
 

2020   C ATALOG    A DDENDUM  
 

PROFESSIONAL   DEVELOPMENT   PART-TIME   COURSES  

ADMISSION   INFORMATION  
There   are   no   general   admissions   requirements   to   enroll   in   the   Metis   professional   development  
courses.    Please   note   that   there   are   technical   skill   prerequisites   for   each   course.    Every   student  
must   bring   a   laptop   to   class   every   day.   Metis   suggests   using   an   Apple   OS   X   operating   system,  
with   at   least   4GB   RAM,   at   least   2GHz,   and   at   least   100   GB   HD,   though   some   other   computers  
can   be   accommodated   with   advance   notice.     Students   may   be   required   to   install   specific  
software   on   their   laptops   for   the   practical   training.   The   courses   are   36   hours   in   length,   held   twice  
a   week   from   6:30-9:30pm   for   six   weeks,   unless   otherwise   specified.   

 

 
 
Introduction   to   Data   Science  
 

Prerequisite:    Students   should   have   some   experience   with   Python   and   have   a   passing   familiarity  
with   basic   statistical   and   linear   algebraic   concepts   (mean,   median,   mode,   standard   deviation,  
correlation,   the   difference   between   a   vector   and   a   matrix).   In   Python,   it   will   be   helpful   to   know  
basic   data   structures   such   as   lists,   tuples,   and   dictionaries,   and   what   distinguishes   them   (that   is,  
when   they   should   be   used).  

Students   will   be   able   to   :  

● Write   a   program   in   Python   that   finds   the   most   frequently   occurring   word   in   a   given  
sentence.  

● Explain   the   difference   between   correlation   and   covariance,   and   why   the   difference  
between   the   two   terms   matters.  

● Multiply   two   small   matrices   together   (e.g.   3X2   and   2X4   matrices).  

 

Data   science   has   become   the   central   approach   to   tackling   data-heavy   problems   in   both   the  
business   and   academic   worlds   today.   The   intent   of   this   course   is   to   expose   students   to   the   data  
scientific   approach   to   thinking   about   and   solving   problems,   and   to   help   students   learn   to   think  
about   data-heavy   problems   that   they’ll   encounter   in   the   future.   Students   learn   how   data   science   is  
done   in   the   wild,   including   data   acquisition,   cleaning,   and   aggregation,   exploratory   data   analysis  
and   visualization,   feature   engineering,   and   model   creation   and   validation.   Students   will   use   the  
Python   scientific   stack   to   work   through   examples   that   illustrate   all   of   these   concepts,   with  
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real-life   use   cases.   Concurrently,   students   will   learn   some   of   the   statistical   and   mathematical  
foundations   that   power   the   data   scientific   approach   to   problem   solving.  

 

Course   Objectives:  

Upon   completing   the   Introduction   to   Data   Science   course,   students   will   have:  

● An   understanding   of   problems   data   science   can   help   to   solve,   and   an   ability   to   attack  
those   problems   from   a   statistical   perspective  

● An   understanding   of   when   to   use   supervised   and   unsupervised   statistical   learning  
methods   on   labeled   and   unlabeled   data-rich   problems  

● An   ability   to   create   data   analytical   pipelines   and   applications   in   Python  
● A   familiarity   with   the   Python   data   science   ecosystem   and   the   various   tools   one   can   use   to  

continue   to   develop   as   a   data   scientist  

 
 
Course   resources:   
Students   should   come   to   class   with   a   laptop   computer   with   python   installed.   We   will   use   publicly  
available   machine   learning   libraries   written   for   python   including:  

● Scikit-learn   general   purpose   machine   learning   library   ( http://scikit-learn.org/ )  
 
Publicly   available   datasets   from   the   following   sources   will   also   be   used:  

● The   UCI   machine   learning   repository   ( http://archive.ics.uci.edu/ml/ )  
● Kaggle,   a   data   science   competition   website   ( http://kaggle.com/ )  
● Yelp   data   challenge  

 
 
Course   outline:  
The   class   will   be   comprised   of   a   roughly   even   mix   of   lectures/instruction   and   hands-on  
programming/lab   work.   The   unit   breakdown   is   as   follows:  
 
Week   1   |   Computer   Science/Statistics/Linear   Algebra   Short   
We   start   with   the   basics.   For   CS,   we   briefly   cover   basic   data   structures/types,   program   control  
flow,   and   syntax   in   Python.   For   statistics,   we   go   over   basic   probability   and   probability  
distributions,   along   with   general   properties   of   some   common   distributions.   For   linear   algebra,   we  
cover   matrices,   vectors,   and   some   of   their   properties   and   how   to   use   them   in   Python.  
 
Week   2   |   Exploratory   Data   Analysis   and   Visualization   
We   spend   a   considerable   amount   of   time   using   the   Pandas   Python   package   to   attack   a   dataset  
we’ve   never   seen   before,   uncovering   some   useful   information   from   it.   At   this   point,   students  
decide   on   a   course   project   that   would   benefit   from   the   data-scientific   approach.   The   project   must  
involve   public   (freely-accessible   and   usable)   data   and   must   answer   an   interesting   question,   or  
collection   of   questions,   about   that   data.   (Several   resources   of   free   data   will   be   provided.)  
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Week   3   |   Data   Modeling:   Supervised/Unsupervised   Learning   and   Model   Evaluation  
We   learn   about   the   two   basic   kinds   of   statistical   models,   which   have   classically   been   used   for  
prediction   (supervised   learning):   Linear   Regression   and   Logistic   Regression.   We   also   look   at  
clustering   using   K-Means,   one   of   the   ways   you   can   glean   information   from   unlabeled   data.  
 
Unit   4   |   Data   Modeling:   Feature   Selection,   Engineering,   and   Data   Pipelines  
We   switch   gears   from   talking   about   algorithms   to   talk   about   features.   What   are   they?   How   do   we  
engineer   them?   And   what   can   be   done   (Principal   Component   Analysis/Independent   Component  
Analysis,   regularization)   to   create   and   use   them   given   the   data   at   hand?   We   also   cover   how   to  
construct   complete   data   pipelines,   going   from   data   ingestion   and   preprocessing   to   model  
construction   and   evaluation.  
 
Unit   5   |   Data   Modeling:   Advanced   Supervised/Unsupervised   Learning   and   Model  
Evaluation  
We   delve   into   more   advanced   supervised   learning   approaches   and   get   a   feel   for   linear   support  
vector   machines,   decision   trees,   and   random   forest   models   for   regression   and   classification.   We  
also   explore   DBSCAN,   an   additional   unsupervised   learning   approach.  
 
Unit   6   |   Data   Modeling:   Advanced   Model   Evaluation   and   Data   Pipelines   |   Presentations  
We   explore   more   sophisticated   model   evaluation   approaches   (cross-validation   and   bootstrapping)  
with   the   goal   of   understanding   how   we   can   make   our   models   as   generalizable   as   possible.  
Students   complete   data   science   projects   and   share   learnings   and   discoveries.  
 
SCHEDULE   &   FEES  

Schedule:     TBA  

Course   Tuition:     $750  

 

 

 

Beginner   Python   and   Math   for   Data   Science  
 
Prerequisite :    The   only   prerequisite   is   that   students   must   be   proficient   with   computers   and   have  
Python   installed   on   their   laptops.    Specifically,   they   need   to   install   and   verify   the   installation   of  
Anaconda   (for   Python   3)   by   running   a   "Hello   World"   sample   code.   
 
This   professional   development   course   is   for    anyone   who   wants   to   learn   data   science   from  
scratch   and   has   no   prior   experience   with   fundamental   Python   programming   and   math   concepts.  
Whether   you’re   considering   a   new   career   in   data   science,   you   want   to   understand   the   basics   in  
order   to   advance   in   your   current   career,   or   you   want   to   to   be   able   to   communicate   more  
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effectively   with   data-oriented   colleagues,   you’ll   complete   this   course   with   a   solid   understanding  
of   some   of   the   basic   skills   required.  
 

 
Course   Objectives  

After   completing   this   short-course,   students   will:  
● have   the   ability   to   write   basic   Python   code,   such   as   functions,   data   manipulation,   and  

visualization  
● have   an   understanding   of   the   fundamentals   of   mathematical   concepts   in   linear   algebra,  

calculus,   probabilities   and   statistics  
● have   the   ability   to   write   Python   code   to   solve   mathematical   problems   using   linear  

algebra,   calculus,   probabilities   and   statistics  
● be   prepared   to   tackle   courses   in   Data   Science,   particularly   our   Introduction   to   Data  

Science   and   Statistics   Courses  
 

 
Course   Outline   
Unit   1:    Python   Basics  
We   will   cover   an   introduction   to   programming   in   Python.   Learn   how   Jupyter   Notebooks   work,  
and   cover   the   basics   of   programming   including   data   structures,   data   operations,   if   else  
statements,   for   and   while   loops,   and   logical   operations.  
 
Unit   2:   Python   Advanced  
We   will   cover   advanced   functionality   in   Python,   including   functions,   debugging,   error   handling,  
string   manipulations,   and   writing   efficient   code.  
 
Unit   3:   Python   Mathematical   Libraries  
Learn   about   using   libraries   that   are   useful   for   data   manipulation   and   visualization.   Specifically,  
we   will   be   using   Numpy,   Pandas   and   Matplotlib.   These   libraries   will   allow   us   to   load   and   save  
data,   manipulate   data   such   as   aggregating,   filtering,   detecting   outliers,   and   visualizing.  
 
Unit   4:    Linear   Algebra  
Learn   the   fundamentals   of   linear   algebra,   including   vectors,   and   vector   manipulations,   matrices  
and   matrix   manipulations,   linear   equations   and   its   solutions,   eigenvalues   and   eigenvectors.  
 
Unit   5:   Calculus   and   Probabilities  
We   will   cover   the   fundamentals   of   calculus   and   gain   an   intuition   for   derivatives,   integrals,  
determining   local   maximum   and   minimum,   and   limits.    Similarly   we   will   cover   an   introduction  
to   probabilities   and   understand   random   variables,   mean,   variance,   probability   mass   and   density  
functions,   and   cumulative   distribution   functions.  
 
Unit   6:   Statistics  
We   will   cover   the   basics   of   statistics   and   its   applications.    Some   topics   include   ANOVA,  
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hypothesis   testing   and   p-value,   and   confidence   intervals.   
 
SCHEDULE   &   FEES  

Schedule :    TBA  
Course   Tuition :    $750  
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