES

* Better segmentation
‘ . *  Promotions efficiency
m '. = Stickinessacross channels
=\ * Customer’sloyalty

* Qut of customers spending in the top 10% for the last 6 months, who will reduce spend by at least 20% in 2 months?

* Out of customers spending in the bottom 20% for the last 6 months, who will increase activity by at least 30% in 3 months?

* Qut of all customers, who will purchase product 6347, given a cogp%n of 20% discount next week?

* Qut of all customers, who will purchase product 6347, if we will sendthema text message next week?

* Qut of all customers who bought through the website in the last 90 days, who is likely to use the mobile app in the next month?
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COMMON USE CASES

= Efficientusersacquisition (retargeting)
= Firsttimebuyer

* Repeating buyers

= Increased activity

+ Qut of allwebsite visitors (cookies), who is likely to become a customer; if retargeted via Google next week

* Out of all website visitors (cookies), who will purchase in aggregate of more than $10K in the first 3 months?

* Qut of all customers which were not active inthe past 6 months, who will become a FTB inthe upcoming month?

+ Qut of all customers who placed their first grocery order inthe last 7 days, who will place 2 new orders within 60 days?

ENDOR

MANY OTHER..

L/
n * Which services will experience >20% increase next month
@ * Whichservices are likely to experience >50% decrease in the next 3 months
* Which stores will reach =50% sales of category X inthe next 3 months

oZe?
'.“ * Who will contact the call center / technical support for X tomormow

* Who will make transactions in branch X tomorrow

ﬁx * Where we will get defection from brand X next month (headwind)

- Wher9Je will get tailwind forbrand Y

THERE 1S NO "PRE DEFINED MENU~”
ANY BUSINESS USER ASKS WHATEVER NEEDED TO GROW THE BUSINESS

ENDCR




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 RF'P (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.

e 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?

e 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?

e 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:

e Sparse matrix M, of dimensions (|searchable Objects| x | Behavioral Clusters|), repre-
senting the connectivity between Searchable Objects and Behavioral Clusters, having
M; ; = 1 iff searchable object of index 7 € 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.

e Array A, mapping each Searchable Object SO to an index in the sparse matrix M.

e DataFrame D), 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:

e In order to build the sparse matrix M:

newFormat_unified _blocks_connectivity _matlrFile.spmat
newFormat_unified _blocks_connectivity _matJcFile.spmat
newFormat_unified_blocks_connectivity_matMtFile.spmat

e In order to build the mapping array Aj;:

newFormat_TranslationTabletmp_numbers.spmathlp

e In order to build clusters properties DataFrame D;:

newFormat_unified_blocks_blk_datal .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:

<cluster_files_path >

Usage Example: After placing the relevant 5 clusters files in jcluster_files_path;, clusters
can be extracted using the following code:

>>> extractor clustersExtractor(cluster_files_path)
>>> pop-to_clusters_.map, clusters_props, translation_pop = extractor.retrieveClusters ()

In this example “pop_to_clusters_map” points to the sparse matrix M. “clusters_props”
points to the DataFrame D), containing the clusters properties. “translation_pop” points to
the array mapping each searchable object to its index in the sparse matrix, A,,.

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

import os

from c¢StringlO import StringlO

import struct

import tempfile

import numpy as np

import re

import scipy.io as scio

import pandas as pd

from tempfile import NamedTemporaryFile
from scipy.sparse import csr_matrix

class clustersExtractor (object):
def __init__(self, cluster_files_path):
self.__path = cluster_files_path

self.__mat_init_name = ’blk_data’
self. __mat_fields = {

‘sre ' 2,

“type’: 1,

"blk_type ’: 1,

"field 7: 1,

"fieldby ': 1,

'N’: 1,

"WN: 1,

"deg 7 1,

"thrs 7: 2,

"SUB_CLUSTERS FILE’: 1,

"percInternal ’: 1

def get_path(self):
return self.__path

def retrieveClusters(self):
pop-to_clusters_map = self.__build_pop_to_clusters_map ()
clusters_props = self.__build_mat_props_df()
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translation_pop = self.__get_translation_pop ()
return pop_to_clusters_map , clusters_props, translation_pop

def __build_pop_to_clusters_map (self):
dims_for_mat = self.__get_dimensions_for_matrix ()
indices = self.__get_ir_list ()
indptr = self.__get_jc_list ()
pop-cluster_map = self.__build_pop-clust_matrix (dims_for_mat ,
indices , indptr)
return pop_cluster_map

def __get_dimensions_for_matrix(self):
dims_file_name = ” MtFile.spmat”
all_files = self.__get_files_in_path (dims_file_name)
full_path = all_files [0]
a = self.__open(full_path)
f = StringIO(a.read())
mat_sizes = struct.unpack(’<2IQ’, f.read(16))
return {’n_rows’: mat_sizes[0], ’'n_cols’: mat_sizes[1],

) b

nnz’: mat_sizes[2]}

def __get_ir_list (self):
ir_file_name = ”IrFile.spmat”
all_files = self.__get_files_in_path (ir_file_name)

full_path = all_files [0]

remote_file = self.__open(full_path)

data = remote_file.read (10 % 1024 % 1024)

local_temp_path = os.path.join(tempfile.mkdtemp(),
ir_file_name)

'w’) as f:

with open(local_temp_path ,
while data != ’’:
f.write(data)

data = remote_file.read (10 * 1024 x 1024)

ir = np. fromfile (local_temp_path , dtype=np.int32)
os.unlink (local _temp_path)
return ir

def __get_jc_list(self):
je_file_.name = 7 JcFile.spmat”

all_files = self.__get_files_in_path (jc_-file_name)

full_path = all_files [0]
data = self.__open(full_path)
local_temp_path = os.path.join (tempfile.mkdtemp(), jc_file_name)
with open(local_temp_path, ’w’) as f:
f.write(data.read())
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def

def

def

def

jc = np.fromfile (local_-temp_path, dtype=np.int64)
os.unlink (local_temp_path)
return jc

__build_pop_clust_matrix (self , mat_dims, indices, indptr):
nrows = mat_dims|[’n_rows ’]
ncols = mat_dims|[’n_cols 7]
nnz = mat_dims [ nnz’|
data = np.ones(nnz)
try:
mat = csr_matrix ((data, indices, indptr),
shape=(ncols, nrows))
except Exception as e:
msg = 7”7 Couldn’t build population to
cluster match due to: %s, aborting.””” % str(e)
raise ValueError (msg)
return mat
__build _mat_props_df(self):

mat_names_list = self.__get_mat_files_.names ()

if len(mat_-names_list) > 1:
prop_names = ’temp_’
mat_files = [scio.loadmat (StringlO (self.__open (mat_name).read()))
for mat_-name in mat_names_list |

props_df = self.__build_-multiple_clusters_props(mat_files, prop_-names)
else:

prop_names = ’blk_data’

mat_file = scio.loadmat (StringlO (self.__open(mat_names_list [0]).read()))

props_df = self.__build_single_clusters_props(mat_file, prop_names)

return props._df
__build_multiple_clusters_props(self , mat_files , prop_names):

all_props_df = pd.DataFrame /()

for mat_file in mat_files:
df = self.__build_single_clusters_props(mat_file, prop_-names)
all_props_df = all_props_df.append(df)

all_props_df.index = range(len(all_props_df.index))

return all_props_df

_-build_single_clusters_props(self, mat_file, prop_names):
try:

clusters_props = mat_file [prop_names|
except Exception:

msg = """ Field %s doesn’t exist in mat file ,

but expected. Cannot continue””” % prop_names

raise ValueError (msg)
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cluster_props = {}

for prop, counts in self.__mat_fields.iteritems ():

try:
mat_values = clusters_props[prop][0][0]

except (KeyError, IndexError):
ValueError (””” Field %s doesn’t exist in mat file ,
please remove it from config file.””” % prop)
break

if counts = 1:
cluster_props[prop] = mat_values. flatten ()

else:
for i in np.arange(counts):

cluster_props|[prop + '-7 + str(i)] = mat_values[:, i]

cluster_prop_df = pd.DataFrame(cluster_props)

# noinspection PyUnresolvedReferences
cluster_prop.-df.index.names = [’cluster ’]
wn_sizes = cluster_prop_-df[’WN’]. astype(float)
n_sizes = cluster_prop_df[’N’]. astype(float)
cluster_prop_df [’ W_prentg’] = wn_sizes / n_sizes
del mat_file

return cluster_prop_df

def __get_translation_pop(self):
spmat_help_name = ”.spmathlp”
all_files = self.__get_files_in_path (spmat_help_name)

full_path = all_files [0]

f_spmathlp_data = self.__open(full_path).read()
local_temp_path = os.path.join(tempfile.mkdtemp(), spmat_help_name)
with open(local_temp_path, ’w’) as f:
f.write(f_spmathlp_data)
with open(local_temp_path, ’rb’) as f_spmathlp:
num = struct.unpack(’<Q’, f_spmathlp.read(8))
# mnoinspection PyTypeChecker
ids = np. fromfile (f_spmathlp , dtype=np.double)

if num[0] != len(ids):
msg = """ translating ids went wrong. Found %d ids,
where expected %d ids, aborting””” % (len(ids), num[0])
self.__logger.error (msg)

raise ValueError (msg)
os.unlink (local_temp_path)
return ids

def __get_files_in_path (self, name):
all_files_in_dir = list(self.__list_dir())
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def

def

def

relevant_files = [file_name for file.name in
all_files_in_dir if name in file_name]

return relevant_files

__open(self , path):
real_path = os.path.expanduser (path)
if not os.path.isfile(real_path):
raise LookupError(’7{}” does not exist ’.format(real_path))

return open(real_path, ’'rb’)

__get_mat_files_.names (self):

mat_names_list = self.__get_files_in_path (self.__mat_init_name)
mat_names_list.sort (key=lambda x: int(re.search(r’\d+’, x).group()))
return mat_names_list

__list_dir (self):

return [os.path.join(self.__path, f) for f in
os.listdir (os.path.expanduser(self.__path))]
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