
Lecturer: Ting Wang (王挺)

利物浦大学计算机博士

清华大学计算机博士后

电子信息技术高级工程师

上海外国语大学网络与新媒体副教授

浙江清华长三角研究院海纳认知与智能研究中心主任



Chapter 6
Mining Frequent Patterns, Association and Correlations



Chapter 6: Mining Frequent Patterns, 
Association and Correlations
1. Frequent pattern 

a pattern (a set of items, subsequences, substructures, etc.) that occurs frequently in a data 
set 

2. Frequent itemsets

A set of items is referred to as an itemset. An itemset that contains k items is a k-itemset. If the relative 
support of an itemset I satisfies a prespecified minimum support threshold (i.e., the absolute support of 
I satisfies the corresponding minimum support count threshold), then I is a frequent itemset.

频繁项集：经常出现在一块的物品的集合
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3. Association Rules

Find all the rules X  Y(s,c) with minimum support and confidence

s: support （支持度）

c: confidence （置信度）

关联规则：暗示两种物品之间可能存在很强的关系

同时满足最小支持度阈值和最小置信度阈值的规则称为强规则
一般而言，关联规则的挖掘分为两步：
1. 找出所有频繁项集，即候选规则
2. 对所有候选规则计算置信度，找出其中的强规则
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4. Super-patterns（超模式）/ Super-itemset（超集）

An itemset X is a super-pattern of Y if every element in Y is also in X 

5. Close-patterns（封闭模式）/ Closed frequent itemset（闭频繁项集）

An itemset X is closed if X is frequent and there exists no super-pattern Y כ X, with the same support as X

6. Max-patterns（最大模式）/ Maximal Frequent Itemset（最大频繁项集）
An itemset X is a max-pattern if X is frequent and there exists no frequent super-pattern Y כ X
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6. Apriori

Steps:

① 首先会生成所有单个元素集合的项集列表；

② 扫描记录来查看哪些项集满足最小支持度要求，那些不满足最小支持度的集合会被去掉；

③ 对剩下的集合进行组合以生成包含两个元素的项集；

④ 接下来重新扫描交易记录，去掉不满足最小支持度的项集，重复进行直到所有项集都被去掉。
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7. FPGrowth

Steps:

① 遍历一次数据集，统计每个元素出现的次数，并对每个元素按出现次数重排序，然后根据最小支持度把出现次数
较小的元素滤掉；

② 构造FP树。从根节点∅开始，将过滤并排序后的样本一个个加入树中，若FP树不存在现有元素则添加分支，若存
在则增加相应的值；

③ 根据FP树，找到频繁项。



Chapter 6: Mining Frequent Patterns, 
Association and Correlations
8. Correlation and Association

Correlation                                                                                      Association
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EXAMPLE 1: 

How to make a headline?
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Headline is important!

Headline should be the biggest news in one day!

Question: How to make a headline?

Answer: We can employ fpgrowth algorithm to cope with this problem.
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Example: 

What should be the headline of January 30, 2020’s international news?

Data: 

We collect all the title of international news articles of January 30, 2020. Totally, 183.

Language: All the articles are in Chinese.

Question: 

How to get the most frequently mentioned news content?
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Steps:

1
Data 

Collection

183 news 
titles of Jan. 

30, 2020

2
Data Pre-

processing

Word Seg-
mentation

by Jieba

3
Data 

Mining
To get the 
frequent 

patterns by
fpgrowth

4
Pattern 
Analysis

To get the 
news titles 

for 
headlines
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Result Analysis

The frequency about 
2019 coronavirus is 7, 
and there are 5 different
patterns about 2019 
coronavirus in Japan. 
Their frequency about 
2019 Coronavirus are 
4.

This indicates that the 
coronavirus in Japan can
be a candidate of Jan. 
30’s headline.
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Result Analysis

If the parameters are 
changed, more 
secondary news will 
appear.
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