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Реалізація асоціативного алгоритму Apriori з урахуванням строків зберігання та сумісності 

товарів: 

 

from scipy.stats import hmean 

from sklearn.model_selection import train_test_split 

from sklearn.preprocessing import MultiLabelBinarizer 

import argparse 

import itertools 

import json 

import numpy 

import 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 = list() 

 

  def __support(self, a): 

   count = 0 

   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 __lift(self, a, b): 

   if self.__support([b]) == 0: 

    return 0 
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return self.__confidence(a, b) / self.__support([b]) 

 

  def __conviction(self, a, b): 

   if self.__confidence(a, b) == 1: 

    return 0 

   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): 

 # составление списка часто встречающихся сочетаний товаров 

   self.__dataSet = dataSet 

   self.__itemsTitles = MultiLabelBinarizer().fit(dataSet).classes_ 

   frequent_itemsets = self.__find_frequencies() 

 # поиск ассоциативных правил 

   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.__lift(x['itemset'], 

   x['item']), reverse=True) 

    elif metric == 'conviction': 

     self.recommendations.sort(key=lambda x: 

    self.__conviction(x['itemset'], x['item']), reverse=True) 

   elif metric == 'hmean': 

    self.recommendations.sort(key=lambda 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') 



90 
 

    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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