https://developers.google.com/custom-search/ (mata 3Bepaenns 01.05.2020).

JOJATOK A

[Tpuknaay BMiCTy BUKOPUCTOBYBAaHMX HaOOPIB TaHUX
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artist,song,link, text
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hBBA,Ahe's My Kind O0f Girl,/a/abba/ahes+my+kind+of+girl_20598417.html,"Look at her face, it's a wonderful face

And it means something special to me
Look at the way that she smiles when she sees me
How lucky can one fellow he?

She's just my kind of girl, she makes me feel fine

Who could ever believe that she could be mine?

She's just my kind of girl, without her I'm blue

And if she ever leaves me what could I do, what could I do?

And when we go for a walk in the park

And she holds me and squeezes my hand
We'll go on walking for hours and talking
About all the things that we plan

She's just my kind of girl, she makes me feel fine

Who could ever believe that she could be mine?

She's just my kind of girl, without her I'm blue

And if she ever leaves me what could I do, what could I do?

ABBA, "Andante, Andante",/a/abba/andante+andante_20802708.html,"Take it easy with me, please

Touch me gently like a summer evening hreeze
Take your time, make it slow

Andante, Andante

Just let the feeling grow

Make your fingers soft and light

Let your body be the velvet of the night
Touch my soul, you know how

Andante, Andante

Pucynoxk A.1 - [Ipuknan BMicTa Habopy HaHUX «Songs»
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Pucynok A.2 - Ilpuknan ocHOBHOTO BMicTa Habopy AaHux «Frienship»
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node_1id label
male_noah
male_liam
male_william
male_benjamin
male_jacob
male_elijah
male_ethan
female_emma
female_olivia
female_ava
female_isahella
female_sophia

LY I = I s N S

e
N e @

female_mia
female_amelia

=
(%3]

Pucynox A.3 - [Ipukinaj noBijnkoBoi Tabnuil Habopy nanux «Friendship»

10

100
102
103
104
105
106
107
108
109
11

110
111
112
113
116

2 &2 @ @ @ o o 6o @ 6 @ e @ @ @ @ @

Pucynox A.4 - [Ipukian ocHOBHOTO BMicTa HaOopy gaHux «Enrony
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hode_id address

0] phillip.allen@enron.com

1 tim.bhelden@enron.com

2 john.lavorato@denron.com

3 leah.arsdall@enron.com

4 randall.gay@enron.com

o) greg.piperfdenron.com

[:] david.l.johnsonf@enron.com
7 Jjohn.shaferf@enron.com

8 joyce.telxelrafdenron.com
9 mark.scott@enron.com

18 david.delaineyfdenron.com
11 paula.harris@enron.com

12 tim.heizenrader@enron.com
13 pallen@enron.com

14 jeffrey.hodge@enron.com

Pucynok A.5 - IIpunan qoBiakoBoi Tadnuii Habopy nanux «Enrony

PI/ICYHKI/I ACMOHCTPYIOTh 3allMCH, IO 3HAXOAATHCSA B BHUKOPUCTAHUX Y

IMITalITHOMY MOJIEITIOBaHH1 METO/11B PaH)KyBaHHS HaOOpPIB JIaHUX.
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JTOJATOK B

JIicTUHT MPOTPaMHOTO KOy MPAKTHYHUX peaji3alliil METOIIB paHKyBaHHs
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df = pd.read_csv('songdata.csv')
data = df["text"][:100]
stopWords = stopwords.words('english')
cv=CountVectorizer(stop_words = stopWords)
from time import time
start_time = time()
word_count_vector=cv.fit_transform(data)
print(word_count_vector.shape)
print(cv.transform(data))
tfidf_transformer=TfidfTransformer(smooth_idf=True,use_idf=True)
tfidf_transformer.fit(word_count_vector)
df_idf = pd.DataFrame(tfidf_transformer.idf_, index=cv.get_feature_names(),columns=["idf_weights"])
print(df_idf.sort_values(by=['idf_weights']))
count_vector=cv.transform(data)
print(count_vector)
tf_idf_vector=tfidf_transformer.transform(count_vector)
print(tf_idf_vector)
feature_names = cv.get_feature_names()
first_document_vector=tf_idf_vector[0]
df = pd.DataFrame(first_document_vector.T.todense(), index=feature_names, columns=["tfidf"])
print(df.sort_values(by=["tfidf"],ascending=False))
query = ["every dream is like"]
print(query)
query_vec = cv.transform(query).toarray()
print(query_vec)
results = cosine_similarity(tf_idf_vector,query_vec).reshape((-1,))
spr_run_time = time() - start_time
brint("Results")
dl = pd.read_csv('songdata.csv')
for i in results.argsort()[-1@:][::-1]:

print(dl.iloc[i,0], "--", dl.iloc[i,1])
print("Running time: {:.4f} seconds".format(spr_run_time))

Pucynox b.1 - TIporpamunii koJ1 peasnizaiiii TEKCTOBOTO paH)XyBaHHS HAOOPy

JaHUX «Songs»

class SparsePageRank:
def load_graph_dataset(self, data_home, is_undirected=False):

edge_path = "{}/edges.tsv".format(data_home)
edges = np.loadtxt(edge_path, dtype=int)
n = int(np.amax(edges)) + 1
rows = edges[:, 0]
cols = edges[:, 1]
weights = edges[:, 2]
self.A = esr_matrix((weights, (rows, cols)), shape=(n, n))

if is_undirected == True:
self.A = self.A + self.A.T

self.n = self.A.shape[0] #

self.m = self.A.nnz # number of edges

er of nodes

Pucynok b.2 - BmicT @ynkuii load graph_dataset() peanizauii merona

PageRank niis nepetrBopeHHst Ha0Opy AaHUX HA MOCUJIAIBHUNA rpad
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class SparsePageRank(SparsePageRank):
def normalize(self):

d = self.A.sum(axis=1) # since A is csr_matrix, the result of sum() is not a normal vector

d = np.asarray(d).flatten() # to make it v

d = np.maximum(d, np.ones(self.n))
invd = 1.0 / d
invD = spdiags(invd, @, self.n, self.n)

self.nA = invD.dot(self.A)
self.nAT = self.nA.T

= self.out_degrees = d

Pucynok b.3 - Bmict ¢ynkuii normalize() peamizanii meroga Pagerank

JUIS HOpMaUTi3allii MaTpHIll IHIUACHTHOCTI Tpada

class SparsePageRank(SparsePageRank):
def iterate_PageRank(self, b=0.15, epsilon=1le-9, maxIters=100, handles_deadend=True):
q = np.ones(self.n) / self.n
old_p = q
residuals = []

for t in range(maxIters):
if handles_deadend:
p=(1-b) % (self.nAT.dot(old_p))
S = np.sum(p)
p=p+(1-5)xgq
else:
P

(1 - b) * (self.nAT.dot(old_p)) + (b * q)

residual = np.linalg.norm(p - old_p, 1)
residuals.append(residual)
old_p = p

if residual < epsilon:
break

return p, residuals

Pucynok b.4 - Bmict ¢ynkmii iterate_PageRank() peamnizanii merona PageRank

JUIsl 0OYMCIICHHSI TOKA3HUKIB aBTOPUTETHOCTI

class SparsePageRank(SparsePageRank):
def rank_nodes(self, ranking_scores, topk=-1):|
sorted_nodes = np.flipud(np.argsort(ranking_scores)) # args
sorted_scores = ranking_scores[sorted_nodes] # sort the ranking sc
ranks = range(l, self.n + 1) # @~n-1

result_labels = self.node_labels.iloc[sorted_nodes][0:topk]
result_labels.insert(®, "rank", ranks[0:topk])
result_labels["score"] = sorted_scores[D:topk]
result_labels.reset_index(drop=True, inplace=True)

return result_labels

Pucynok Bb.5 - Bmict ¢ynkmii rank_nodes() peamizamii metona PageRank

JUTsl COPTYBaHHS BEpIIMH rpada
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data_home = './data/enron’
spr = SparsePageRank()
spr.load_graph_dataset(data_home, is_undirected=False)
spr.load_node_labels(data_home)
spr.normalize()
from time import time
start_time = time()
p, p_residuals = spr.iterate_PageRank(b=0.15, epsilon=1e-9, maxIters=100, handles_deadend=True)
plot_residuals(p_residuals, 'Change of PageRank Residuals from PageRank')
spr_run_time = time() - start_time
print("\nEnron dataset")
print("Running time: {:.4f} seconds".format(spr_run_time))
p_exact = dpr.compute_exact_PageRank(b=0.15)
p_iter, _ = dpr.iterate_PageRank(b=0.15, epsilon=1e-9, maxIters=100)
error = np.linalg.norm(p_exact - p_iter, 1)
print("Error between exact and iterative PageRank scores: {:e}".format(error))#print("Adjacency matrix of Enron:")
print(spr.nA)
row_sums = np.asarray(spr.nA.sum(axis=1)).flatten()
print("sum of each row in the row-normalized matrix of Enron")
for (i, degree, row_sum) in zip(range(spr.n), spr.out_degrees, row_sums):
print("node: {:2d}, out-degree: {:2d}, row_sum: {:.2f}".format(i, int(degree), row_sum))
num_deadends = np.count_nonzero(spr.out_degrees == True)
print("The number n of nodes matrix of Enron: {}".format(spr.n))
print("The number m of edges matrix of Enron: {}".format(spr.m))
print("The number of deadend nodes matrix of Enron: {}".format(num_deadends))
print("The sum of the PageRank score vector for Enron: {:.2f}".format(np.sum(p)))
print("PageRank score for Enron")
for (i, score) in zip(range(spr.n), p):
print("node: {:2d}, PageRank score: {:.4f}".format(i, score))
print("Top-18 rankings based on the authority score vector:")
print(spr.rank_nodes(p, topk=10))

Pucynox b.6 - IIporpamuuii koj peanizaiii merona PageRank 3 Bukopucranusam

Habopy nanux «Enrony

import networkx as nx

import matplotlib.pyplot as plt

print("Networkx - 10 elements")
G=nx.fast_gnp_random_graph(15,0.5,directed=True)
print("Graph: number of nodes = {:2d}, number of edges - {:2d}".format(G.number_of_nodes(), G.number_of_edges()))
print("Nodes")

print(G.nodes)

print("Out edges™)

print(G.out_edges)

print("Edges")

print(G.edges)

nx.draw(G,with_labels=True)

import operator

from time import time

start_time = time()

pr=nx.pagerank(G,alpha=0.85, )

spr_run_time = time() - start_time
rank_vector=np.array([[*pr.values()]])

print("PageRank score")

print(pr)

print("Rank vector")

print(rank_vector)

print("Sorted rank vector")

print(sorted(pr.items(), key=operator.itemgetter(1), reverse=True))
best_node=np.argmax(rank_vector)

print("The most popular website is {}".format(best_node))
print("Running time: {:.4f} seconds".format(spr_run_time))
plt.show()

Pucynok Bb.7 - IIporpamunii koz peanizanii metoga PageRank, 3

BUKOpHcTaHHsAM 0i0mioTexn NetworkX
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class SparseHITS:
def load_graph_dataset(self, data_home, is_undirected=False):
edge_path = "{}/edges.tsv".format(data_home)
edges = np.loadtxt(edye_path, dtype=int)
n = int(np.amax(edges[:, 0:2])) + ﬂ
rows = edges[:, 0]
cols = edges[:, 1]
weights = edges[:, 2]
self.A = csr_matrix((weights, (rows, cols)), shape=(n, n), dtype=float)
if is_undirected == True:
self.A = self.A + self.A.T
self.AT = self.A.T
self.n = self.A.shape[0]
self.m = self.A.nnz # number

Pucynox b.8 - Bmict ¢ynkii load graph dataset() peanizarii merona HITS

JUTS IEPETBOPEHHS HA0OPY JTaHUX Ha MOCHUJIAIbHUM Tpad

class SparseHITS(SparseHITS):
def iterate_HITS(self, epsilon=le-9, maxIters=100):
old_h = np.ones(self.n) / self.n
old_a = np.ones(self.n) / self.n
h_residuals = []
a_residuals = []
for t in range(maxIters):

h = self.A.dot(old_a)

a = self.AT.dot(h)

h = h / np.linalg.norm(Ch, 2)
a =a / np.linalg.norm(a, 2)

h_residual = np.linalg.norm(h - old_h, 1)

a_residual = np.linalg.norm(a - old_a, 1)

h_residuals.append(h_residual)

a_residuals.append(a_residual)

old_h = h

old_a = a

if h_residual < epsilon and a_residual < epsilon:
break

return h, a, h_residuals, a_residuals

Pucynok B.9 - Bmict ¢ynkmii iterate_ HITS() peanizanii meromga HITS

JUIs1 OOYMCIICHHS TIOKa3HUKIB aBTOPUTETHOCTI Ta MOCEPETHUIIBKOT OIIIHKH
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class SparseHITS(SparseHITS):
def rank_nodes(self, ranking_scores, topk=-1):
sorted_nodes = np.flipud(np.argsort(ranking_scores)) # argsort in the descending order
sorted_scores = ranking_scores[sorted_nodes] # sort the ranking scores
ranks = range(1l, self.n+1) # @~n-1

result_labels = self.node_labels.iloc[sorted_nodes][0:topk]
result_labels.insert(®, "rank", ranks[0:topk])
result_labels["score"] = sorted_scores[0:topk]
result_labels.reset_index(drop = True, inplace = True)
return result_labels

Pucynox b.10 - Bmict dynkiii rank_nodes() peamnizartii meromga HITS

JUIsl COPTYBaHHS BEPIIMH rpada

from time import time
data_home = './data/enron'
hits = SparseHITS()
start_time = time()
hits.load_graph_dataset(data_home, is_undirected=False)
hits.load_node_labels(data_home)
h, a, h_residvals, a_residuals = hits.iterate_HITS(epsilon=1e-9, maxIters=100)
hits_run_time = time() - start_time
h, a, h_residuvals, a_residuals = hits.iterate_HITS(epsilon=1e-9, maxIters=160)
plot_residuals(h_residuals, 'Change of Hub Residuals from HITS')
plot_residuals(a_residuals, 'Change of Authority Residuals from HITS')
print("The number n of nodes matrix of Enron: {}".format(hits.n))
print("The number m of edges matrix of Enron: {}".format(hits.m)ﬂ
print("Hub and Auth score for Enron")
for (i, h, a) in zip(range(hits.n), h, a):

print("node: {:2d}, Hub: {:.4f}, Avth: {:.4f}".format(i, h, a))
print("Running time: {:.4f} seconds".format(hits_run_time))
print("Top-10 rankings based on the hub score vector:")
print(hits.rank_nodes(h, topk=10))
print("Top-10 rankings based on the authority score vector:")
print(hits.rank_nodes(a, topk=10))

Pucynox b.11 - [Iporpamuuii kox peanizamii metona HITS 3 Bukopucranusam

Habopy naHux «Enrony



print("Graph: number of nodes

print("Nodes")
print(6.nodes)
print("0ut edges")
print(G.out_edges)
print("Edges")
print(6.edges)

import operator

from time import time
start_time = time()

= {:2d}, number of edges - {:2d}".format(G.number_of_nodes(), G.number_of_edges()))

hubs, authorities =nx.hits(G, normalized=True)
spr_run_time = time() - start_time

rank_vector_hub=np.array([[*hubs.values()]])
rank_vector_auth=np.array([[#auvthorities.values()]])

print("Hub score")
print(hubs)
print("Authorities score")
print(avthorities)
print("Hub vector")
print(rank_vector_hub)
print("Authorities vector")
print(rank_vector_auth)
print("Sorted hub vector")

print(sorted(hubs.items(), key=operator.itemgetter(l), reverse=True))

print("Sorted authorities vector")

print(sorted(avthorities.items(), key=operator.itemgetter(l), reverse=True))
best_node_hub=np.argmax(rank_vector_huh)
best_node_auth=np.argmax(rank_vector_auth)

print("The most popular website by hub is {}".format(best_node_hub))
print("The most popular website by auths is {}".format(best_node_auth))
print("Running time: {:.4f} seconds".format(spr_run_time))

plt.show()
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Pucynok b.12 - [Iporpamuuii kon peanizaiii meroga HITS, 3 Bukopuctanasm

610morexn NetworkX

class Links

1

Pucynox b.13 - Kimac myist ciicka moBTOpHUX pe3yIbTaTiB peaizaiii

public Result Item { get; set; }

public int Counter { get; set; }

riOpUIHOTO METOly paH>KyBaHHS



110

public static IList<Result» (string query)

{

CseResource.listRequest listRequest = Serwvice.Cse.list{query);
listRequest.Cx = cx;

Search search = listRequest.Execute();
return search.Items;

Pucynox b.14 - Bmict ¢ynkuii Search() peanizarii riopuiHOro MeToay
pamKyBaHHS I O€3MMOCePETHBOI BIAMPABKY 3aMUATY JI0 MOITYKOBOI CUCTEMH, a

TaKOX OTPUMAaHHS Pe3yibTaTiB MOUIYKY

private static void SearchQuery(string query)

{
while (query == "")
{
Console.ReadLine();
}

const string apiKey = "AIzaSyDK_rWlN2SotcRupBZBFE6@145E7Phbxlifa™;
const string searchEngineld = "@85356874189675249183:zry0allpnmy”;
var customSearchService = new CustomsearchService(new eClientService.Initializer { ApiKey = apiKey });
var listRequest = customSearchService.Cse.List(query);
listRequest.Cx = searchEngineld;
IList<Result> paging = new List<Result>();
var count = @;
while (paging != null && count [= 2)
i
Consele.WriteLine($"Cropinka {count}”);
listRequest.Start = count * 18 + 1;
paging = listRequest.Execute().Items;
if (paging != null)
foreach (var item in paging)
1

var listItem = results.FirstOrDefault(x => x.Item.Link == item.Link);
if (listItem != null)

{

listItem.Counter += 1;

results.Insert( @, new Links() { Item = item, Counter = @ });
Console.WriteLine(item.Title + Environment.NewLine + item.Link +

Environment.NewlLine + Environment.NewlLine);

}

count++;

i

Conscle.Writeline("Bukonano.");

Pucynok b.15 - Bmict pynkii SearchQuery() peanizaiiii riOpuIHOr0 METOTY
paHKyBaHHS I IPUAHATTS 3alUTY, HOTO BIAIIPABKHA, 0OPOOKH OTPUMAHHUX

CTOPIHOK Ta CIIUCKY MOBTOPHUX PE3YJIbTATIB
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static void Main(string[] bl
{
Console.QutputEncoding = Encoding.UTF8;
results.Insert( @, new Links { Item = new Result { Link = "" }, Counter = @ });
string xl1
while (true)
1

Console.InputEncoding = Encoding.UTF8;
x1 = ReadLineUTF();

SearchQuery(x1);
var ordered = results.OrderByDescending(x => x.Counter).TolList();
Console.WriteLine("Monepeanii sanuT: " + x1 + Environment.MNewLine);

Console.WriteLine("PencsanThi pesynoTaTn™);
foreach (var result in ordered)

{

if (result.Counter != 8)

{

Console.WriteLline(result.Item.Title + Environment.NewLine + result.Item.Link +
Environment.NewLine + “[3Hadiaeno pasis : " + result.Counter + "]" + Environment.NewlLine + Environment.MewLine);

¥
1
Console.Writeline("Beeaite HoBWA 3anuT");

¥

Pucynok b.16 - Bmict dynkumiii Main() peanizarii riOpuaHOT0 METOTY
paHKyBaHHS JJIS 3aIyCKY IMPOTPaMHOTO KO/ia Ta BUBEJCHHS Pe3yJIbTaTiB Ha

eKpaH

Pucynku neMOHCTpPYIOTh BMICT (QYHKIIA, sKI OyJIud HamucaHl Ta

BUKOPHUCTaHI JUIsl NPaKTUYHOI peani3alii METO/I1B paHKyBaHHS.



112

JTOJATOK B

Pe3ynpTaTi iMiTalliitHOTO MOJICTFOBAHHSI METO/IIB PAHKYBaHHS
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TF-IDF with feature names

tfidf
little 0.589463
tiny 0.589463
house 0.475575
mouse 0.280882
ate 0.000000
away 0.000000
cat 0.000000
end 0.000000
finally 0.000000
ran 0.000000
saw 0.000000
story 0.000000

Pucynok B.1 - Bekrop ¢ nokazuukamu TF-IDF qy1s1 JokymMeHTa 3 KOHTEHTOM

«the house had a tiny little mouse»

TF_IDF scores

(0, 1960) 0.11212748841469224
(0, 1953) 0.17060970254869146
(8, 1911) 0.85783283379507727
(B, 1892) 0.09728925424100486
(B, 1889) 0.09728925424100486
(B, 1737) 0.87708108140310208
(B, 1708) 0.10621082855603481
(B, 1611) 0.130506312607491

(B, 1597) 0.89374866422189355
(B, 1578) 0.87536984002909483
(B, 1562) 0.11975538964735696
(B, 1470) 0.11975538964735696
(B, 1268) 0.11975538964735696
(B, 1224) 0.10621082855603481
(0, 1194) 0.053141509252811664
(0, 1189) 0.21242165711206962
(B, 1080) 0.11212748841469226
(B, 1060) 0.16599548252351906
(B, 1050) 0.11975538964735696

Pucynok B.2 - Yactuna TF-IDF noka3HukiB Jj1s1 HA00py JaHUX «Songs»
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TF-IDF with feature names

tfidf
could 0.476809
kind 0.323502
ever 0.295050
girl 0.267704
mine 0.212422

follows 0.000000
following 0.000000

follow 0.000000
folks 0.000000
Zoo 0.000000

Pucynoxk B.3 - Bekrop ¢ nokazaukamu TF-IDF s nepmroro nokymenra 3

Ha0Opy JTaHUX «Songs»

Def Leppard,Have You Ever Needed Someone So Bad,/d/def+leppard/have+yousever+needed+someone+so+bad_20038876.html,"Here I am, I'm in the wrong bed again
It's a game I just can't win

There you are breathin' soft on my skin, yeah

Still you won't let me in

Why save your kisses for a rainy day
Baby let the moment take your heart away

[Chorus]

Have you ever needed someone so bad, yeah
Have you ever wanted someone

You just couldn't have

Did you ever try so hard

That your world just fell apart

Have you ever needed someone so bad

And to the girl I gotta have
I gotta have you baby

There you go, midnight promises again, yeah
But they're broken by the dawn

You want to go further, faster every day, baby
But in the morning you'll be gone

And I'm alone

Why save your kisses for a rainy day
Baby let the moment take your heart away

Pucynoxk B.4 - YacTuHa TeKcTy HallpeneBaHTHILIOTO A0 3aluTy «every dream is

like» moxymeHnTa HabOpy MaHUX «SOngs»



115

Sum of each row in the row-normalized matrix of small dataset

node: @, out-degree: 14, row_sum: 1.00
node: 1, out-degree: 15, row_sum: 1.00
node: 2, out-degree: 17, row_sum: 1.00
node: 3, out-degree: 23, row_sum: 1.00
node: 4, out-degree: 27, row_sum: 1.00
node: 5, out-degree: 27, row_sum: 1.00
node: 6, out-degree: 12, row_sum: 1.00
node: 7, out-degree: 14, row_sum: 1.00
node: &8, out-degree: 16, row_sum: 1.00
node: 9, out-degree: 12, row_sum: 1.080
node: 1@, out-degree: 14, row_sum: 1.00
node: 11, out-degree: 10, row_sum: 1.00
node: 12, out-degree: 13, row_sum: 1.00
node: 13, out-degree: 8, row_sum: 1.00
node: 14, out-degree: 9, row_sum: 1.00
node: 15, out-degree: 5, row_sum: 1.00
node: 16, out-degree: 6, row_sum: 1.00
node: 17, out-degree: 1, row_sum: 1.00
node: 18, out-degree: 6, row_sum: 1.00

Pucynok B.5 - IlepeBipka HopMasizamii Marpuii 3a psjakoMm y metoni PageRank,

BUKOpPUCTOBYUHU HaO1p nanux «Friendship»

Small dataset - Hub and Auth scores

node: @, Hub: 0.1897, Auth: 0.1463
node: 1, Hub: 0.1758, Auth: 0.2055
node: 2, Hub: 0.2249, Auth: 0.1926
node: 3, Hub: 0.2934, Auth: 0.08941
node: 4, Hub: 0.3209, Auth: 0.1355
node: 5, Hub: 0.3175, Auth: 0.1873
node: 6, Hub: ©.1488, Avuth: 0.1295
node: 7, Hub: 0.2084, Auth: 0.2692
node: 8, Hub: 0.2191, Auth: 0.2625
node: 9, Hub: 0.1572, Auth: 0.1972
node: 10, Hub: 0.1994, Auth: 0.2600
node: 11, Hub: 0.1467, Auth: 0.2429
node: 12, Hub: 0.1978, Auth: 0.2335
node: 13, Hub: 0.1298, Auth: 0.2493
node: 14, Hub: 0.1334, Auth: 0.2246
node: 15, Hub: 0.08367, Auth: 0.1010
node: 16, Hub: 0.0521, Auth: 0.1104

Pucynox B.6 - UacTiHa MOKa3HUKIB aBTOPUTETHOCTI Ta TOCPETHUITLKOT OI[IHKH

KOXKHOT BEPIIIMHU y ocuiiaibHOMY Tpady Habopy nanux «Friendship»
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peneBaHTHICTb MOWYKY

CTopiHka O

PeneBaHTHiCcTb — Bikineais
https://uk.wikipedia.org/wiki/%D0%A0%D0%B 5%D0%BB%D0O%B 5%D0%B 2%D0%B 0%D0%BD¥D1%8 2%D0%¥BD%D1%96%D1%81%D1%8 2%D1%8C

Ak npauwe Mowyk Google | ANropMTMM mMowyky
https://www.google.com/int1/uk/search/howsearchworks/algorithms/

PeneBaHTHicTb: BU3Ha4YeHHA - Google Ads [loBiaka
https://support.google.com/google-ads/answer/140897h1=uk

PeneBaHTHiCTb - SEO CNOBHMK - iGroup YkpaiHa
https://igroup.com.ua/seo-articles/relevantnist/

PeneBaHTHICTb OrosnoweHHs - Google Ads [oBiaka
https://support.google.com/google-ads/answer/16597527h1=uk

CTpyHrap A. - MepTWHEHTHICTb 1 peneBaHTHiCTb iHhopMauimHUX ...
http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?I21DBN=LINK&P21DBN=UJRN&Z21ID=&S21REF=10&S21!
N=1&S21FMT=ASP_meta&C21COM=S&2_S21P03=FILA=&2_S21STR=npnbuimviv_2014_39_37

ANrOpUTMKA MOWYKY PEeNeBaHTHWX AOKYMEHTIE Y THpopMauiWHuX ...
http://www.hups.mil.gov.ua/periodic-app/article/10066

4.1. MOHATTA NpO KpuTepid BiANOBiAHOCTi. BMAW peneBaHTHOCTI.
http://www.compiko.lviv.ua/wp-content/uploads/tip/tip4.pdf

MepTUHEHTHICTb i peneBaHTHiCcTb iHPoOpmMaWiiHUX pecypcis npu
http://www.Tibrary.univ.kiev.ua/ukr/elcat/new/detail. php37doc 1d=1613068

Pucynoxk B.7 - Cniucok pe3ynbTatiB peasnizaiiii riOpuaHoro MeToaa

paHKyBaHHS MICIS BIANPABKU 3aNUTY «PeleBaHTHICTD MOIIYKY

BWKOHaHO. _ i i .
MonepeaHiW 3annT: peneBaHTHICTb THPOpPMaLLiMHOTO MOWYKY

PeneBaHTHi pesynsTaTyn

I kBapTan 2015 p. | 3anopi3bka obnacHa yHiBepcanbHa HayKoBa ...
https://zounb.zp.ua/node/3821

[3HangeHo pasis : 1]

OUiHWBAHHA ed@eKTUBHOCT1 THMOpMAaLIMAHOrO MOWYKY B CUCTEMAaX ...
https://cyberleninka.ru/article/n/otsinyuvannya-efektivnosti-informatsiynogo-poshuku-v-sistemah-
siyi

[3HanaeHo pasis : 1]

PeneBaHTHICTb MOWYKOBMX 3anWMTiB KOHTeHTY PBJ «Y¥KpaiHika HayKoBa
http://conference.nbuv.gov.ua/report/view/id/782
[3HanaeHo pazie : 1]

MepTUHEHTHICTbL 1 PeNeBaHTHICTb 1HPOPMALTMHUX pecypciB npu .
http://www.Tibrary.univ.kiev.ua/ukr/elcat/new/detail. php37doc 1d=1613068
[3HanaeHo pazie : 1]

4.1. MNOHATTA Npo KpWUTepiW BiANOBiAHOCTi. BUAW pPeneBaHTHOCTI.
http://www.compiko.lviv.ua/wp-content/uploads/tip/tip4.pdf
[3HanaeHo paszie : 1]

CTpyHrap A. - MNepTUHEHTHICTb 1 peneBaHTHiICTE iHbOpMaWilHUX . ..
http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?I21DBN=LINK&P21DBN=UJRN&Z21ID=4&S
N=1&S21FMT=ASP_meta&C21COM=5&2_S21P03=FILA=&2_S21STR=npnbuimviv_2014_39_37

[3HanaeHo paszie : 1]

Pucynox B.8 - Cniucok moBTOpHHUX pe3yJbTaTIB peatizaliii riOpuaHoro Meroaa
paHXyBaHHS TICHs BIANPABKU 3anUTy «PeneBaHTHICTh 1H(POpMaIIHHOTO

HOLIYKY»
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BUKOHaHO. ) o N
MonepeAHin 3anuT: nNiABMWEHHA peneBaHTHOCTI 1HhopMauiiHoro nowyky

PeneBaHTHi pesynbTaTu

4.1. MOHATTA NpO KpuUTepii BiANOBIAHOCTi. BWAM peneBaHTHOCTI.
http: //www.compiko.lviv.ua/wp-content/uploads/tip/tip4.pdf
[3HanaeHo pasis : 2]

PefeBaHTHICTb - SEQO CNOBHMK - iGroup YKpaiHa
https://igroup.com.ua/seo-articles/relevantnist/
[3HainaeHo pasis : 2]

PeneBaHTHICTb — Bikineain
https://uk.wikipedia.org/wiki/%D0%A0%D0%B 5%D0%BB¥%D0%B 5%D0%B 2%D0%B 0%D0%BD%D]
[3HanaeHo pasis : 2]

Mcnonb30BaHMe OHTONOrMYECKOrO ONUCAHUA MpeaMeTHoM obnacTw ...
http://dspace.nbuv.gov.ua/handle/123456789/1336
[3HainaeHo pasis : 1]

MNEPCMNEKTUBK BAOCKOHANIEHHE IH®OPMALIMHOMO MOWYKY
http://molodyvcheny.in.ua/files/journal/2017/4.4/25.pdf
[3HanaeHo pasis : 1]

I kBapTan 2015 p. | 3anopi3sbka obnacHa yHiBepcanbHa HayKoBa ...
https://zounb.zp.ua/node/3821
[3HainaeHo pasie : 1]

Pucynok B.9 - Cniricok moBTOpHHUX pe3yabTaTiB peasizalliii riOpuaHoro MeToaa
paHKyBaHHS TICHs BIANPaBKU 3anuTy «l[1iBUIIIEHHS PeIeBAaHTHOCTI

1H(OPMAIITHOTO TOLIYKY»

BMKOHAaHO. _ ) ) N
NMonepeaHii 3anuT: ePeKTMBHICTb THPOPMALiMHOrO NOWyKY

PefleBaHTH1 pe3yneTaTu

4.1. MNMOHATTA Npo KpWTepiW BiANOBIAHOCTi. BWAW peneBaHTHOCTI.
http://www.compiko.lviv.ua/wp-content/uploads/tip/tip4.pdf
[3HaiaeHo pasie : 3]

OUTHIOBAHHA e(peKTMBHOCTT iHHOPMALiMHOrO MOWYKY B CMCTEMax ...
https://cyberleninka.ru/article/n/otsinyuvannya-efektivnosti-informatsiynogo-pos
siyi

[3HaiaeHo pasiB : 2]

PeNeBaHTHICTb - SEO CNOBHUK - iGroup YKpaiHa
https://igroup.com.ua/seo-articles/relevantnist/
[3HaiaeHo pasiB : 2]

PeneBaHTHiCTb — Bikineais
https://uk.wikipedia.org/wiki/%D0%A0%DO0%B 5%D0%BB%D0%B 5%D0%B 2%D0%B 0%D0%ED%D1%8 2%D
[3HamaeHo pasie : 2]

MoKa3HUWKKW ePeKTMBHOCTI iHhopMaLiAHOro NOWyKy
http://elartu.tntu.edu.ua/handle/123456789,/11069
[3HaiaeHo pasie : 1]

MCnonb30BaHWE OHTONOMMYECKOrO OMUCAHUA NpeaMeTHol obnacTtm ...
http://dspace.nbuv.gov.ua/handle/123456789/1336
[3HaiaeHo pasiB : 1

Pucynox B.10 - Circok moBTOpHUX pe3yibTaTiB peaizaliiii riopuIHoro MeTona
paHKyBaHHS TICIs BiANPaBKH 3anuTy « EdeKTUBHICTB 1HPOpMaIiiHOTO

MOIIYKY»
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BUKOHaHO. ] ] ]
NonepeaHin 3anWT: AKicTb iHPOPMALiMHOMO NOWYKY

PenesaHTH1 pe3ynbTaTn

4.1. MOHATTSA NPO KpWTepiWd BiANOBiAHOCTi. BWAM peneBaHTHOCTI.
http://www.compiko.lviv.ua/wp-content/uploads/tip/tip4.pdf
[3HanpeHo pasis : 4]

OUTHIBAHHA eQeKTUBHOCTT THPOPMALiMHOro MOWYKY B cMCTEMax ... . i
https://cyberleninka.ru/article/n/otsinyuvannya-efektivnosti-informatsiynogo-poshuku-v-sistemah-kon
S1y1

[3HanaeHo pasie : 3]

PeNeBaHTHiCTb - SEO CNOBHWMK - iGroup YkpaiHa
https://igroup.com.ua/seo-articles/relevantnist/
[3#anpeHo pasie : 2]

K npawoe Mowyk Google | ANrOpuUTMMA MOWYyK
https://www.google.com/intl/uk/search/howsearchworks/algorithms/
[3HanpeHo pasis : 2]

PenesaHTHicTe — Bikineais
https://uk.wikipedia.org/wiki/%D0%A0%DO%B 5%D0%BB%D0%B 5%DO0%B 2%D0%B 0%D 0%B D¥D1%8 2%D0%EDXD1%I6%D1%81%DL
[3HanaeHo pasis : 2]

KyNbTypa NOwyKy Ta OnpaulBaHHA iHPopMauiil AK CKAAAHMK ...
http://journals.uran.ua/bdi/article/download/187978/187178
[3HaiaeHo pasis : 2]

Pucynoxk B.11 - Circok mOBTOpHUX pe3yibTaTiB peanizalliii rioOpuHOro MeTo1a
paHXyBaHHS MICIS BIANPABKH 3aUTY «SIK 301IbIIUTH €(PEKTUBHICTh

1H(MOPMAIIHHOTO TIOLITYKY

BUKOHaHoO.
NMonepeAHin 3anUT: AKICTb THPOPMAaLT1WMHOrO NOWYKY

PeneBaHTH1 pe3ynbTaTun

OuiHWBAHHA epeKTWBHOCTI iHdopMaLilMHOro nowyKy B cCUCTEMaXx ...
https://cyberleninka.ru/article/n/otsinyuvannya-efektivnosti-informatsiynogo-poshuku-v-
siyi

[3HanaeHo pasis : 4]

AJANTVBHWIA MOWYK AK HanpAM PO3BUTKY 1HGHOPMALiAHO-MOWYKOBUX .
http://dspace.nbuv.gov. ua/b1tstream/hand1e/123456789/50840/06 -Khadzhinov.pdf?sequence=1
[3HamaeHo pasis : 3]

4.1. MOHATTA Npo KpWTepii BiANOBiAHOCTi. BMAWM pesieBaHTHOCTI.
http://www.compiko.lviv.ua/wp-content/uploads/tip/tip4.pdf
[3HanaeHo pasis : 3]

IHhOpMaLLiMHMKA Nowyk — Bikineais
https://uk.wikipedia.org/wiki/%D0%86%D0%BD%D1%8 4%D0%BE%D1%8 0%D0%B C%D0%B 0%D1%86%D1%96%D0
E%D1%88%D1%8 3%D0%BA

[3HanaeHo pasis : 2]

OLiHWBAHHS e(peKTWBHOCTI iHhOPMALIAHOrO MNOWYKY B CHCTeMax ...
http://ric.zntu.edu.ua/article/download/76227/71771
[3HamaeHo pasis : 2]

AK npauwe Mowyk Google | AnropuTmu nowyky
https://www.google.com/int1/uk/search/howsearchworks/algorithms/
[3HanaeHo pasis : 2]

Pucynoxk B.12 - Cnucok NoBTOpHUX pe3yibTaTiB peani3alllii riOpuIHOro MeToaa

paHKyBaHHS TICIS BIANPABKU 3aMUTY «SIKICTh 1H()OPMAIIHHOTO TOMIYKY»

PucyHku JeMOHCTPYIOTH pe3yJbTaTh MPOBEACHOI0  IMITALIMHOIO

MOJIEJIOBaHHS BUOPAaHUX Ta JOCIIIKEHUX METO/IIB paH)KyBaHHS
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NOJATOK I
Te3u nonosiai «['10OpuaHUN METOT paH)KUPYBAaHHS PE3YJbTATIB 3AMUTY Y
MONTYKOBHX CHUCTEMax», MaTepianu V-oi Mi>KHApOIHOT HAYKOBO-TIPAKTHYHOT
KoH(pepeHLli «O0UnCIOBaNbHUI IHTENEKT (pe3yabTaTH, MPOOJIEMH,

nepcrekTuBn) - 2019»
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121

Pucynok I'.2 — TutynpHa cTOpiHKa MaTepianiB KOHPepeHii
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Pucynok I'.3 — BunarkoBa iHpopMmaliis MaTepiaiiB KOH(pepeHiii
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Pucynok I'.4 — Yactuna 3MicTy MatepianiB KoH(pepeHii
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Pucynox I'.5 — Te3u nonosiai «I'10puaHuii METOJ paHKUPYBAHHS PE3yJIbTATIB

3aITNTIB Yy NOITYKOBHUX CUCTCMAX»
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Pucynox I'.6 — Ilpogos:xennst Te3 A0noBil « I0pUAHUI METOJ paHKUPYBaHHS

pe3YJ'II>TaTiB 3aITMTIB Yy INOUTYKOBHX CUCTCMaAX»
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JOJATOK I
Tesu monosimi «Hybrid Method of Ranking Query Results in Search Enginesy,

Proceedings of International Conference on Software Engineering
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Pucynok I.1 — TurynbHa cTopiHKa MarepiaiiB KoH(epeHii
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A Method of Autotuning .Met Programs on Target Platforms with Rewriling Rules

Prowviding Stability of the Processes to Risks of the Softwarne Systems” Lifecycle Based on the Concepts
of the: Mew Risk Management Paradigm
Viadimir Telalaev, Yulis Bezkorovaing...._.____ 53

Hybnd Mefhod of Ranking Query Results in Search Engines
L Chala D Hrazhewskyi 56

Analyze and Develop the Software of Automatic Search for an Anonymous Person in the Voice
Database

Yana Bielozomva. .o 60

Research of Information Security Threats in Multimodal Transport Information Sysiems

Pucynok I'.2 — Yactuna 3micty mMarepiainis KoH(pepeHii
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HYBRID METHOD OF RANKING QUERY RESULTS IN SEARCH ENGINES

L. Chala, D. Hrazhevskyi
Kharkiv National University of Radioelectronics, Ukraine

Introduction

With the advent of the Intemet, the available information amount has greatly increased. At the same
time, most information data are dispersed in a vanety of nodes, both global and local, and is not divided
into the necessary categories, meaning, purpose, which greafly complicates and slows down the search
for the necessary information at a particular time.

Search engines have been established to resolve these issues. Such services, when crealing a request
for unstructured information to them, choose from all available documents those whose content most
satishes the content of the request itseff, and retum them as results - in the form of a ist, links,
individual files.

At the same fime, a meaningful ordering of the results positions is required. iis absence similarly leads
to an increase in the amount of time required for the user o find the required documents. It is also
necessary to consider the size of the documents collections involved in the information search. In the
case of large collections, it is not practical to view all the resuits and choose the most appropriate ones.
Therefore, we can conclude about the openness of the question about the level of search eficiency,
using search engines.

Ranking

The effectiveness of search [Langvile, 2013], especially research, largely depends on special
algorithms for sorting query resuits, based on the degree of compiance of each document directly to the
query content - so-called relevance. This process is called ranking. The probabdity of the absence in
the search results of a more appropriate user request document, or its high remofeness in an ordered
list of results is inversely proportional to the level of search eficency. Considering the constant increase
in the amount of information, i can be considered relevant research and development in this area.

Pucynok I.3 — Tesu nonosini «Hybrid Method of Ranking Query Results in

Search Engines»
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Obvicusly, the use of only one indicator will not be encugh fo ensure high relevance. There are many
factore that affect the relevance, examples of which can be called the confent of the document it
technical component [Tumbull, 2016], the frequency of its opening, locaion. For example, the weil-
known measure TF-IDF, used to determine the imporiance of a word in the context of a document, uses
both the frequency of the term and the frequency of the document - the number of documents
containing the term [Robertson, 2004]. Also, using this measure, it is possible to represent documents in
the form of vectors (vector search model), compare and rank them using commonly known mefrics -
Euclidean distance, cosine measure [Shahzad and Ramsha, 2018].

Different from the vector model of search and ranking based on mefrics is ranked search, focused on
the Interet and based on links. Considering the reference structure of the Infemet when ranking can
give a significant improvement in search results [Langville and Meyer, 2004]. The reference structure
consists of documents submitted by sites, their pages. and hyperiinks between them. I can be
represented as a directed graph with web pages as nodes and hyperfinks as edges. The link analysis
methods in the web graph is based on fwo assumptions that the text of the link that poining to page B is
a good description of page B. and a hyperfink from page A fo page B is the recogniion of the authonty
of page B by the creator of page A

The main methods of reference ranking [Pate! and Patel, 2015]. based on which create new methods, or

use modified. as, for example, global search engines Google. Baidu, are RankPage and Hyperiext
Induced Topic Search (HITS).

Hybrid method of ranking

One of the most effective ways to increase the productivity of ranking is the use of a hybrd ranking
method [Hana, 2019] When using this method. it is assumed that the collections of documents pass
through several successive stages of ranking. As a result, the resuling lists become much more
accurate, because with each such pass, the conformity assessment of e conient, features of the
documents and the request is clanfied. Aiso, it is possible o cover more widely the concepis and
purpose laid down directly n the request, 1o consider new factors.

The hybnd method proposed for practical research also involves the passage of several stages of
ranking, but using not one autonomous, but several queries. The idea of this method is o rank the
results of a sequence of queries that differ from each other by replacing, adding. or rearanging words. It
is assumed that each change will be synonymous to its original expression fo obtain more comect
results.

A web application was created that allows the user to use a hybrid ranking method when searching.

This applicaion was written using NET and ASP.NET MVC. The algorthm of the program. as well as
the method, begins with sending a htip request with the content in the form of a proposal to the server of

Pucynok I'.4 — ITponosxenns te3 gonosini «Hybrid Method of Ranking Query

Results in Search Engines»
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a remate search engine in order to receive an hitp-response. The user has fhe option fo enter his query
in the search bar of the application. In this application the Bbrary Google Custom Search AP was used,
which allows ko use Google search servers, and with which you can send up to a hundred requests a
day.

Most search engines use the PageRank reference ranking method to search for the required
documents, often modified to consider some other factors s well as vector models. The resulfing hifp
response in the form of a ranked list of resulis is parsed and recorded in the NoSOL database in the
form of links that were received first. Afier that, the links from the database are displayed to the user,
and user enters a query simiar to the previous ome in meaning into the search bar of he application. but
the content of which i shightly changed, in order to obéain a result list from both new and previously
obizined elemenis.

Each new search output = hifp response in the form of a kst = of similar consacutive quenes will be
compared with the previous one in the database. If e two lsts have e same item, it will be reconded
in the subsequent search results, and marked - it will be assigned a number or other labeis at the
request of the user, which is also reflected in the database. Each time a subsequent query is defecied,
the itern will receive an additional label, or itz number will be increased by one. Thus, the user will be
able to view the history of responses to their queries on one screen. Such links will be given to fhe user
first, and ordered by the number of their labets, number, which makes it possible o immedaiely see the
miost suitable resull

Conclugion

It was found that the accumulated results of successive synONYMOUS quenes can be considerad
indicators of increasing the productivity of the ranking, and enough faciors of relevance. Soriing them by
the numiber of labels allows to see which documents or inks most comespond fo a certain meaning, e
essence of the content of e user's request, and at e same time reduce the ikelihood of inappropriate
documents or links fo high places in the resulfing kst only because of some coincidence of the tesxdt
content. We can also talk about the feasibility of this mefhod in the researches, where the relevance of
the results of the query is of great importance, which, in this case, depends on the number of labeis.
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Pucynoxk I.5 — Kineus te3 nonosini «Hybrid Method of Ranking Query Results
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