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Physics & Finance 

My History 

"   Thirteen years in applied physics, engineering, 
theoretical physics, applied math 

"   Recruited to Wall Street (by Citibank physicist) 

"   Seven employers in 22 years in finance 



Physics & Finance 

Physicists’ Habits and Traits 

"   Solving problems and “figuring things out” 

"   “Seeking truth” – this is physics and …. 
“natural philosophy” 

"   Need always to be on a learning curve (??) 



Physics & Finance 

Physics Today, January 1997 
Maxwell-consulting.com/Physicists_Finance_low_mem.pdf 



Physics & Finance 

Value and Success 

"   Since goal is to “seek truth,” must also seek 
outside the realms of physical phenomena, math, 
visualization, et cetera 

"   Other skills:  People; Presentation; Writing; 
Multi-Lingual; All Communication; Information 
Research and Synthesis; Judgment 

"   Arrogance & Humility 



Physics & Finance 

Seeking Truth 

"   Truth is not the priority of virtually all 
organizations … often Truth is the enemy! 

"   How physicists have failed 
"  Use of models 
"  Finance has shaped physicists …. 

"   How physicists have succeeded 
"  Emphasis on data 
"  Growing awareness of model risk 
"  Displacing economists 



Physics & Finance 

Money, Blood and Revolution 

"   Book recommendation! 

"   George Cooper argues economics is “in crisis” 

"   Best parts are: 
"  Excerpts from History of Science 
"  Explanation of “schools” of Economics 
"  Elaboration that people will continue 
to use (and even believe) theories, 
methods, and orthodoxy that are proven 
wrong UNTIL there are replacements 



Current State of Banking 

What do Banks do? 

Bank 

Borrow $ from Lenders 

Borrow $ from Depositors 

Lend $ to Borrowers 

Receive $ from Shareholders 



Current State of Banking 

"   Fail frequently and taxpayers “must” support 

"   Existence of regulation sensible due to the 
government liability (“moral hazard”) 

"   But regulation to “prevent” failures is intrusive, 
expensive, and ineffective (eg, former CEO BB&T) 

"   Failing, weak, or zombie banks reduce lending 
which decreases money supply => deflation 



Current State of Banking 

Observations of Several Sources 

"   Admati and Hellwig (Bankers’ New Clothes) claim 
banks need much more equity 

"   Mismatch of assets and liabilities is historical 
mistake (risk management principle) 

"   Regulation has failed and will fail – see Sheila 
Bair Bull by the Horns – purported capital models 
are entirely wrong; regulators are “trapped” 

"   Calomiris and Haber (Fragile by Design) argue 
that banks are “political bargains” between 
government and bankers 



Business Failures 

"   Hundreds of thousands of businesses fail 
annually in the U.S. (roughly 30 million total) 

"  “Ingenious” (?) aspect of capitalism:  threat of 
failure prods companies to keep customers happy 

"   Gov’t does not save non-banks (GM and 
Chrysler aside), why try to prevent bank failures? 

"   Old J.P. Morgan version of capitalism quite 
different – competition ruinous to bondholders – 
form Trusts and monopolies 



Banking Risk 

BANKS:  Fail Frequently – RISKY ! 

Huge Leverage – Typical of Banks and Similar 
Financial Entities 



Banking Risk 

BANKS:  Fail Frequently – RISKY ! 

Bank Leverage is Much Higher That That of Other 
Corporate Entities 



Banking Risk 

BANKS:  Fail Frequently – RISKY ! 

Bank Failure Rate is DEFAULT Rate in the absence 
of government rescue / bailout 



Banking Risk 

BANKS:  Fail Frequently – RISKY ! 

Banks are JUNK !! 

(Bank “Failure Rating” is below Investment Grade) 



History of Banking 

Deposits are Bank Debt with Daily Maturity 
Risky and Unstable ! 
“Run on the Bank” 



History of Banking 

"   Bank Deposits are Debt Obligations of the Bank 

"   Depositors May Withdraw Funds at ANY TIME 
with NO Advance Notice 

"   Yet Banks DO NOT HOLD CASH (or reserves) 
to Pay Depositors 

"   “Reserve Requirement” is 10% in the U.S. 

"    Bank Failures Always Begin with “Runs” 



History of Banking 

"   “Fractional Reserve Banking” has origins in 
17th century London (G. Selgin, Those Dishonest 
Goldsmiths) 

"   Depositors are thus DEBT INVESTORS in the 
Bank and have Risk to Bank Activities yet can 
redeem at par on demand 

"   Walter Bagehot, Lombard Street – a Description of 
the Money Market 

"   Government Deposit Insurance – Not a 
Solution ! 



Central Banks, Regulation, Lending & Inflation 

"   Swedish Riksbank (1668) / Bank of England 
(1694) – formed as “funding arms” to government 

"   Myth of “central bank independence” – which 
is a good idea! – history’s theme is government 
destruction of the country’s money 

"   Central banks “control the money” – 
monetary policy 

"   Central banks inspect and regulate the “private 
banks” to prevent panics and failures 



Central Banks, Regulation, Lending & Inflation 

"   Fractional reserve bank lending increases the 
money supply (common in textbooks but puzzling!) 

"   “Money Supply” is roughly “currency + bank 
deposits” held by citizens and companies 

"   Prices in the economy – inflation and deflation – 
depend directly on money supply, so change in the 
level of bank lending pushes prices up or down 

"   Capital adequacy requirement encourages de-
leveraging after losses with resulting deflation as 
(fractional reserve) bank lending falls 



Fixing Banking 

"   “Reserve Requirement”  !  100% 

"   Drastic Change, but easy to implement ! 

"   Split each Bank into “Bank A” and “Bank B” 

"   Bank Deposits “Completely Safe” 



Fixing Banking 



Fixing Banking 

Split Each Bank into “Bank A” and “Bank B” 

“A” 

“B” 

All Deposits 
+ Some Equity 

All Other Bank Debt 
& Equity 

Cash & Reserves 

All Other Bank Assets 
& Risky Activities 

ASSETS LIABILITIES 



Fixing Banking 

Transition to 100% Reserve over Five Years 
Banks already have Excess Reserves ! 

5 yrs 4 3 2 1 

20% 

40% 

60% 

80% 

100% 



Fixing Banking 

DEFLATION PROBLEM ! 

"   Full Reserve Banking decreases Money Supply 

"   Deflation would be “confusing” and 
detrimental to debtors 

"   Solution:  “Quantitative Easing” to maintain 
price level during transition period ONLY 



Fixing Banking 

What would the Central Bank buy in its QE? 
More Government Debt?! 



Recap 

!    Banks fail frequently 

!    Choice of high leverage and A-L mismatch 

!    Gov’t support due to fear of bank failures 

!    Fractional reserve banking ties bank lending 
(and solvency and health) to full economy 

!    Solution:  eliminate fractional reserve 
banking and do not rescue “Bank B” 


