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演示者
演示文稿备注
计算语言学（computational linguistics）是一门跨学科的研究领域，试图找出自然语言的规律，建立运算模型，最终让电脑能够像人类般分析，理解和处理自然语言。始于一九五零年代的美国，是人工智能研究的开端。当时，美国希望能够利用运算又快又准确的电脑，将大量外语材料瞬间翻译成英语；研究重点特别放在翻译俄文写成的科学技术刊物上，以窥探苏联的科技发展。
主要应用包括：语音合成、语音识别、信息检索、信息抽取、问答系统、机器翻译。
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演示者
演示文稿备注
生物信息学（英语：bioinformatics）利用应用数学、信息学、统计学和计算机科学的方法研究生物学的问题。目前的生物信息学基本上只是分子生物学与信息技术（尤其是互联网技术）的结合体。生物信息学的研究材料和结果就是各种各样的生物学数据，其研究工具是计算机，研究方法包括对生物学数据的搜索（收集和筛选）、处理（编辑、整理、管理和显示）及利用（计算、模拟）。目前主要的研究方向有：序列比对、基因识别、基因重组、蛋白质结构预测、基因表达、蛋白质反应的预测，以及建立进化模型。
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getting a morgage in seattle

What
language?

Which ads to
show, and in
what order?

Misspelled?

Which links are

most likely to get
clicked?

8,140,000 RESULTS Any time -

Ads related to getting a morgage in seattle

15-Year Mortgage Rates | QuickenlLoans.com
www QuickenlLoans.com/Rates
Lock Your Rate. 3.500% (3.92% APR) With America's #1 Online Lender.

LendingTree®Official Site - Amazingly L ow Mortgage Rates.

LendinnTras cam/Gat-a_Maortnans
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Pre Q

WWW W
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Do you want results only for getting a morgage in seattle?

Seattle Mortgage Rates - Find the Best Home Loan | Zillow

www zillow com/mortgage-rates/wa/seattle ~

p to the minute Seattle mortgage rates and find Seattle Washington's best,
lowest possible quote with Zillow Mortgage Marketplace.

Seattle’'s Best Mortgage

www seattlesbm._com -

Get the best mortgage loan for you at Seattle’'s Best Mortgage. (CL#117721) When
you decide to buy a home or refinance a mortgage, it's a big step.

o 11911 Ne 1st St Ste B306, Bellevue - (425) 228-7000 - Directions - Bing Local

Seattle Mortgage Company | Seattle, Bothell, Tacoma, Bellevue | WA
https /fiwww seattlemortgage.com -

At Seattle Mortgage Company, our Loan Consultants throw heart and soul into
educating you, supporting you, answering questions, and being there for you during

the _..

Machine learning enables nearly T
every value proposition of web

What is the
probability of a click
on each ad?
Seattle's Best Mortgage Inc

| ME 3rdd P

"?Sr_- |

ME

|
NE2nd Pl

What is the

| g @ .
|7 intent?

—Main St

=

St Ste B306 - Bellevue
0 - Directions

tiesbm_com

Are any of these
pages malicious?

RELATED SEARCHI
Gellinage < W
Getting a Mortgage Self-Employed
Getting a Mortgage Loan Approved
Getting a Mortgage On Land

Getting a Mortgage in 2013

How to Get a Mortgage License

How to Get a Mortgage After Bankruptcy
Mortgage Calculator

What pages
should we index?

What ad pricing
will optimize
revenue?

Ads related to getting a morgage in seattle

Seattle Mortgage Rates
Seattle BankRatel ocator.com
Rates Dropped to 3.18%. Mo Closing Costs! Get Fr¢
Quotes in 30 Seconds

12 Year Mortgage Rates
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演示者
演示文稿备注
 CPC (Cost Per Click): 按点击计费

    CPA (Cost Per Action): 按成果数计费

    CPM (Cost Per Mille): 按千次展现计费

    CVR (Click Value Rate): 转化率，衡量CPA广告效果的指标

    CTR (Click Through Rate): 点击率

    PV (Page View): 流量

    ADPV (Advertisement Page View): 载有广告的pageview流量

    ADimp (ADimpression): 单个广告的展示次数

    PV单价: 每PV的收入，衡量页面流量变现能力的指标

    RPS (Revenue Per Search): 每搜索产生的收入，衡量搜索结果变现能力指标
 
　  ROI： 投资回报率（ROI）是指通过投资而应返回的价值，它涵盖了企业的获利目标。利润和投入的经营所必备的财产相关，因为管理人员必须通过投资和现有财产获得利润。又称会计收益率、投资利润率。
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演示者
演示文稿备注
Spam Email Detection
Machine Translation (Language Translation)
Image Search (Similarity)
Clustering (KMeans) : Amazon Recommendations
Classification : Google News
Text Summarization - Google News
Rating a Review/Comment: Yelp
Fraud detection : Credit card Providers
Decision Making : e.g. Bank/Insurance sector
Sentiment Analysis
Speech Understanding – iPhone with Siri
Face Detection – Facebook’s Photo tagging
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training examples

D: (X1,Y1), " » (Xn,YN)

final hypothesis
g=f

learning
algorithm
A

(historical records in bank) (‘learned’ formula to be used)

hypothesis set
H

(set of candidate formula)


演示者
演示文稿备注
machine learning:
use data to compute hypothesis g that approximates target f
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1) ##k=3 (Rote learning)

2 ) TEEFE3(Learning from instruction)

3 ) iE&S 3 (Learning by deduction)

4 ) ZtbZ3)(Learning by analogy)

5 ) EFEEFRIFES) (Explanation-based learning)

6 ) 1AME(Learning from induction)


演示者
演示文稿备注
机械学习(Rote learning)
      学习者无需任何推理或其它的知识转换，直接吸取环境所提供的信息。如塞缪尔的跳棋程序，这类学习系统主要考虑的是如何索引存贮的知识并加以利用。系统的学习方法是直接通过事先编好、构造好的程序来学习，学习者不作任何工作，或者是通过直接接收既定的事实和数据进行学习，对输入信息不作任何的推理。


示教学习(Learning from instruction)
      学生从环境（教师或其它信息源如教科书等）获取信息，把知识转换成内部可使用的表示形式，并将新的知识和原有知识有机地结合为一体。所以要求学生有一定程度的推理能力，但环境仍要做大量的工作。教师以某种形式提出和组织知识，以使学生拥有的知识可以不断地增加。这种学习方法和人类社会的学校教学方式相似，学习的任务就是建立一个系统，使它能接受教导和建议，并有效地存贮和应用学到的知识。目前，不少专家系统在建立知识库时使用这种方法去实现知识获取。


演绎学习(Learning by deduction)
      学生所用的推理形式为演译推理。推理从公理出发，经过逻辑变换推导出结论。这种推理是“保真”变换和特化(specialization)的过程，使学生在推理过程中可以获取有用的知识。演绎推理的逆过程是归纳推理。


类比学习(Learning by analogy)
       利用二个不同领域（源域、目标域）中的知识相似性，可以通过类比，从源域的知识（包括相似的特征和其它性质）推导出目标域的相应知识，从而实现学习。类比学习系统可以使一个已有的计算机应用系统转变为适应于新的领域，来完成原先没有设计的相类似的功能。类比学习需要比上述三种学习方式更多的推理。
       一般要求先从知识源（源域）中检索出可用的知识，再将其转换成新的形式，用到新的状况（目标域）中去。类比学习在人类科学技术发展史上起着重要作用，许多科学发现就是通过类比得到的。例如著名的卢瑟福类比就是通过将原子结构（目标域）同太阳系（源域）作类比，揭示了原子结构的奥秘。


基于解释的学习(Explanation-based learning)
      学生根据教师提供的目标概念、该概念的一个例子、领域理论及可操作准则，首先构造一个解释来说明为什该例子满足目标概念，然后将解释推广为目标概念的一个满足可操作准则的充分条件。EBL已被广泛应用于知识库求精和改善系统的性能。


归纳学习(Learning from induction)
      归纳学习是由教师或环境提供某概念的一些实例或反例，让学生通过归纳推理得出该概念的一般描述。这种学习的推理工作量远多于示教学习和演绎学习，因为环境并不提供一般性概念描述（如公理）。从某种程度上说，归纳学习的推理量也比类比学习大，因为没有一个类似的概念可以作为"源概念"加以取用。归纳学习是最基本的，发展也较为成熟的学习方法，在人工智能领域中已经得到广泛的研究和应用。
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» A- set of actions
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* R(s,a)- the expected reward for taking action a in
state s
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演示者
演示文稿备注
Another categorization of machine learning tasks arises when one considers the desired output of a machine-learned system:[3]:3
In classification, inputs are divided into two or more classes, and the learner must produce a model that assigns unseen inputs to one (or multi-label classification) or more of these classes. This is typically tackled in a supervised way. Spam filtering is an example of classification, where the inputs are email (or other) messages and the classes are "spam" and "not spam".
In regression, also a supervised problem, the outputs are continuous rather than discrete.
In clustering, a set of inputs is to be divided into groups. Unlike in classification, the groups are not known beforehand, making this typically an unsupervised task.
Density estimation finds the distribution of inputs in some space.
Dimensionality reduction simplifies inputs by mapping them into a lower-dimensional space. Topic modeling is a related problem, where a program is given a list of human language documents and is tasked to find out which documents cover similar topics.



In probability and statistics, density estimation is the construction of an estimate, based on observed data, of an unobservable underlyingprobability density function. The unobservable density function is thought of as the density according to which a large population is distributed; the data are usually thought of as a random sample from that population.
A variety of approaches to density estimation are used, including Parzen windows and a range of data clustering techniques, including vector quantization. The most basic form of density estimation is a rescaled histogram.


In machine learning and statistics, dimensionality reduction or dimension reduction is the process of reducing the number of random variables under consideration,[1] and can be divided into feature selection and feature extraction.[2]

Dimensionality reduction1 can also be seen as the process of deriving a set of degrees of freedom which can be used to reproduce most of the variability of a data set.

Principal components analysis (PCA) is a very popular technique for dimensionality reduction.
Given a set of data on n dimensions, PCA aims to find a linear subspace of dimension
d lower than n such that the data points lie mainly on this linear subspace (See Figure 1.2
as an example of a two-dimensional projection found by PCA). Such a reduced subspace
attempts to maintain most of the variability of the data.
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Parameter estimation
Recommendation engines
Classification

Similarity matching
Neural networks

Bayesian networks
Genetic algorithms

This is the path followed by the optimizer to reach the global minimum|[0.22777  -1.6257]

f\ Initial Condition

~ Global Minimum



演示者
演示文稿备注
Challenges – Good Data:
Not enough data
Unrepresentative data
No real relationships in data
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演示者
演示文稿备注
Classification– The task of assigning instances to pre-defined classes.�–E.g. Deciding whether a particular patient record can be associated with a specific disease.��Clustering – The task of grouping related data points together without labeling them. �–E.g. Grouping patient records with similar symptoms without knowing what the symptoms indicate.


Cluster analysis is the assignment of a set of observations into subsets (called clusters) so that observations within the same cluster are similar according to some predesignated criterion or criteria, while observations drawn from different clusters are dissimilar. Different clustering techniques make different assumptions on the structure of the data, often defined by some similarity metric and evaluated for example by internal compactness (similarity between members of the same cluster) and separation between different clusters. Other methods are based on estimated density and graph connectivity. Clustering is a method of unsupervised learning, and a common technique for statistical data analysis.

通常是用來處理「沒有正確答案」的問題，這種問題該怎麼辦呢? Clustering 能將有相同特徵者叢集在一塊。比如：Facebook 辨別使用者屬於哪些不同的群組 (運動愛好者、通勤族、蘿莉控…等)，以滿足廣告投放商的需求。
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演示者
演示文稿备注
    如果您的問題能夠以 Yes/No 來回答 => Classification (分類)
    如果您期望的解答是一個數值的話 => Regression (迴歸分析)
    如果您想將具相同特性的資料群集分類 => Clustering (分群)
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演示者
演示文稿备注
Decision tree methods construct a model of decisions made based on actual values of attributes in the data. Decisions fork in tree structures until a prediction decision is made for a given record. Decision trees are trained on data for classification and regression problems.
Classification and Regression Tree (CART)
Iterative Dichotomiser 3 (ID3)
C4.5
Chi-squared Automatic Interaction Detection (CHAID)
Decision Stump
Random Forest
Multivariate Adaptive Regression Splines (MARS)
Gradient Boosting Machines (GBM)
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演示者
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NN not human readable
Topology can differ
More neurons = more capacity.
More neurons = more computational complexity
More neurons <> better results
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Uncertainty Complexity --> Modularity
Consistency of the model Appealing Interface
Learning General Purpose Algorithms
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演示者
演示文稿备注
一个贝叶斯网络定义包括一个有向无环图（DAG）和一个条件概率表集合。DAG中每一个节点表示一个随机变量，可以是可直接观测变量或隐藏变量，而有向边表示随机变量间的条件依赖；条件概率表中的每一个元素对应DAG中唯一的节点，存储此节点对于其所有直接前驱节点的联合条件概率。

重要属性：每一个节点在其直接前驱节点的值制定后，这个节点条件独立于其所有非直接前驱前辈节点。

贝叶斯网络作为一种不确定性的因果推理模型，其应用范围非常广，在医疗诊断、信息检索、电子技术与工业工程等诸多方面发挥重要作用，而与其相关的一些问题也是近来的热点研究课题。例如，Google就在诸多服务中使用了贝叶斯网络。
      就使用方法来说，贝叶斯网络主要用于概率推理及决策，具体来说，就是在信息不完备的情况下通过可以观察随机变量推断不可观察的随机变量，并且不可观察随机变量可以多于以一个，一般初期将不可观察变量置为随机值，然后进行概率推理。
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Genetic Algorithms
Directed search algorithms based on the mechanics of biological evolution Developed by John Holland, University of Michigan (1970’s)
To understand the adaptive processes of natural systems
To design artificial systems software that retains the robustness of natural systems
Provide efficient, effective techniques for optimization and machine learning applications
Widely-used today in business, scientific and engineering circles



A genetic algorithm maintains a population of candidate solutions for the problem at hand, and makes it evolve by iteratively applying a set of stochastic operators.

“Genetic Algorithms are good at taking large, potentially huge search spaces and navigating them, looking for optimal combinations of things, solutions you might not otherwise find in a lifetime.”



Stochastic operators
Selection replicates the most successful solutions found in a population at a rate proportional to their relative quality 
Recombination decomposes two distinct solutions and then randomly mixes their parts to form novel solutions
Mutation randomly perturbs a candidate solution



遗传算法是一种大致基于模拟进化的学习方法
假设通常被描述为二进制位串，也可以是符号表达式或计算机程序
搜索合适的假设从若干初始假设的群体或集合开始
当前群体的成员通过模拟生物进化的方式来产生下一代群体，比如随机变异和交叉
每一步，根据给定的适应度评估当前群体中的假设，而后使用概率方法选出适应度最高的假设作为产生下一代的种子
遗传算法已被成功用于多种学习任务和最优化问题中，比如学习机器人控制的规则集和优化人工神经网络的拓扑结构和学习参数
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.C4.5
. k-means clustering
. Support vector machines(SVM)
. Apriori
. EM(Expectation Maximization)
. PageRank
. AdaBoost
. k-Nearest Neighbours(kNN)
. Naive Bayes
10. CART(Classification and Regression Tree)
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KDD Cup is the annual Data Mining and Knowledge Discovery competition organized by ACM Special Interest Group on Knowledge Discovery and Data Mining, the leading professional organization of data miners.
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Enterprise Information

Data Stack Hadoop and Big Data
Structured & Unstructured Ecosystem Management Stack
Search and Data Governance
[n-Mtamnry Visualization
Appliances (Lucene)
v v
Database Data Orchestration Data Integration
Appli (Hbase, Flume,
Pyanchs ZooKeeper)
v v
Enterprise Data \ Hata Arcess Data Quality
wiirehousps (Pig, Hive,Sqoop, Avro)
Local Data Hadoop Data
warehouses {HDFS, MEPREC’UCE:‘ Virtualization
Datamarts NoSQL Databases — Master Data
oDS MongoDB, Couch Management

Bi Platforms, Analytics
Tools and Insight Stack

Machine Learning
(pattern
discovery)
\\J//J

Predictive

(Forecasting,
Recommendations)

Prescriptive

{Simulation,
What-if)

Descriptive
(Statistics,
Historical)

DATA VISUALIZATION

Reporting
Scorecards

e

Machine
learning

in Big Data
Infrastructure
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What Why __ __How

Relational Data Data integrity, structure, fast, well- ETL, BIML, Index
Warehouse known, governance, fixed schemas

Hadoop & Unstructured data, large volumes of Hbase, Map Reduce, HDFS
HDInsight text, flexible schemas

Tabular Fast analytics, agility, preserves types In-memory
Multidimensional Fast analytics, large data volumes Preaggregated calculations
OLAP

DataMining & Complex analytics, discovery, predictive  Estimations

Machine Learning models, forecasting
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© Weka v' Google Prediction API
. Carrot2

e Gate v Azure ML

*  OpenNLP v NeuroMine

. LingPipe

e  Stanford NLP v BigML

e Mallet — Topic Modelling v  Wise.io

e Gensim — Topic Modelling (Python)

. Apache Mahout v Algorithms.io

e  MLib — Apache Spark v Infer.com

e scikit-learn - Python
. LIBSVM : Support Vector Machines
e and many more...
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