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About Me 

• Physics + Econ undergrad 

• Close ties to physics 

• Econ grad school 

• Similar tools, different questions 

• Try to push the scientific aspects of economics 

– Avoid chatty or moral economics 

– Avoid applied stats 

 



What is Economics? 

• Constrained optimization 

• Assume agents solve problems 
– Citizens 

– Firms 

– Government 

• Put it all together 

• “Tell me what you want, and I will explain 
tradeoffs” 

• Not as precise as natural science 

 



What is Political Economy? 

• Take Government actor more seriously 

– Realize Government not monolithic 

– Conglomerate of 535 fiefdoms (or more) 

• More ‘realistic’ than Economics 

• Strays into “What should we maximize?” 

• Ethics (not what you learn in Econ PhD) 

 

 



Clarify Questions for Course 

• What are effects of LHC? 

• What are effects of building LHC in Europe? 

– Matt answered these quite well 

– Benefits difficult to measure and long time frame 

– No real cost from Europe vs US 

• What are effects of less basic research? 

– Postpone until we cover growth 

 



Important Distinctions 

• Would something benefit US vs world? 

– Zero sum game 

– Is this good? 

• Would something benefit world? 

– Win-Win 

– Probably good 



Economics Outline 

• Tradeoffs 

• Practice tradeoffs 

• Public goods 



Tradeoffs 

• Economics is all about tradeoffs 

• To get more of X, you must give up Y 

– Getting more X costs you an opportunity of Y 

– Opportunity Cost 

• Measuring opportunity costs is tricky 



TANSTAAFL 

• There Ain’t No Such Thing As A Free Lunch 

• Immortalized by . . . 

 



TANSTAAFL 

• There Ain’t No Such Thing As A Free Lunch 

• Immortalized by . . . Robert Heinlein 

– The Moon Is a Harsh Mistress 

– Similar to 2nd Law of Thermodynamics 

• This is a good one line description of econ 

 



Practice Tradeoffs 

• What was the opportunity cost of attending 
class today? 

• What would opportunity cost of LHC in US be 
today? 

– Depends on what you give up 

– What would we give up? 



Guess 1 

• We take LHC funding from Federal budget in 
proportional amounts from everything 

 



Guess 1 

• We take LHC funding from Federal budget in 
proportional amounts from everything 

 



Including State 

• Adding in state spending increases numerator 
and denominator 

– Health Care  24% 

– Pensions  18% 

– Defense  14% 

– Education  13% 

• Why did Health care go up? 

• Why did Pensions stay roughly same? 

 

 



Guess 2 

• We take it from other science funding 

• Hurts all other science 

• Funding one group of specialists instead of a 
different group 

• Not clear that really helps in aggregate 

• NIH probably the loser here 



Guess 3 

• Raise taxes 

– Has negative effects on the economy 

– Small number (only 11 billion $) so small effects 

• Borrow more 

– Billing future taxpayers 

– Morally unclear 



Guess 4 (Bad Economics) 

• Pick your most hated wasteful program  

• Show that SSC obviously better than that 

• This is looking for a free lunch 

• If waste were easy to eliminate, it would 
already happen 

• Don’t need SSC (or any new project) to point 
out dumb spending 



What Did We Omit? 

• Physicists! (scientists in general) 

• Working on LHC and Higgs means you are NOT 
working on something else 

• I have not seen any estimate of costs that 
includes the opportunity cost of foregone 
research 

• Maybe all other projects are of low quality? 

– But probably not 0 quality 



Growth Outline 

• Basics 

• Growth vs Development 

• Exponential Growth and scales 

• Data 

• Conclusions  



Growth Basics 

• How should we measure growth? 

• GDP = value of all final goods = income 

– Why final? 

– Why goods? 

• Purchasing Power Parity (PPP) adjusted 

• Real = adjusted for inflation 

• Basically stuff – loosely defined 

– problems 

 



Growth 

• Why do countries grow? 
– Labor (L): Usually measured in skill sets 

– Capital (K): Can be extended to human K 

– ‘Technology’ A 

• Y = AK.3L.7 

• Technology is tricky 
– Stock of usable knowledge 

– Institutions 

– We do not really know 

 



Growth and Development Facts 

• Rich countries grow at ~2% per year 

• Other countries can catch up (development) 

– 50% of world produces less than 10% US GDP/per 

– We lack a good theory of growth (poor to rich) 

– Many stories – none explain all data 

• We are more confident about growth (rich) 



Poverty is Concentrated 



Exponential Growth and Scales 



Exponential Growth and Scales 
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Growth and Science  

• Expenditures on basic research vary  

• 2% Long Run growth rate does not 

• Either not closely related or very long term 

 



Public Goods 

• Non-rival 

– Many people can benefit from the good 

– Most electronic media, national defense, fire 
protection, uncrowded classrooms, knowledge 

• Non-Excludable 

– You cannot prevent people from consuming it 

– National defense, living in a safe society, living in 
an equal society, unpatented research 

 



Role for Government 

• Free markets fail to provide the ‘correct’ 
amount of public goods (underprovide) 

• Basic argument for Government funding for 
research 

• Counterexamples: 

– Radio broadcasts 

– Lighthouses 

– Some real estate developments 



Next Time 

• Calculate benefits a few ways 

• Show some poor estimates 

• Caveats 

• Crystal ball predictions 



OASDI SS Cost vs Rev 


