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APPENDIX 

This page contains all the code that are mainly the source of how the algorithm will behave, this 

is originally a jupyter notebook file and converted to a python file for easier interpretation, 
however the code is expected to run only on notebook with a cell environment ( I tried to run the 

code in normal python .py file and it will stuck on movie info since InteractiveShell is not 

present ) this is the whole code for this project, it is expected to work with normal anaconda 

distribution package, the code works even better on Ubuntu Linux in my own experience. 

 

Coding Euclidean Distance Full Code 

1. #!/usr/bin/env python 



c 

c 

 

2. # coding: utf-8 

 

3. # In[1]: 

 

4. # Importing packages 
5. from math import sqrt 
6. import pandas as pd  
7. import numpy as np  
8. from matplotlib import pyplot as plt  

 

9. # I need to get more than one output Line 
10. from IPython.core.interactiveshell import InteractiveShell 

11. InteractiveShell.ass_node_interactivity = "all" 

 

12. # In[2]: 

 

13. # Getting the Dataset 

14. movies = pd.read_csv('ml-latest/movies.csv') 

15. movies.head() 

 

16. # In[3]: 

 

17. ratings=pd.read_csv('ml-latest-

small/ratings.csv',usecols=['userId','movieId','rating']) 

18. ratings.head() 

 

19. # In[4]: 

 

20. # Reading users dataset into a pandas dataframe object. 

21. u_cols = ['user_Id', 'age', 'sex', 'occupation', 'zip_code'] 

22. users = pd.read_csv('ml-latest-

small/users.dat', sep='::', names=u_cols, 

23. encoding='latin-1') 

 

24. # In[5]: 

 

25. users.head() 

 

26. # In[6]: 

 

27. tags = pd.read_csv('ml-latest-small/tags.csv') 

28. tags.head() 



d 

d 

 

 

29. # In[7]: 

 

30. del tags['timestamp'] 

 

31. # In[8]: 

 

32. movies.info() 

 

33. # In[9]: 

 

34. ratings['rating'].describe(include='all') 

 

35. # Most user rate at 3.5 Star 

 

36. # In[10]: 

 

37. ratings.groupby('rating')['movieId'].nunique() 

38. ratings.hist(column='rating',figsize=(10,10),bins=5,grid=False) 

 

39. # In[11]: 

 

40. tag_counts = tags['tag'].value_counts() 

41. tag_counts[:15] 

42. tag_counts[:15].plot(kind='pie', figsize=(10,10),autopct='%1.1f%%

') 

 

43. # ## Counting Number of movies 

44. # Total movies = 58098  

45. # *** 

 

46. # ## Removing movies with no genres 

47. # genre_filter= (movies['genres'] == '(no genres listed) ') 

48. # *** 

 

49. # In[12]: 

 

50. genre_filter = (movies['genres']== '(no genres listed) ') 

 

51. # In[13]: 



e 

e 

 

 

52. movies=movies[~genre_filter] 

53. movies=movies.reset_index(drop=True) ## Reset / Re Index DataFram

e 

 

54. # In[14]: 

 

55. genres_count= {} 

56. for row in range(movies['movieId'].count()): 

57. for genre in movies['genres'][row].split("|"): 

58. if(genre !=''): 

59. genres_count[genre]= genres_count.get(genre,0)+1 

60. genres_count 

 

61. # counting most watched movies type /genres 

 

62. # In[15]: 

 

63. fig, ax= plt.subplots(figsize=(15,10)) 

64. ax.barh(range(len(genres_count)),genres_count.values()) 

65. plt.yticks(range(len(genres_count)),list(genres_count.keys())) 

66. plt.xlabel('Movie Count') 

67. plt.title("Genre Popularity") 

68. for i, v in enumerate(genres_count.values()): 

69. ax.text(v + 20, i + .10, v, color='blue', fontweight='bold') 

 

70. # In[16]: 

 

71. # Getting series of list by applying split operation. 

72. movies.genres = movies.genres.str.split('|') 

 

73. # Getting distinc genre types for generating columns of genre typ

e 

74. genre_columns = list(set([j for i in movies['genres'].tolist() fo

r j in i])) 

 

75. # Iterating over every list to create and fill values into column

s 

76. for j in genre_columns: 

77. movies[j] = 0 

78. for i in range(movies.shape[0]): 

79. for j in genre_columns: 

80. movies.loc[i,j] = 1 

 

81. # In[17]: 



f 

f 

 

 

82. movies.head() 

 

83. # In[18]: 

 

84. ratings.head() 

 

85. # In[19]: 

 

86. ratings.shape 

 

87. # In[20]: 

 

88. #Function to get the rating given by a user to a movie. 

89. def get_rating(userid,movieid): 

90. return (ratings.loc[(ratings.userId==userid) & (ratings.movieId =

= movieid),'rating'].iloc[0]) 

 

91. # Function to get the list of all movie ids the specified user ha

s rated. 

92. def get_movieids(userid): 

93. return (ratings.loc[(ratings.userId==userid),'movieId'].tolist()) 

 

94. # Function to get the movie titles against the movie id. 

95. def get_movie_title(movieid): 

96. return (movies.loc[(movies.movieId == movieid),'title'].iloc[0]) 

 

97. def get_ID_Title(userid): # Getting a list of rated movies by a s

pecific user 

98. return (movies.loc[(ratings.userId == userid),'title'].tolist()) 

 

99. # In[46]: 

 

100. get_rating(1,1) 

 

101. # In[21]: 

 

102. get_ID_Title(11) 

 

103. # In[22]: 

 



g 

g 

 

104. get_movieids(11) 

 

105. # ## The following is the  

106. # ## Formula for Euclidean Distance 

107. #  

108. # $$ d1(p,q) = \sqrt{(q1-p1)^2} $$ 

109. #  

110. # *** 

 

111. # In[23]: 

 

112. def euclidean_distance(user1,user2): 

113. # Getting details of person 1 and person 2 

114. df_first= ratings.loc[ratings['userId']==user1] 

115. df_second= ratings.loc[ratings.userId==user2] 

 

116. # finding similar movies for person 1 and 2 LATER THIS WILL BE 

117. # seperrated by rating_x and rating_y 

 

118. df= pd.merge(df_first,df_second,how='inner',on='movieId') 

 

119. # if no similar movie are found, return 0 (NO SIMILARITY) 

120. if(len(df)==0): return 0 

 

121. # sum of squared difference between ratings 

122. distance=pow((df['rating_x']-df['rating_y']),2) 

123. total_euclidean = sum(distance) 

124. return 1/(1+total_euclidean) 

 

125. euclidean_distance(1,21) 

 

126. # In[24]: 

 

127. euclidean_distance(1,9) 

 

128. # In[25]: 

 

129. euclidean_distance(1,21) 

 

130. # In[26]: 

 

131. euclidean_distance(1,310) 



h 

h 

 

 

132. # In[27]: 

 

133. euclidean_distance(11,41) 

 

134. # In[28]: 

 

135. euclidean_distance(61,89) 

 

136. # In[29]: 

 

137. euclidean_distance(61,89) 

 

138. # In[30]: 

 

139. euclidean_distance(23,86) 

 

140. # In[31]: 

 

141. euclidean_distance(1,85) 

 

142. # In[32]: 

 

143. euclidean_distance(1,77) 

 

144. # In[33]: 

 

145. euclidean_distance(1,53) 

 

146. # In[34]: 

 

147. euclidean_distance(1,44) 

 

148. # In[35]: 

 

149. def most_similar_users_(user1,number_of_users,metric='euclidean_d

istance'): 

150. ''' 



i 

i 

 

151. user1 : Targeted User 

152. number_of_users : number of most similar users you want to user1. 

153. metric : metric to be used to calculate inter-

user similarity score. ('manhattan' or else) 

154. ''' 

155. # Getting distinct user ids. 

156. user_ids = ratings.userId.unique().tolist() 

 

157. # Getting similarity score between targeted and every other user 

in the list(or subset of the list). 

158. if(metric == 'manhattan_distance'): 

159. # similarity_score = [(pearson_correlation_score(user1,nth_user),

nth_user) for nth_user in user_ids[:100] if nth_user != user1] 

160. similarity_score = [(manhattan_distance(user1,nth_user),nth_user)

 for nth_user in user_ids[:100] if nth_user != user1] 

161. else: 

162. similarity_score = [(euclidean_distance(user1,nth_user),nth_user)

 for nth_user in user_ids[:100] if nth_user != user1] 

 

163. # Sorting in descending order. 

164. similarity_score.sort() 

165. similarity_score.reverse() 

 

166. # Returning the top most 'number_of_users' similar users.  

167. return similarity_score[:number_of_users] 

 

168. # In[36]: 

 

169. most_similar_users_(23,20) 

 

170. # In[37]: 

 

171. most_similar_users_(1,20) # 20 Most similar user with user 1 

 

172. # In[38]: 

 

173. def get_recommendation(userid): 

174. user_ids = ratings.userId.unique().tolist() 

175. total = {} 

176. similariy_sum = {} 

 

177. # Iterating over subset of user ids. 

178. for user in user_ids[:100]: 

 

179. # not comparing the user to itself (obviously!) 



j 

j 

 

180. if user == userid: 

181. continue 

 

182. # Getting similarity score between the users. 

183. # score = pearson_correlation_score(userid,user) 

184. score = euclidean_distance(userid,user) 

 

185. # not considering users having zero or less similarity score. 

186. if score <= 0: 

187. continue 

 

188. # Getting weighted similarity score and sum of similarities betwe

en both the users. 

189. for movieid in get_movieids(user): 

190. # Only considering not watched/rated movies 

191. if movieid not in get_movieids(userid) or get_rating(userid,movie

id) == 0: 

192. total[movieid] = 0 

193. total[movieid] += get_rating(user,movieid) * score 

194. similariy_sum[movieid] = 0 

195. similariy_sum[movieid] += score 

 

196. # Normalizing ratings 

197. ranking = [(tot/similariy_sum[movieid],movieid) for movieid,tot i

n total.items()] 

198. ranking.sort() 

199. ranking.reverse() 

 

200. # Getting movie titles against the movie ids. 

201. recommendations = [get_movie_title(movieid) for score,movieid in 

ranking] 

202. return recommendations[:20] 

 

203. # In[39]: 

 

204. get_recommendation(1) 

 

205. # In[40]: 

 

206. get_recommendation(9) 

 

207. # In[41]: 

 

208. get_recommendation(2) 



k 

k 

 

 

209. # In[42]: 

 

210. get_recommendation(3) 

 

211. # In[43]: 

 

212. get_recommendation(11) 

 

213. # In[44]: 

 

214. get_recommendation(61) 

 

215. # In[45]: 

 

216. get_recommendation(41) 

 

217. # In[47]: 

 

218. get_recommendation(21) 

 

219. # In[48]: 

 

220. get_recommendation(610) 

 

 

 

 

 

 

 

Coding Manhattan Distance Full Code 

1. #!/usr/bin/env python 
2. # coding: utf-8 



l 

l 

 

 

3. # In[1]: 

 

 

4. # Importing packages 
5. from math import sqrt 
6. import pandas as pd  
7. import numpy as np  
8. from matplotlib import pyplot as plt  

 

9. # I need to get more than one output Line 
10. from IPython.core.interactiveshell import InteractiveShell 

11. InteractiveShell.ass_node_interactivity = "all" 

 

 

12. # In[2]: 

 

 

13. # Getting the Dataset 

14. movies = pd.read_csv('ml-latest/movies.csv') 

15. movies.head() 

 

 

16. # In[3]: 

 

 

17. ratings=pd.read_csv('ml-latest-

small/ratings.csv',usecols=['userId','movieId','rating']) 

18. ratings.head() 

 

 

19. # In[4]: 

 

 

20. # Reading users dataset into a pandas dataframe object. 

21. u_cols = ['user_Id', 'age', 'sex', 'occupation', 'zip_code'] 

22. users = pd.read_csv('ml-latest-small/users.dat', sep='::', 

names=u_cols, 

23. encoding='latin-1') 

 

 

24. # In[5]: 



m 

m 

 

 

 

25. users.head() 

 

 

26. # In[6]: 

 

 

27. tags = pd.read_csv('ml-latest-small/tags.csv') 

28. tags.head() 

 

 

29. # In[7]: 

 

 

30. del tags['timestamp'] 

 

 

31. # In[8]: 

 

 

32. movies.info() 

 

 

33. # In[9]: 

 

 

34. ratings['rating'].describe(include='all') 

 

 

35. # Most user rate at 3.5 Star 

 

36. # In[10]: 

 

 

37. ratings.groupby('rating')['movieId'].nunique() 

38. ratings.hist(column='rating',figsize=(10,10),bins=5,grid=False) 

 



n 

n 

 

 

39. # In[11]: 

 

 

40. tag_counts = tags['tag'].value_counts() 

41. tag_counts[:15] 

42. tag_counts[:15].plot(kind='pie', 

figsize=(10,10),autopct='%1.1f%%') 

 

 

43. # ## Counting Number of movies 

44. # Total movies = 58098  

45. # *** 

 

46. # ## Removing movies with no genres 

47. # genre_filter= (movies['genres'] == '(no genres listed) ') 

48. # *** 

 

49. # In[12]: 

 

 

50. genre_filter = (movies['genres']== '(no genres listed) ') 

 

 

51. # In[13]: 

 

 

52. movies=movies[~genre_filter] 

53. movies=movies.reset_index(drop=True) ## Reset / Re Index 

DataFrame 

 

 

54. # Counting genres 

 

55. # In[14]: 

 

 

56. genres_count= {} 

57. for row in range(movies['movieId'].count()): 

58. for genre in movies['genres'][row].split("|"): 

59. if(genre !=''): 

60. genres_count[genre]= genres_count.get(genre,0)+1 



o 

o 

 

61. genres_count 

 

 

62. # counting most watched movies type /genres 

 

63. # In[15]: 

 

 

64. fig, ax= plt.subplots(figsize=(15,10)) 

65. ax.barh(range(len(genres_count)),genres_count.values()) 

66. plt.yticks(range(len(genres_count)),list(genres_count.keys())) 

67. plt.xlabel('Movie Count') 

68. plt.title("Genre Popularity") 

69. for i, v in enumerate(genres_count.values()): 

70. ax.text(v + 20, i + .10, v, color='blue', fontweight='bold') 

 

 

71. # In[16]: 

 

 

72. # Getting series of lists by applying split operation. 

73. movies.genres = movies.genres.str.split('|') 

 

74. # Getting distinct genre types for generating columns of genre 

type. 

75. genre_columns = list(set([j for i in movies['genres'].tolist() 

for j in i])) 

 

76. # Iterating over every list to create and fill values into 

columns. 

77. for j in genre_columns: 

78. movies[j] = 0 

79. for i in range(movies.shape[0]): 

80. for j in genre_columns: 

81. if(j in movies['genres'].iloc[i]): 

82. movies.loc[i,j] = 1 

 

 

83. # ## Showing Genre that matched the movie 

84. # in a data frame 

85. # *** 

 

86. # In[17]: 

 



p 

p 

 

 

87. movies.head() 

 

 

88. # In[18]: 

 

 

89. ratings.head() 

 

 

90. # In[19]: 

 

 

91. ratings.shape 

 

 

92. # In[20]: 

 

 

93. #Function to get the rating given by a user to a movie. 

94. def get_rating(userid,movieid): 

95. return (ratings.loc[(ratings.userId==userid) & (ratings.movieId 

== movieid),'rating'].iloc[0]) 

 

96. # Function to get the list of all movie ids the specified user 

has rated. 

97. def get_movieids(userid): 

98. return (ratings.loc[(ratings.userId==userid),'movieId'].tolist()) 

 

99. # Function to get the movie titles against the movie id. 

100. def get_movie_title(movieid): 

101. return (movies.loc[(movies.movieId == movieid),'title'].iloc[0]) 

 

102. def get_ID_Title(userid): # Getting a list of rated movies by a 

specific user 

103. return (movies.loc[(ratings.userId == userid),'title'].tolist()) 

 

 

104. # In[21]: 

 

 



q 

q 

 

105. get_rating(1,1) 

 

 

106. # In[22]: 

 

 

107. get_movieids(1) 

 

 

108. # In[23]: 

 

 

109. get_ID_Title(1) 

 

 

110. # In[24]: 

 

 

111. get_ID_Title(11) 

 

 

112. # In[25]: 

 

 

113. get_movieids(11) 

 

 

114. # In[26]: 

 

 

115. get_movieids(1) 

 

 

116. # In[27]: 

 

 

117. get_ID_Title(1) 



r 

r 

 

 

 

118. # In[28]: 

 

 

119. get_movie_title(1) 

 

 

120. # In[29]: 

 

 

121. get_movie_title(2) 

 

 

122. # ## The following is the  

123. # ## Formula for Euclidean Distance 

124. #  

125. # $$ d1(p,q) = \sqrt{(q1-p1)^2} $$ 

126. #  

127. # *** 

 

128. # In[30]: 

 

 

129. def euclidean_distance(user1,user2): 

130. # Getting details of person 1 and person 2 

131. df_first= ratings.loc[ratings['userId']==user1] 

132. df_second= ratings.loc[ratings.userId==user2] 

 

133. # finding similar movies for person 1 and 2 LATER THIS WILL BE 

134. # seperrated by rating_x and rating_y 

 

135. df= pd.merge(df_first,df_second,how='inner',on='movieId') 

 

136. # if no similar movie are found, return 0 (NO SIMILARITY) 

137. if(len(df)==0): return 0 

 

138. # sum of squared difference between ratings 

139. distance=pow((df['rating_x']-df['rating_y']),2) 

140. total_euclidean = sum(distance) 

141. return 1/(1+total_euclidean) 

 



s 

s 

 

142. euclidean_distance(1,21) 

 

 

143. # In[31]: 

 

 

144. euclidean_distance(1,9) 

 

 

145. # ## The following is the  

146. # ## Formula for Manhattan Distance 

147. #  

148. # $$ d1(p,q) =||p-q|| i = \sum_{i=1}^n|pi-qi| $$ 

149. # *** 

 

150. # In[32]: 

 

 

151. def manhattan_distance(user1,user2): 

152. df_first= ratings.loc[ratings['userId']==user1] 

153. df_second= ratings.loc[ratings.userId==user2] 

 

154. # finding similar movies for person 1 and 2 LATER THIS WILL BE 

155. # seperrated by rating_x and rating_y 

 

156. df= pd.merge(df_first,df_second,how='inner',on='movieId') 

 

157. # if no similar movie are found, return 0 (NO SIMILARITY) 

158. if(len(df)==0): return 0 

 

159. # The Manhattan Distance 

160. sum1_square = sum(df['rating_x']) 

161. sum2_square = sum(df['rating_y']) 

 

162. sum_absolute=sum((abs(df['rating_x']-df['rating_y'])))  

163. return 1/(1+sum_absolute)  

 

 

164. #     return sum(abs(a-b) for a,b in zip(x,y)) 

 

 



t 

t 

 

165. manhattan_distance(1,9) 

 

 

166. # In[33]: 

 

 

167. manhattan_distance(1,21) 

 

 

168. # In[34]: 

 

 

169. manhattan_distance(1,310) 

 

 

170. # In[35]: 

 

 

171. manhattan_distance(11,41) 

 

 

172. # In[36]: 

 

 

173. manhattan_distance(61,89) 

 

 

174. # In[37]: 

 

 

175. manhattan_distance(23,86) 

 

 

176. # In[38]: 

 

 

177. manhattan_distance(1,85) 



u 

u 

 

 

 

178. # In[39]: 

 

 

179. manhattan_distance(1,77) 

 

 

180. # In[40]: 

 

 

181. manhattan_distance(1,53) 

 

 

182. # In[41]: 

 

 

183. manhattan_distance(1,44) 

 

 

184. # In[42]: 

 

 

185. def 

most_similar_users_(user1,number_of_users,metric='manhattan_distance'): 

186. ''' 

187. user1 : Targeted User 

188. number_of_users : number of most similar users you want to user1. 

189. metric : metric to be used to calculate inter-user similarity 

score. ('manhattan' or else) 

190. ''' 

191. # Getting distinct user ids. 

192. user_ids = ratings.userId.unique().tolist() 

 

193. # Getting similarity score between targeted and every other user 

in the list(or subset of the list). 

194. if(metric == 'manhattan_distance'): 

195. # similarity_score = 

[(pearson_correlation_score(user1,nth_user),nth_user) for nth_user in 

user_ids[:100] if nth_user != user1] 

196. similarity_score = [(manhattan_distance(user1,nth_user),nth_user) 

for nth_user in user_ids[:100] if nth_user != user1] 

197. else: 



v 

v 

 

198. similarity_score = 

[(euclidean_distance_score(user1,nth_user),nth_user) for nth_user in 

user_ids[:100] if nth_user != user1] 

 

199. # Sorting in descending order. 

200. similarity_score.sort() 

201. similarity_score.reverse() 

 

202. # Returning the top most 'number_of_users' similar users.  

203. return similarity_score[:number_of_users] 

 

 

204. # In[43]: 

 

 

205. most_similar_users_(23,20) 

 

 

206. # In[44]: 

 

 

207. most_similar_users_(1,20) # 20 Most similar user with user 1 

 

 

208. # In[45]: 

 

 

209. def get_recommendation(userid): 

210. user_ids = ratings.userId.unique().tolist() 

211. total = {} 

212. similariy_sum = {} 

 

213. # Iterating over subset of user ids. 

214. for user in user_ids[:100]: 

 

215. # not comparing the user to itself (obviously!) 

216. if user == userid: 

217. continue 

 

218. # Getting similarity score between the users. 

219. # score = pearson_correlation_score(userid,user) 

220. score = manhattan_distance(userid,user) 



w 

w 

 

 

221. # not considering users having zero or less similarity score. 

222. if score <= 0: 

223. continue 

 

224. # Getting weighted similarity score and sum of similarities 

between both the users. 

225. for movieid in get_movieids(user): 

226. # Only considering not watched/rated movies 

227. if movieid not in get_movieids(userid) or 

get_rating(userid,movieid) == 0: 

228. total[movieid] = 0 

229. total[movieid] += get_rating(user,movieid) * score 

230. similariy_sum[movieid] = 0 

231. similariy_sum[movieid] += score 

 

232. # Normalizing ratings 

233. ranking = [(tot/similariy_sum[movieid],movieid) for movieid,tot 

in total.items()] 

234. ranking.sort() 

235. ranking.reverse() 

 

236. # Getting movie titles against the movie ids. 

237. recommendations = [get_movie_title(movieid) for score,movieid in 

ranking] 

238. return recommendations[:20] 

 

 

239. # In[46]: 

 

 

240. get_recommendation(1) 

 

 

241. # In[47]: 

 

 

242. get_recommendation(85) 

 

 

243. # In[48]: 

 

 



x 

x 

 

244. get_recommendation(77) 

 

 

245. # In[49]: 

 

 

246. get_recommendation(9) 

 

 

247. # In[50]: 

 

 

248. get_recommendation(2) 

 

 

249. # In[51]: 

 

 

250. get_recommendation(3) 

 

 

251. # In[52]: 

 

 

252. get_recommendation(11) 

 

 

253. # In[49]: 

 

 

254. get_recommendation(61) 

 

 

255. # In[50]: 

 

 

256. get_recommendation(41) 



y 

y 

 

 

 

257. # In[51]: 

 

 

258. get_recommendation(21) 

 

 

259. # In[52]: 

 

 

260. get_recommendation(610) 
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