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 $3,750 or $586/month  Overview and Courses
Machine learning is emerging as today’s fastest-growing job as the role of automation and AI expands in every industry and function.
Cornell’s Machine Learning certificate program equips you to implement machine learning algorithms using Python. Using a combination of math and intuition, you will practice framing machine learning problems and construct a mental model to understand how data scientists approach these problems programmatically. Through investigation and implementation of k-nearest neighbors, naive Bayes, regression trees, and others, you’ll explore a variety of machine learning algorithms and practice selecting the best model, considering key principles of how to implement those models effectively. You will also have an opportunity to implement algorithms on live data while practicing debugging and improving models through approaches such as ensemble methods and support vector machines. Finally, the coursework will explore the inner workings of neural networks and how to construct and adapt neural networks for various types of data.
Machine learning is complex. While you do not need to have machine learning experience in order to take the program, we strongly recommend having prior experience in math, including familiarity with Python, probability theory, statistics, multivariate calculus and linear algebra. This program uses Python and the NumPy library for code exercises and projects. Projects will be completed using Jupyter Notebooks.
 This certificate program includes two self-paced lessons covering the linear algebra computations used in the Machine Learning curriculum. You may refer to these lessons at any time before or during your Machine Learning program.Check your readiness with this free pretest now.
 The courses in this certificate program are required to be completed in the order that they appear.

Course list
 Problem-Solving with Machine Learning  

This course begins by helping you reframe real-world problems in terms of supervised machine learning. Through understanding the “ingredients” of a machine learning problem, you will investigate how to implement, evaluate, and improve machine learning algorithms. Ultimately, you will implement the k-Nearest Neighbors (k-NN) algorithm to build a face recognition system. Tools like the NumPy Python library are introduced to assist in simplifying and improving Python code.View Course Details




 Estimating Probability Distributions  

In this course, you will use the Maximum Likelihood Estimate (MLE) to approximate distributions from data. Using the Bayes Optimal Classifier, you will learn how the assumptions you make will impact your estimations. You will then learn to apply the Naive Bayes Assumption to estimate probabilities for problems that contain a high number of dimensions. Ultimately, you will apply this understanding to implement the Naive Bayes Classifier in order to build a name classification system.
The following course is required to be completed before taking this course:
	Problem-Solving with Machine Learning

View Course Details




 Learning with Linear Classifiers  

In this course, you are introduced to and implement the Perceptron algorithm, a linear classifier that was developed at Cornell in 1957. Through the exploration of linear and logistic regression, you will learn to estimate probabilities that remain true to the problem settings. By using gradient descent, we minimize loss functions. Ultimately, you will apply these skills to build a email spam classifier.
The following courses are required to be completed before taking this course:
	Problem-Solving with Machine Learning
	Estimating Probability Distributions

View Course Details




 Decision Trees and Model Selection  

In this course, you will be introduced to the classification and regression trees (CART) algorithm. By implementing CART, you will build decision trees for a supervised classification problem. Next, you will explore how the hyperparameters of an algorithm can be adjusted and what impact they have on the accuracy of a predictive model. Through this exploration, you will practice selecting an appropriate model for a problem and dataset. You will then load a live dataset, select a model, and train a classifier to make predictions on that data.
The following courses are required to be completed before taking this course:
	Problem-Solving with Machine Learning
	Estimating Probability Distributions
	Learning with Linear Classifiers

View Course Details




 Debugging and Improving Machine Learning Models  

In this course, you will investigate the underlying mechanics of a machine learning algorithm's prediction accuracy by exploring the bias variance trade-off. You will identify the causes of prediction error by recognizing high bias and variance while learning techniques to reduce the negative impacts these errors have on learning models. Working with ensemble methods, you will implement techniques that improve the results of your predictive models, creating more reliable and efficient algorithms.
These courses are required to be completed prior to starting this course:
	Problem-Solving with Machine Learning
	Estimating Probability Distributions
	Learning with Linear Classifiers
	Decision Trees and Model Selection

View Course Details




 Learning with Kernel Machines  

In this course, you will explore support-vector machines and use them to find a maximum margin classifier. You will then construct a mental model for how loss functions and regularizers are used to minimize risk and improve generalization of a learning model. Through the use of feature expansion, you will extend the capabilities of linear classifiers to find non-linear classification boundaries. Finally, you will employ kernel machines to train algorithms that can learn in infinite dimensional feature spaces.
These courses are required to be completed prior to starting this course:
	Problem-Solving with Machine Learning
	Estimating Probability Distributions
	Learning with Linear Classifiers
	Decision Trees and Model Selection
	Debugging and Improving Machine Learning Models

View Course Details




 Deep Learning and Neural Networks  

In this course, you will investigate the fundamental components of machine learning that are used to build a neural network. You will then construct a neural network and train it on a simple data set to make predictions on new data. We then look at how a neural network can be adapted for image data by exploring convolutional networks. You will have the opportunity to explore a simple implementation of a convolutional neural network written in PyTorch, a deep learning platform. Finally, you will yet again adapt neural networks, this time for sequential data. Using a deep averaging network, you will implement a neural sequence model that analyzes product reviews to determine consumer sentiment.
These courses are required to be completed prior to starting this course:
	Problem-Solving with Machine Learning
	Estimating Probability Distributions
	Learning with Linear Classifiers
	Decision Trees and Model Selection
	Debugging and Improving Machine Learning Models
	Learning with Kernel Machines

View Course Details




 Linear Algebra: Low Dimension  

To perform basic computations in the Machine Learning certificate program, you need the ability to solve elementary linear algebra problems in two dimensions. In this course, you will execute mathematical computations on vectors and measure the distance from a vector to a line. This course will provide you with the theory and activities to start building the linear algebra foundation needed to be successful in your Machine Learning courses.
This optional self-paced course supports the required linear algebra in the Machine Learning certificate. If you are already comfortable with the computations from the pretest, we recommend that you take the final assessment to confirm your readiness.
View Course Details




 Matrix and Linear Algebra: High Dimension  

This Machine Learning certificate program requires you to think and solve problems in multiple dimensions. In this course, you will learn to solve linear algebra problems in three or more dimensions and perform computations with matrices.You will perform computations that focus on solving problems in high dimension; that is, multiple dimensions. This course will provide you with the theory and activities to solidify the linear algebra foundation needed to be successful in your Machine Learning courses.
This optional self-paced course supports the required linear algebra in the Machine Learning certificate. If you are already comfortable with the computations from the pretest, we recommend that you take the final assessment to confirm your readiness.
View Course Details
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3.5 months



Class Size
Under 35 students




Effort
6-9 hours per week



Format
100% online



Model
Instructor-led






Course Length
2 weeks



Program duration
3.5 months



Class Size
Under 35 students



Effort
6-9 hours per week



Format
100% online



Model
Instructor-led



	View slide #1

	View slide #2

	View slide #3

	View slide #4

	View slide #5

	View slide #6





Faculty Author
   view details hide details of Kilian Weinberger  
 




Kilian Weinberger
Associate Professor
Cornell Bowers College of Computing and Information Science

 ×	Bio
	Certificates Authored

 Associate Professor, Cornell Computing and Information ScienceKilian Weinberger is an Associate Professor in the Department of Computer Science at Cornell University. He received his Ph.D. from the University of Pennsylvania in Machine Learning under the supervision of Lawrence Saul and his undergraduate degree in Mathematics and Computer Science from the University of Oxford. During his career he has won several best paper awards at ICML (2004), CVPR (2004, 2017), AISTATS (2005) and KDD (2014, runner-up award). In 2011 he was awarded the Outstanding AAAI Senior Program Chair Award and in 2012 he received an NSF CAREER award. He was elected co-Program Chair for ICML 2016 and for AAAI 2018. In 2016 he was the recipient of the Daniel M Lazar ’29 Excellence in Teaching Award. Kilian Weinberger’s research focuses on Machine Learning and its applications. In particular, he focuses on learning under resource constraints, metric learning, machine learned web-search ranking, computer vision and deep learning. Before joining Cornell University, he was an Associate Professor at Washington University in St. Louis and before that he worked as a research scientist at Yahoo! Research in Santa Clara.


	Machine Learning










  Key Course Takeaways
	Gain the foundational linear algebra skills needed for Machine Learning
	Redefine tasks as machine learning problems using fitting concepts and terminology
	Match the assumptions algorithms make with the properties of your data
	Create a simple image based face recognition system
	Estimate probability distributions from data and build a name classifier
	Implement an email spam classifier filter with convex optimization
	Perform model selection to find the best algorithmic setting for a given problem
	Implement a machine learning setup from start to finish
	Debug machine learning algorithms in a principled manner utilizing the bias variance trade-off
	Convert linear classifiers into non-linear classifiers to learn from complex datasets
	Construct and train deep neural networks for various data modalities, in particular images and text


Discover More
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Download Now
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By providing your information, you consent to receive communications by phone and email including via automated technology from Cornell. You may also choose to opt into text messaging.
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Download a Brochure
 Not ready to enroll but want to learn more? Download the certificate brochure to review program details.
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  What You'll Earn
	Machine Learning Certificate from Cornell Ann S. Bowers College of Computing and Information Science
	126 Professional Development Hours (12.6 CEUs)


Start Now






  Watch the Video
 Hear a Machine Learning student share her story.
Discover More




Watch the Video







Who Should Enroll
	Programmers
	Developers
	Data analysts
	Statisticians
	Data scientists
	Software engineers




  
“eCornell gave me the confidence I needed to take a seat at the table and say: I’m ready.”
Kasey M.
Technology Student
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Professional Goal (required)Professional Goal *
Career advancement/promotion
Fill in gaps in my skills to prepare for a more senior role in my organization
Prepare to move into a management role for the first time
Personal growth and enrichment
Prepare to enter a new industry or career
Help me compete in job market
Master skills to equip me to better run my own business
Develop a strategy for my business
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Select a Payment Method.  Column one contains the payment method description, column two contains the cost or payment schedule.	Select Payment Method	Cost
	 Determine Your Own Course Schedule	$3,750
	 Learn and Pay as You Go	

7 monthly payments of $586
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Test Your Knowledge
Take the Machine Learning self-assessment
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Libyan Arab Jamahiriya
Liechtenstein
Lithuania
Luxembourg
Macao
Macedonia
Madagascar
Malawi
Malaysia
Maldives
Mali
Malta
Marshall Islands
Martinique
Mauritania
Mauritius
Mayotte
Mexico
Micronesia, Federated States Of
Moldova
Monaco
Mongolia
Montenegro
Montserrat
Morocco
Mozambique
Myanmar
Namibia
Nauru
Nepal
Netherlands
Netherlands Antilles
New Caledonia
New Zealand
Nicaragua
Niger
Nigeria
Niue
Norfolk Island
Northern Mariana Islands
Norway
Oman
Pakistan
Palau
Palestinian Territory, Occupied
Panama
Papua New Guinea
Paraguay
Peru
Philippines
Pitcairn
Poland
Portugal
Puerto Rico
Qatar
Reunion
Romania
Russian Federation
Rwanda
Saint Barthelemy
Saint Helena
Saint Kitts And Nevis
Saint Lucia
Saint Martin
Saint Pierre And Miquelon
Saint Vincent And Grenadines
Samoa
San Marino
Sao Tome And Principe
Saudi Arabia
Senegal
Serbia
Seychelles
Sierra Leone
Singapore
Slovakia
Slovenia
Solomon Islands
Somalia
South Africa
South Georgia And Sandwich Isl.
South Sudan
Spain
Sri Lanka
Sudan
Suriname
Svalbard And Jan Mayen
Swaziland
Sweden
Switzerland
Syrian Arab Republic
Taiwan
Tajikistan
Tanzania
Thailand
Timor-Leste
Togo
Tokelau
Tonga
Trinidad And Tobago
Tunisia
Turkey
Turkmenistan
Turks And Caicos Islands
Tuvalu
Uganda
Ukraine
United Arab Emirates
United Kingdom
United States Outlying Islands
Uruguay
Uzbekistan
Vanuatu
Venezuela
Viet Nam
Virgin Islands, British
Virgin Islands, U.S.
Wallis And Futuna
Western Sahara
Yemen
Zambia
Zimbabwe





State (required)State *
Alabama
Alaska
Arizona
Arkansas
California
Colorado
Connecticut
Delaware
District of Columbia
Florida
Georgia
Hawaii
Idaho
Illinois
Indiana
Iowa
Kansas
Kentucky
Louisiana
Maine
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska
Nevada
New Hampshire
New Jersey
New Mexico
New York
North Carolina
North Dakota
Ohio
Oklahoma
Oregon
Pennsylvania
Rhode Island
South Carolina
South Dakota
Tennessee
Texas
Utah
Vermont
Virginia
Washington
West Virginia
Wisconsin
Wyoming





Choose a Certificate (required)Choose a Certificate *
Applied Machine Learning and AI
Blockchain Essentials
Cybersecurity
Cybersecurity Leadership
FinTech
Digital Transformation
Generative AI for Business Transformation
Machine Learning
Natural Language Processing With Python
NLP for Finance
Product Management
Python Programming
Technology Leadership
User Experience Design
Web App Development
Web Design and Development










Professional Goal (required)Professional Goal *
Career advancement/promotion
Fill in gaps in my skills to prepare for a more senior role in my organization
Prepare to move into a management role for the first time
Personal growth and enrichment
Prepare to enter a new industry or career
Help me compete in job market
Master skills to equip me to better run my own business
Develop a strategy for my business
Gain new insights into my field
Build confidence as a leader or professional
I am looking to train others in my organization





Desired Start (required)Desired Start *
Immediately
2-3 months
4-6 months





Professional Level (required)Professional Level *
Team Member/Individual Contributor
Manager
Director
VP
Owner/CEO/Founder
Self-employed
Unemployed
Military





Job Title (required)



Company (required)












   By sharing my information I accept the terms and conditions described in eCornell’s Privacy Policy, including the processing of my personal data in the United States. * 






Continue
Send Now
 Tell Me More!

By providing your information, you consent to receive communications by phone and email including via automated technology from Cornell. You may also choose to opt into text messaging.
This site is protected by reCAPTCHA and the Google Privacy Policy and Terms of Service apply.

 




 ×
REQUEST INFORMATION NOW
Act today—classes are filling fast.
First Name (required)



Last Name (required)



Email (required)




Phone Number (required)



   Do you wish to communicate with our team by text message? 



Country (required)Country *
United States
Afghanistan
Aland Islands
Albania
Algeria
American Samoa
Andorra
Angola
Anguilla
Antarctica
Antigua And Barbuda
Argentina
Armenia
Aruba
Australia
Austria
Azerbaijan
Bahamas
Bahrain
Bangladesh
Barbados
Belarus
Belgium
Belize
Benin
Bermuda
Bhutan
Bolivia
Bosnia And Herzegovina
Botswana
Bouvet Island
Brazil
British Indian Ocean Territory
Brunei Darussalam
Bulgaria
Burkina Faso
Burundi
Cambodia
Cameroon
Canada
Cape Verde
Cayman Islands
Central African Republic
Chad
Chile
China
Christmas Island
Cocos (Keeling) Islands
Colombia
Comoros
Congo
Congo, Democratic Republic
Cook Islands
Costa Rica
Cote D'Ivoire
Croatia
Cuba
Cyprus
Czech Republic
Denmark
Djibouti
Dominica
Dominican Republic
Ecuador
Egypt
El Salvador
Equatorial Guinea
Eritrea
Estonia
Ethiopia
Falkland Islands (Malvinas)
Faroe Islands
Fiji
Finland
France
French Guiana
French Polynesia
French Southern Territories
Gabon
Gambia
Georgia
Germany
Ghana
Gibraltar
Greece
Greenland
Grenada
Guadeloupe
Guam
Guatemala
Guernsey
Guinea
Guinea-Bissau
Guyana
Haiti
Heard Island & Mcdonald Islands
Holy See (Vatican City State)
Honduras
Hong Kong
Hungary
Iceland
India
Indonesia
Iran, Islamic Republic Of
Iraq
Ireland
Isle Of Man
Israel
Italy
Jamaica
Japan
Jersey
Jordan
Kazakhstan
Kenya
Kiribati
Korea
Kuwait
Kyrgyzstan
Lao People's Democratic Republic
Latvia
Lebanon
Lesotho
Liberia
Libyan Arab Jamahiriya
Liechtenstein
Lithuania
Luxembourg
Macao
Macedonia
Madagascar
Malawi
Malaysia
Maldives
Mali
Malta
Marshall Islands
Martinique
Mauritania
Mauritius
Mayotte
Mexico
Micronesia, Federated States Of
Moldova
Monaco
Mongolia
Montenegro
Montserrat
Morocco
Mozambique
Myanmar
Namibia
Nauru
Nepal
Netherlands
Netherlands Antilles
New Caledonia
New Zealand
Nicaragua
Niger
Nigeria
Niue
Norfolk Island
Northern Mariana Islands
Norway
Oman
Pakistan
Palau
Palestinian Territory, Occupied
Panama
Papua New Guinea
Paraguay
Peru
Philippines
Pitcairn
Poland
Portugal
Puerto Rico
Qatar
Reunion
Romania
Russian Federation
Rwanda
Saint Barthelemy
Saint Helena
Saint Kitts And Nevis
Saint Lucia
Saint Martin
Saint Pierre And Miquelon
Saint Vincent And Grenadines
Samoa
San Marino
Sao Tome And Principe
Saudi Arabia
Senegal
Serbia
Seychelles
Sierra Leone
Singapore
Slovakia
Slovenia
Solomon Islands
Somalia
South Africa
South Georgia And Sandwich Isl.
South Sudan
Spain
Sri Lanka
Sudan
Suriname
Svalbard And Jan Mayen
Swaziland
Sweden
Switzerland
Syrian Arab Republic
Taiwan
Tajikistan
Tanzania
Thailand
Timor-Leste
Togo
Tokelau
Tonga
Trinidad And Tobago
Tunisia
Turkey
Turkmenistan
Turks And Caicos Islands
Tuvalu
Uganda
Ukraine
United Arab Emirates
United Kingdom
United States Outlying Islands
Uruguay
Uzbekistan
Vanuatu
Venezuela
Viet Nam
Virgin Islands, British
Virgin Islands, U.S.
Wallis And Futuna
Western Sahara
Yemen
Zambia
Zimbabwe





State (required)State *
Alabama
Alaska
Arizona
Arkansas
California
Colorado
Connecticut
Delaware
District of Columbia
Florida
Georgia
Hawaii
Idaho
Illinois
Indiana
Iowa
Kansas
Kentucky
Louisiana
Maine
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska
Nevada
New Hampshire
New Jersey
New Mexico
New York
North Carolina
North Dakota
Ohio
Oklahoma
Oregon
Pennsylvania
Rhode Island
South Carolina
South Dakota
Tennessee
Texas
Utah
Vermont
Virginia
Washington
West Virginia
Wisconsin
Wyoming





Choose a Certificate (required)Choose a Certificate *
Applied Machine Learning and AI
Blockchain Essentials
Cybersecurity
Cybersecurity Leadership
FinTech
Digital Transformation
Generative AI for Business Transformation
Machine Learning
Natural Language Processing With Python
NLP for Finance
Product Management
Python Programming
Technology Leadership
User Experience Design
Web App Development
Web Design and Development










Professional Goal (required)Professional Goal *
Career advancement/promotion
Fill in gaps in my skills to prepare for a more senior role in my organization
Prepare to move into a management role for the first time
Personal growth and enrichment
Prepare to enter a new industry or career
Help me compete in job market
Master skills to equip me to better run my own business
Develop a strategy for my business
Gain new insights into my field
Build confidence as a leader or professional
I am looking to train others in my organization





Desired Start (required)Desired Start *
Immediately
2-3 months
4-6 months





Professional Level (required)Professional Level *
Team Member/Individual Contributor
Manager
Director
VP
Owner/CEO/Founder
Self-employed
Unemployed
Military





Job Title (required)



Company (required)












   By sharing my information I accept the terms and conditions described in eCornell’s Privacy Policy, including the processing of my personal data in the United States. * 






Continue
Send Now
 Tell Me More!

By providing your information, you consent to receive communications by phone and email including via automated technology from Cornell. You may also choose to opt into text messaging.
This site is protected by reCAPTCHA and the Google Privacy Policy and Terms of Service apply.

 




 ×

Machine learning is emerging as today’s fastest-growing job as the role of automation and AI expands in every industry and function.
Cornell’s Machine Learning certificate program equips you to implement machine learning algorithms using Python. Using a combination of math and intuition, you will practice framing machine learning problems and construct a mental model to understand how data scientists approach these problems programmatically. Through investigation and implementation of k-nearest neighbors, naive Bayes, regression trees, and others, you’ll explore a variety of machine learning algorithms and practice selecting the best model, considering key principles of how to implement those models effectively. You will also have an opportunity to implement algorithms on live data while practicing debugging and improving models through approaches such as ensemble methods and support vector machines. Finally, the coursework will explore the inner workings of neural networks and how to construct and adapt neural networks for various types of data.
This program uses Python and the NumPy library for code exercises and projects. Projects will be completed using Jupyter Notebooks.
Machine learning is complex. While you do not need to have machine learning experience in order to take the program, we strongly recommend having prior experience in math, including familiarity with Python, probability theory, statistics, multivariate calculus and linear algebra
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