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CRXUVe DeVcUiSWiRn 
ThiV cRXUVe fRcXVeV Rn SUedicWiYe and caXVal infeUence meWhRdV Zhich aUe VXiWable fRU ³big              
daWa´, bRWh fURm a WheRUeWical and aSSlied SRinW Rf YieZ. IW inWURdXceV fRXndaWiRnal meWhRdV in               
Machine LeaUning (ML) and e[SlRUeV diffeUenceV beWZeen a WUadiWiRnal ML aSSURach and            
ecRnRmeWUic aSSURach, aV Zell aV hRZ ML can be aSSlied in Whe cRnWe[W Rf ecRnRmeWUic               
mRdeling and caXVal infeUence. The cRXUVe alVR cRYeUV VRme Rf Whe Whe laWeVW deYelRSmenWV in               
Whe field Rf ML fRU caXVal infeUence and infeUence ZiWh cURVV-VecWiRnall\ cRUUelaWed d\namic             
Sanel daWa (³VSaWial´/´neWZRUk´ daWa). In addiWiRn WR VRlid WheRUeWical fRXndaWiRnV Whe cRXUVe            
SlaceV a VWURng emShaViV Rn XndeUVWanding Whe SUacWical imSlicaWiRnV Rf Whe WheRU\, VXch aV              
cRmSXWaWiRnal cRmSle[iW\. LecWXUeV Zill inclXde demRnVWUaWiRnV Rf hRZ Whe WheRU\ ZRUkV in            
SUacWice - XVing Ueal and VimXlaWed daWa. 
 

LeaUning ObjecWiYeV 
AfWeU cRmSleWing WhiV cRXUVe VWXdenWV VhRXld be able WR: 

Ɣ HaYe a gRRd XndeUVWanding Rf Whe WheRU\ WhaW makeV fXndamenWal ML meWhRdV ZRUk 
Ɣ KnRZ hRZ WR imSlemenW WheVe ML meWhRdV in P\WhRn and/RU R 
Ɣ UndeUVWand Whe cRmmRnaliWieV, diffeUenceV, and V\neUgieV beWZeen ML and ecRnRmeWUic          

mRdeling, in SaUWicXlaU, SUedicWiYe and caXVal infeUence 
Ɣ Be able WR chRRVe and aSSl\ Whe cRUUecW infeUence aSSURacheV fRU aVVeVVing caXVal             

effecWV in RbVeUYaWiRnal and e[SeUimenWal daWa 
Ɣ ChRRVe Whe aSSURSUiaWe mRdeling aSSURach fRU ³VSaWial´ daWa 
Ɣ UndeUVWand Whe cRmSXWaWiRnal cRmSle[iWieV WhaW ZRUking ZiWh big daWa enWailV and hRZ WR             

chRRVe meWhRdV WhaW ZRUk nRW Rnl\ in WheRU\ bXW alVR in SUacWice 
Ɣ Be familiaU ZiWh Whe laWeVW academic deYelRSmenWV in ecRnRmeWUic meWhRdV fRU big daWa             

and hRZ Whe\ aUe XVed in Whe indXVWU\ 
Ɣ KeeS XS WR daWe ZiWh and imSlemenW neZ deYelRSmenWV in big daWa ecRnRmeWUicV 
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PUeUeTXiViWeV 
 
The neceVVaU\ backgURXnd fRU WhiV cRXUVe iV calcXlXV (aW Whe leYel Rf MATH 226), lineaU algebUa                
(aW Whe leYel Rf MATH 225), and gUadXaWe-leYel ecRnRmeWUicV (aW Whe leYel Rf ECON 513). FRUmal                
WUaining in caXVal infeUence and machine leaUning aUe nRW aVVXmed, WhRXgh VRme SUiRU e[SRVXUe 
iV helSfXl. 

SXSSlemenWaU\ MaWeUialV 
 
All UeTXiUed maWeUial Zill be cRYeUed b\ lecWXUe nRWeV. LecWXUeV Zill alVR dUaZ Rn UecenW liWeUaWXUe                
in ML and ecRnRmeWUicV, UefeUenceV Zill be SURYided befRUe each lecWXUe. FRU VWXdenWV             
inWeUeVWed in mRUe in-deSWh e[SRViWiRnV, Whe fRllRZing We[WbRRkV aUe UecRmmended.  
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CRXUVe GUading 

2 PURblem SeWV: 30% 
PURblem VeWV Zill be giYen WR UeinfRUce Whe cRnceSWV WaXghW in claVV, aV Zell aV RffeU an                 
RSSRUWXniW\ fRU VWXdenWV WR cRde and imSlemenW Whe algRUiWhmV cRYeUed. SWXdenWV aUe            
encRXUaged WR ZRUk in gURXSV, bXW each SeUVRn mXVW WXUn in WheiU RZn cRS\. AVVeVVmenW Zill be                 
baVed Rn ZheWheU Whe UighW aSSURacheV ZeUe XVed and ZheWheU Whe UighW VRlXWiRnV ZeUe              
RbWained. DXe daWeV fRU Whe aVVignmenWV aUe XXX and XXX. 

1 LiWeUaWXUe AVVignmenW: 30% 
FRU WhiV indiYidXal aVVignmenW, VWXdenWV aUe e[SecWed WR chRRVe an academic SaSeU WhaW iV              
UeleYanW WR Whe WRSicV UeYieZed in Whe cRXUVe. The SaSeU can be eiWheU WheRUeWical RU emSiUical.                
SWXdenWV VhRXld demRnVWUaWe WheiU abiliW\ WR XndeUVWand and imSlemenW a neZ meWhRd b\ WXUning              
in a dRcXmenW Zhich diVcXVVeV Whe fRllRZing: 

Ɣ WhaW claVV Rf SURblemV dReV Whe VRlXWiRn SUeVenWed in Whe SaSeU aSSl\ WR? 
Ɣ WhaW WheRU\ iV iW baVed Rn (fRU e[amSle UandRm fRUeVW, lineaU UegUeVViRn, eWc) and hRZ               

dR Whe aXWhRUV e[Wend iW (in Whe caVe Rf a WheRUeWical SaSeU) RU hRZ dR Whe aXWhRUV aSSl\                  
iW (in Whe caVe Rf an emSiUical SaSeU)? 

Ɣ Ke\ UeVXlWV/aVVXmSWiRnV/eTXaWiRnV in Whe SaSeU and ZhaW Whe\ mean 
Ɣ WhaW RWheU SURblemV Whe VWXdenW mighW aSSl\ WhiV meWhRd dR 
Ɣ E[WUa SRinWV: VimSle cRde imSlemenWaWiRn WhaW demRnVWUaWeV hRZ Whe meWhRd ZRUkV 
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NRWe WhaW WhiV aVVignmenW iV NOT abRXW SaUaShUaVing Whe We[W, bXW abRXW VhRZing an              
XndeUVWanding b\ e[Slaining UeleYanW cRnceSWV and UeaVRning XVing RUiginal langXage.          
GXidance in WeUmV Rf ZhaW kind Rf SaSeU WR chRRVe and VXggeVWiRnV Zill be SURYided in Whe                 
lecWXUeV.  

1 EmSiUical PURjecW: 40% 
FRU Whe emSiUical SURjecW, VWXdenWV aUe e[SecWed WR ZRUk in gURXSV (ma[imXm Rf WhUee) and aSSl\                
WheiU leaUningV WR a Ueal daWa VeW WR Wackle an emSiUical SURblem WhaW inWeUeVWV Whem. Each gURXS                 
mXVW VXbmiW a VhRUW ZUiWe-XS (6 SageV ma[) WhaW VXmmaUi]eV Whe anal\ViV, and cRmSXWeU cRde               
WhaW UeSURdXceV Whe TXanWiWaWiYe UeVXlWV. AVVeVVmenW Zill be baVed Rn hRZ aSSURSUiaWel\ Whe             
TXanWiWaWiYe WRRlV ZeUe aSSlied. The dXe daWe fRU WhiV SURjecW iV XXX. 

SRfWZaUe 
P\WhRn and R Zill be Whe main SURgUamming langXageV XVed in WhiV cRXUVe. LecWXUe nRWeV Zill                
cRnWain cRde VniSSeWV, TA VeVViRnV Zill inclXde P\WhRn inVWUXcWiRnV, and an\ cRde in SURblem              
VeW VRlXWiRnV Zill be in P\WhRn. SelecWed WRSicV mighW addiWiRnall\ inclXde demRnVWUaWiRnV in R.              
SWXdenWV ma\ VRlYe Whe SURblem VeWV and aVVignmenWV in eiWheU P\WhRn RU R. BaVic beVW               
SUacWiceV fRU bXilding a cRdebaVe Zill be inWURdXced aW Whe beginning Rf Whe cRXUVe and VWXdenWV                
Zill be e[SecWed WR fRllRZ WheVe beVW SUacWiceV. 
 
NR SUiRU e[SRVXUe WR P\WhRn RU R iV aVVXmed. In facW, Whe TA VeVViRnV and SURblem VeWV VhRXld                  
gXide VWXdenWV WhURXgh Whe leaUning SURceVV. PUiRU e[SRVXUe WR VRme SURgUamming langXage iV,             
hRZeYeU, e[WUemel\ helSfXl. 

PUeliminaU\ SchedXle 
1. InWURdXcWiRn & cRXUVe RYeUYieZ 
2. CaXValiW\ - inWURdXcWiRn, e[SeUimenWV, XncRnfRXndedneVV 
3. CaXVal infeUence - eVWimaWiRn XndeU XncRnfRXndedneVV 
4. CaXVal infeUence cRnWinXed - IVV, Diff-in-Diff, RegUeVViRn DiVcRnWinXiW\, S\nWheWic CRnWURl 
5. High-dimenViRnal daWa & dimenViRnaliW\ UedXcWiRn, clXVWeUing 
6. High-dimenViRnal lineaU UegUeVViRn, aSSlicaWiRnV WR caXVal infeUence 
7. Q&A VeVViRn - leaUningV WR daWe, hRZ WheVe meWhRdV aUe UeleYanW in Whe jRb maUkeW, jRb 

VeaUch UecRmmendaWiRnV, and RWheU TXeVWiRnV 
8. TUee-baVed meWhRdV, bagging, bRRVWing, aSSlicaWiRnV WR caXVal infeUence 
9. RandRm fRUeVWV and enVemble meWhRdV, aSSlicaWiRnV WR caXVal infeUence 
10. MRUe "big daWa" meWhRdV fRU caXVal infeUence 
11. SSaWial ecRnRmeWUicV 
12. NeXUal neWZRUkV 
13. Te[W anal\ViV 
14. E[amSleV, Q&A 
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