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Peanizamis acomiatuBHOro anroputMmy APriori 3 ypaxyBaHHSM CTpPOKIB 30epiraHHs Ta CyMiCHOCTI

TOBApiB:

from scipy.stats import hmean

from sklearn.model selection import train_test_split

from sklearn.preprocessing import MultilLabelBinarizer

import
import
import
import

import

argparse
itertools
json
numpy
pandas

class Apriori:

def __init_ (self, min_support: float = 0., max_support: float = 1.):

self. min_support = min_support
self. max_support = max_support
self. dataSet = list()

self. itemsTitles = list()

self.recommendations = 1list()

def _ support(self, a):
count = @
for transaction in self._ dataSet:
if all(item in transaction for item in a):
count += 1

return float(count) / float(len(self. dataSet))

def _ confidence(self, a, b):
if self._ support(a) == 0:
return 0

return self. support(self. union(a, b)) / self. support(a)

def 1lift(self, a, b):
if self._ support([b]) == 0:

return 0O
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return self._ confidence(a, b) / self._ support([b])

def _ conviction(self, a, b):
if self.__confidence(a, b) == 1:
return ©

return (1 - self._ support([b])) / (1 - self.__confidence(a, b))

def _ find_frequencies(self):
frequent_itemsets = []
N = len(self._ itemsTitles)
candidates = self.__itemsTitles
for k in range(1, N + 1):
combinations = list(itertools.combinations(candidates, k))
frequent_combs = []

for comb in combinations:

output = "comb: + str(comb) + " sup: +
str(self._ support(comb))
print(output)
if self. min_support <= self. support(comb) <=
self. max_support:
frequent_combs.append(comb)
candidates = []
for transaction in frequent_combs:
frequent_itemsets.append(transaction)
for item in transaction:
if item not in candidates:
candidates.append(item)
print('frequent itemsets:', frequent_itemsets)
return frequent_itemsets
def fit(self, dataSet):
# cocTaBneHWe CNMCKa 4YacTo BCTpeyawwuxcsa coveTaHuil TOBApOB
self. dataSet = dataSet
self. itemsTitles = MultilLabelBinarizer().fit(dataSet).classes_
frequent_itemsets = self. find frequencies()
# NMoMCK accouMaTMBHLIX MpaBuUn
N = len(self. itemsTitles)
for k in range(len(frequent_itemsets)):

itemset A = frequent_itemsets[k]
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for i in range(N):
item_B = self.__itemsTitles[i]

if item_B in itemset_A:

continue
print("rec: " + str(itemset_A) + "->" + str(item_B),
"conf: " + str(self._ confidence(itemset_A, item_B)),

"lift: " + str(self.__lift(itemset_A, item_B)),

"conv: " + str(self._ conviction(itemset_A, item_B)))
if self. lift(itemset_A, item B) > 1:
self.recommendations.append(dict(itemset=itemset_A,

item=item_B,

conf=self.__confidence(itemset_A, item_B),
lift=self. lift(itemset_A,

item_B),

conv=self. conviction(itemset_A, item B)))

return self.recommendations

def resultict(self, dataSet, n_recs: int = 1, metric: str='confidence'):

try:
if metric == 'confidence':
self.recommendations.sort(key=lambda x:
self. confidence(x['itemset'], x['item']), reverse=True)
elif metric == 'lift’':
self.recommendations.sort(key=lambda x: self. 1lift(x['itemset'],
x['item']), reverse=True)
elif metric == 'conviction':
self.recommendations.sort(key=1lambda x:
self. conviction(x['itemset'], x['item']), reverse=True)
elif metric == 'hmean':
self.recommendations.sort(key=1lambda x:
hmean([self._ confidence(x['itemset'], x['item']),
self. lift(x['itemset'], x['item']),
self. conviction(x['itemset'], x['item'])]), reverse=True)
else:

raise Exception(metric)

except Exception as inst:
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print("ERROR. Unknown value for atribute 'metric': + inst.args[0])
exit(1)
result = list()
for itemset in dataSet:
result = list()
for rec in self.recommendations:
if all(rec_item in itemset for rec_item in rec['itemset']) \
and rec['item'] not in itemset \
and rec['item'] not in result:
result.append(rec['item'])
if len(result) >= n_recs:
break
result.append(result)

return result

@staticmethod
def _ _union(a, b):
if type(b) == list:
return list(set().union(a, b))
return list(set().union(a, [b]))

def backtest(self, X, y):
return numpy.array([self. conviction(a, b) for a, b in zip(X, y)]).mean()
if _name__ == "'__main__':
parser = argparse.ArgumentParser(description="'Program provides
recommendations’,
usage="python')
parser.add_argument('-minSupport', type=float, default=0., help="Minimum
support')
parser. add_argument('-maxSupport', type=float, default=1.,
help="Maximum support')
parser.add_argument('filepath', help='file with transactions')
parser.add_argument('-nRecom', type=int, default=1, help='Number of
recommendations for one transaction')

parser.add_argument('-metric', default='confidence', help='Value of

metric for recommendation search')
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args = parser.parse_args()

with open(args.filepath, encoding="utf-8') as f:
data = json.load(f)
dataSet = []
for i in range(len(data)):
transaction = [data[i]['items'][j]['commodityName'] for j in
range(len(data[i]['items']))]

dataSet.append(transaction)

train, test = train_test_split(dataSet, test_size=0.005)

ap = Apriori(args.minSupport, args.maxSupport)

ap.fit(train)

print(ap.recommendations)

result = ap.resultict(test, n_recs=args.nRecom, metric=args.metric)
df = pandas.DataFrame(numpy.array(result))

df.to_csv("result.csv")
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Ne HaiimenyBaHHsI . Hox. .
[Mo3HaueHHs BIZIOMOCTI
TekcToBl JOKyMEHTH
1 I'OMK.506120.012 113 [losicHIOBasIbHA 3amUCKa 64 apkymiiB
2 I'fOMK.506120.012 34 01 U3 Texct nporpamu 5 apkymriB
3 I'fOMK.506120.012 - 01 12 01
I'padiuni OKyMeHTH
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CHCTEMH
5) Hiarpama ieKoMMIO3uUIIiT 1 apkym
TOJIOBHOI PYHKIIIT CHCTEMHU
6 Hiarpama BapiaHTiB 1 apkym
BUKOPUCTAHHS CUCTEMH
7 Y3aranpHeHU anropuT™ reseparnii | 1 apkymn
acoIliaTUBHUX MpaBuit APriori
8 ER niarpama 6a3u manux 1 apkym
iHpOpMaIiitHOT cucTeMHU
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H KOHmp. ClCOf!lClmMSHMX npaeui
ma ix GUKOPUCTAHHSL 6 XHYPE
3ameepous I'pebennix 1.B. iHopmayitiniil cucmemi Kagpeopa CT
npooaicy Keimis




