November 19, 2015
To: Interested Colleagues
From: Lloyd Etheredge?

Re: The Optimistic Case for Rapid Learning Economics

This memorandum outlines, from three perspectives, an optimistic scientific
case that a rapid learning system for macroeconomics is possible. Such an
achievement, by using the best scientific methods, is likely to provide a better fu-
ture for billions of people. The three perspectives are: 1.) The existence of “up-
grade” variables, widely acknowledged by the profession; 2.) The existence of
competing theories that will produce scientific learning about important chal-
lenges as new data systems allow them to be tested; 3.) The existence of im-
proved scientific methods for data analysis and fast machine-assisted learning,
developed by NIH and the biomedical sciences, that can yield rapid discoveries for

US and other G-20 economies.

I. Missing “upgrade” variables acknowledged by professionals

The following graph compares the two-year GDP forecasting errors of the Con-
gressional Budget Office, Administration, and about 50 private sector “Blue Chip”
models since 1976.2 They closely track one another. This is a highly competitive

business. Almost everybody uses the same government data, traditional

1 Director, Government Learning Project, Policy Sciences Center, Inc., a public foundation. URL:
URL: www.policyscience.net; lloyd.etheredge@policyscience.net; 301-365-5241.

2 Congressional Budget Office, CBO’s Economic Forecasting Record: 2015 Update (Washington,
DC: Congressional Budget Office, February 2015). Online. Comparing Federal Reserve two-year
forecasts produces similar results.
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Blue Chip Consensus is based on about 50 private forecasting models.

conceptual frameworks, and linear regression analysis of quarterly time series

data. We should not wait for further progress from the current data system. 3

3 The average (root mean square) forecasting error of 1.8, compared to an actual growth rate
that might be 3.0, is large for scientific models in most fields, perhaps another reason to be op-
timistic.



There is professional agreement that there are several types of missing varia-

bles:

1.) The “mystery” variables that cause recessions/collapses and recoveries are

missing: as CBO reports, forecasting equations miss "turning points";*

2.) By design, the predictable nonrational psychological mechanisms and soci-
etal forces (discovered by the other social sciences) that might affect economic
behavior are missing. [Macroeconomic forecasting uses aggregate variables de-
fined by accountants and the tax code; the coefficients are (without independent
verification) interpreted as rational choices, although they might be compounds of
several individual cognitive processes and emotions or organizational or cultural

characteristics;

3.) New structural or systemic changes in the world — e.g., information age
technologies and technologies (plus other factors) that change oil prices, sociolog-
ical/cultural changes, and a globalizing economy - are missing. The analysis of
standard quarterly time series data, with coefficients averaged across history,
slows learning, limits reliability, and this also (as we will see below, in Larry Sum-

mers’s argument) might be dangerous.

Other recognized limitations and upgrade opportunities might be discussed.

However, for current purposes, this inventory makes the point: The message is

4 Op cit., pp. 7-11.



optimistic. Although nobody can know the results of new scientific research in ad-
vance, there already is broad professional agreement about several types of plau-

sible variables for a To Do list and scientific upgrade.

Il. Competing Theories and Policy Disagreements to Establish Initial Priorities

The second perspective that gives optimism for rapid learning is that there al-
ready are well-structured disagreements, with policy relevant implications, that
can be tested quickly to improve economic science in the US and other G-20 na-

tions. For example, here are five controversies:

A. “The Global Economy is in Serious Danger.”

The attached Op Ed piece (last month) by former Harvard President and for-
mer Treasury Secretary Larry Summers, “The Global Economy is in Serious Dan-
ger,” argues that there have been fundamental global changes.” The coefficients
have changed and there are new variables. Thus, it is dangerous to use conven-
tional economic models and rely upon current economic science. The global eco-
nomic recovery (that already has taken twice as long as estimated by conven-
tional equations) will take much longer and the future could be surprisingly worse
than we expect. [This argument requires that missing variables be identified, coef-
ficients re-estimated, and deeper causes of changed coefficients (if they are
found) be understood —and much sooner than the analysis of historical time se-

ries can achieve].

5 Larry Summers, “The Global Economy is in Serious Danger,” Washington Post, October 7,
2015.




B.) Economic science doesn't need further learning. Governments only need to

listen to economists.

The attached Op Ed piece (earlier this month) by Nobelist Paul Krugman, “Aus-
terity’s Grim Legacy,” argues that there are no missing variables of consequence.®
Economic recovery has been delayed, in the US and abroad, simply because gov-

ernments stopped listening to the equations and sound policy advice.

This is a challenging counter-factual argument. A task for Krugman’s thesis is to
explain apparently unreliable equations that scared people. G-20 governments lis-
tened when the crisis began but, after initial success, the fiscal stimulus policies
also faltered in their prediction of recovery. Economic forecasters had no reliable
estimates of how much time and money would be required to achieve the turning
point. If we should renew the large fiscal stimulus solutions, can there be rapid
learning to address the risk of new failure + massive national debts without

achieving healthy growth?

C.) Linear equation models are giving the wrong result.

"How reliable are these tools? They work, but they don’t work great. People

and institutions find ways around them.” - Olivier Blanchard ’

The International Monetary Fund’s former Chief Economist, Olivier Blanchard,
implies that global economic science can become more realistic by upgrading

from physics-like linear regression forecasting models to game-theoretic models.

& The New York Times, November 6, 2015. Online.
7 Cited in Lloyd S. Etheredge, “A Rapid Learning System for G-20 Macroeconomics: From Green-
spanto Shiller and Big Data.” Unpublished, online at www.policyscience.net atl. A., p. 29.
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Today, smarter people, with growing asymmetries of brainpower and funds for
lobbying, can outsmart many national governments. The force of his argument is
backed by IMF data (not widely known to the public) that the world, from the late
1970s to 2003, had 117 banking crises in 93 countries in which much or all of the
banking capital was exhausted. Many financial institutions developed strategies
for privatizing the gains (during the upside of the bubbles) then secured govern-
ment bailouts during the crisis phase. In 27 of the cases, they dumped onto gov-
ernments and taxpayers added national debt equal to 10% of GDP, often much
more.® This is not Tulipmania anymore. The problems are not “irrational exuber-
ance” of mass investors but brilliant strategies by alpha predators who can pene-
trate political systems and shape policy, a phenomenon hidden by missing varia-

bles and averaged-coefficient equations.

The better prediction equations of the new domestic and global reality may be

the Lotka-Volterra predator-prey equations.

D.) The Ayn Rand novel model of life and the economy has valuable insights.

Former Federal Reserve Chairman Alan Greenspan has challenged the aca-
demic members of his profession toimprove their forecasting by including a prior-
ity list of psychological and cultural variables.’ Specifically: although Greenspan
has mastered the data and ideas in economic forecasting models he also believes

that all of us (and the economy) live inside an Ayn Rand novel, a dramain rela-

8 Etheredge, Op. cit., p. 25. Drawn from a discussion by Martin Wolf.
9 The Map and the Territory (NY: Penguin Press, 2013).
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tionship to government and other institutions. The list of variables should recog-
nize basic psychological truths about life, taking responsibility, the work ethic, re-
lations to government (and all authority) and the goal of healthy self-starting, mo-
tivated individuals. His views are similar to Governor Romney's psychological diag-
nosis of 47% of Americans and to the psychological counseling of Reaganomics
and Margaret Thatcher, and to the defining economic/psychological truths be-
lieved by Paul Ryan, the new Republican Speaker of the House of Representatives.
[These views —the “Ayn Rand novel” model —have been acknowledged as a co-
herent and serious model, held by intellectual leaders of Republicans in Congress,

by Paul Krugman (although he thinks that they are dangerous fools).]

It is sometimes alleged that people like Greenspan or Paul Ryan are ideologues
who “ignore data.” Although the Krugman’s of the world may eventually prove
them wrong, this is partly unfair. Sometimes, their data comes from personal ex-
perience and truths that shape their identity. And, while it may have been an his-
torical artifact, econometric modeling evolved from a conventional national ac-
counting system of variables that excluded their ideas from the databases and any

Honest Broker estimates from the forecasting models.®

10 |loyd S. Etheredge, “President Reagan’s Counseling,” Political Psychology (1984), online at
www.policyscience.net.

11 Civic optimism also might be possible. Rapid learning about these Republican-model missing
variables, with Honest Broker testing, might shift votes, at the margin, to produce creative legis-
lative compromise and improve agreement in Washington. The simple step of including a con-
sumer “mandate” for individual responsibility to buy health insurance — a provision derived
from Governor Romney’s compromise health plan In Massachusetts — preserved an essential
element of moral and civic health (in the Republican model) and achieved passage of Obamac-
are.




E.) Breakdowns of Moral Credibility and Trust in Major Institutions

| also derive optimism because there are new theories (that | have suggested)
to explain why policies derived from conventional equations (e.g., low interest
rates and fiscal stimulus) misdiagnosed the current breakdowns and do not re-
store confidence reliably. The current crisis was a sudden and frightening break-
down of trustworthiness and moral credibility by major institutions - govern-
ments, political systems, and financial institutions. Confidence in the future can-
not be restored by traditional remedies alone because these major institutions
have not restored confidence in themselves.'? If true, science-based learning can

help to invent better options.

lll.) New Rapid Learning Technology

A third perspective also gives optimism about the possibility of a rapid learn-
ing system for economics, which might swiftly benefit economic recovery and the

future well-being of billions of people.

Specifically: We have new supercomputer-assisted learning technologies that
can be applied to Everything Included databases and produce unexpected discov-
eries quickly. NIH has shown the new rapid learning systems to be stunningly suc-

cessfuland that they can be routinely applied even to 100,000+ variables/case

12 | loyd Etheredge, “’Animal Spirits’ and Economic Recovery: Reading the Lessons Correctly,”
online at www.policyscience.net atl. A. See also Robert Shiller: “I suspect that there is a real, if
still unsubstantiated, link between widespread anxieties and the strange dynamics of the eco-
nomic world we live in today” in his “Anxiety and Interest Rates: How Uncertainty is Weighing
on Us,” The New York Times, February 7, 2015. Online.
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and tens of millions of cases: for many centuries cancers were classified by the
site of occurrence — now we know, from genetic markers, that there might be ten
types of cancer that occur in the breast, each with its own causal pathway and
possibility of new, precision treatment. The cost of genetic analysis has dropped
more than a million-fold.*® Last week, similar initial discoveries of three types of
Type |l diabetes were announced.** And we are just at the beginning of the new

rapid learning system.’

The new NIH computer and Big Data strategy also has invented a faster global
discovery system. For example, initial discovery thresholds can be set at 0.70 con-
fidence (rather than 0.95) and the results “published” to computer memory for
fast further analysis with new samples and without delays for academic publica-
tion. Supercomputing analysis for discovery can operate 24x7 at almost the speed

of thought, rather than the speed of an NIH or NSF grant process.

The Nobelist Robert Shiller (although without invoking supercomputers, ma-
chine-assisted discovery, and Big Data) has recommended this kind of strategy: an
inclusive conceptual and data framework that builds economic theory and reliable

economic policy on a foundation of how people actually behave. (I am in Shiller’s

13 ‘David Reshef et al, “Detecting Novel Associations in Large Sets of Data,” Science, 334, (De-
cember 16, 2011), pp. 1518-1524; Vogelstein et al., “Cancer Genome Landscapes,” Science, 339,
(March 29, 2013), pp. 1546-1558.

14 Francis Collins, “Big Data Study Reveals Possible Subtypes of Type Il Diabetes” NIH Director’s
blog, posted online November 10, 2015.



camp)®. .. There are no guarantees, but the possibility of rapid learning econom-

ics is more optimistic than if these technologies did not exist.

Attachments

- Larry Summers, “The Global Economy is in Serious Danger,” Washington Post,

October 7, 2015.

- Paul Krugman, “Austerity’s Grim Legacy,” The New York Times, November 6,

2015.

- Lloyd S. Etheredge, “President Reagan’s Counseling,” Political Psychology, 5:4
(1984), pp. 737-740.

- Francis Collins, “Big Data Study Reveals Possible Subtypes of Type |l Diabetes”
NIH Director’s blog, posted online November 10, 2015.

15 Etheredge, “A Rapid Learning System . ..” op. cit.; NIH’s Everything Included /machine-as-
sisted learning strategy also allows an empirical redefining of all variables and classifications.
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The global economy is in serious danger

By Lawrence Summers October 7, 2015. The Washington Post.

As the world’s financial policymakers convene for their annual meeting Friday in
Peru, the dangers facing the global economy are more severe than at any time since
the Lehman Brothers bankruptcy in 2008. The problem of secular stagnation — the
inability of the industrial world to grow at satisfactory rates even with very loose
monetary policies — is growing worse in the wake of problems in most big
emerging markets, starting with China.

This raises the specter of a global vicious cycle in which slow growth in industrial
countries hurts emerging markets, thereby slowing Western growth further.
Industrialized economies that are barely running above stall speed can ill afford a
negative global shock.

Policymakers badly underestimate the risks of botha return to recession in the
West and of a period where global growth is unacceptably slow, a global growth
recession. If a recession were to occur, monetary policymakers would lack the
tools to respond. There is essentially no room left for easing in the industrial world.
Interest rates are expected to remain very low almost permanently in Japan and
Europe and to rise only very slowly in the United States. Today’s challenges call
for a clear global commitment to the acceleration of growth as the main goal of
macroeconomic policy. Action cannot be confined to monetary policy.

There is an old proverb: “You do not want to know the things you can get used to.”
It is all too applicable to the global economy in recent years. While the talk has
been of recovery and putting the economic crisis behind us, gross domestic product


http://www.imf.org/external/am/

forecasts have been revised sharply downward almost everywhere. Relative to its
2012 forecasts, the International Monetary Fund has reduced its forecasts for U.S.
GDP in 2020 by 6 percent, for Europe by 3 percent, for China by 14 percent, for
emerging markets by 10 percent and for the world as a whole by 6 percent. These
dismal figures assume there will be no recessions in the industrial world and an
absence of systemic crises in the developing world. Neither can be taken for
granted.

We are in a new macroeconomic epochwhere the risk of deflation is higher than
that of inflation, and we cannot rely on the self-restoring features of market
economies. The effects of hysteresis — where recessions are not just costly but
also stunt the growth of future output — appear far stronger than anyone imagined
a few years ago. Western bond markets are sending a strong signal that there is too
little, rather than too much, outstanding government debt. As always when things
go badly, there is a great debate between those who believe in staying the course
and those who urge a serious correction. I am convinced of the urgent need for

substantial changes in the world’s economic strategy.

History tells us that markets are inefficient and often wrong in their judgments
about economic fundamentals. It also teaches us that policymakers who ignore
adverse market signals because they are inconsistent with their preconceptions risk
serious error. This is one of the most important lessons of the onset of the financial
crisis in 2008.Had policymakers heeded the pricing signal on the U.S. housing
market from mortgage securities, or on the health of the financial system from
bank stock prices, they would have reacted far more quickly to the gathering storm.
There is also a lesson from Europe. Policymakers who dismissed market signals
that Greek debt would not be repaid in full delayed necessary adjustments — at
great cost.



Lessons from the bond market

It is instructive to consider what government bond markets in the industrialized
world are implying today. These are the most liquid financial markets in the world
and reflect the judgments of a large group of highly informed traders. Two
conclusions stand out.

First, the risks tilt heavily toward inflation rates below official targets. Nowhere in
the industrial world is there an expectation that central banks will hit their
2 percent targets in the foreseeable future. Inflation expectations are highest in the

United States — and even here the market expects inflation of barely 1.5 percent
for the five-year period starting in 2020. This is despite the fact that the market
believes that monetary policy will remain much looser than the Fed expects, as the

Fed funds futures market predicts a rate around 1 percent at the end of 2017

compared with the Fed’s mostrecent median forecast of 2.6 percent. If the market
believed the Fed on monetary policy, it would expect even less inflation and a real

risk of deflation.

Second, the prevailing expectation is of extraordinarily low real interest rates,
which is the difference between interest rates and inflation. Real rates have been on
a downward trend for nearly a quarter-century, and the average real rate in the
industrialized world over the next 10 years is expected to be zero. Even this
presumably reflects some probability that it will be artificially increased by
nominal rates at a zero bound — the fact that central banks cannot reduce short-
term interest rates below zero — and deflation. In the presence of such low real
rates, there can be little chance that economies would overheat.


http://www.federalreserve.gov/pubs/feds/2008/200805/200805abs.html
http://www.cmegroup.com/trading/interest-rates/stir/30-day-federal-fund.html
http://www.cmegroup.com/trading/interest-rates/stir/30-day-federal-fund.html

Many will argue that bond yields are artificially depressed by quantitative easing
(QE) and so it is wrong to use them to draw inferences about future inflation and
real rates. This possibility cannot be ruled out. But it is noteworthy that bond yields
are now lower in the United States than their average during the period of
quantitative easing and that forecasters have been confidently — but wrongly —
expecting them to rise for years.

The strongest explanation for this combination of slow growth, expected low
inflation and zero real rates is the secular stagnation hypothesis. It holds that a
combination of higher saving propensities, lower investment propensities and
increased risk aversion have operated to depress the real interest rates that go with
full employment to the point where the zero lower bound on nominal rates is
constraining.

There are four contributing factors that lead to much lower normal real rates:

eFirst, increasesin inequality — the share of income going to capital and
corporate retained earnings — raise the propensity to save.

e Second, an expectation that growth will slow due to a smaller labor force growth
and slower productivity growth reduces investment and boosts the incentives

to save.

e Third, increased friction in financial intermediation caused by more extensive

regulation and increased uncertainty discourages investment.

e Fourth, reductions in the price of capital goods and in the quantity of physical
capital needed to operate a business — think of Facebook having more than five
times the market value of General Motors.



Emerging markets

Until recently, a major bright spothas been the strength of emerging markets. They
have been substantial recipients of capital from developed countries that could not
be invested productively at home. The result has been higher interest rates than
would otherwise obtain, greater export demand for industrial countries’ products
and more competitive exchange rates for developed economies. Gross flows of
capital from industrial countries to developing countries rose from $240 billion in
2002 to $1.1 trillion in 2014. Of particular relevance for the discussion of interest
rates is that foreign currency borrowing by the nonfinancial sector of developing
countries rose from $1.7 trillion in 2008 to $4.3 trillion in 2015.

has now gone into reverse. According to the Institute of International Finance,

developing country capital flows fell sharply this year — marking the first such

decline in almost 30 years, as the amount of private capital leaving developing
countries eclipsed $1 trillion.

What does this mean for the world’s policymakers gathering in Lima? This is no
time for complacency. The idea that slow growth is only a temporary consequence
of the 2008 financial crisis is absurd. The latest data suggest growth is slowing in
the United States, and it is already slow in Europe and Japan. A global economy
near stall speed is one where the primary danger is recession. The most successful
macroeconomic policy action of the past few years was European Central Bank

President Mario Draghi’s famous vow that the ECB would do “whatever it takes”

to preserve the euro, uttered at a moment when the single currency appeared to be
on the brink. By making an unconditional commitment to providing liquidity and

supporting growth, Draghi prevented an incipient panic and helped lift European

growth rates — albeit not by enough.


https://www.iif.com/publications/capital-flows
https://www.iif.com/publications/capital-flows
https://www.iif.com/publications/capital-flows
http://www.bloomberg.com/news/articles/2012-07-26/draghi-says-ecb-to-do-whatever-needed-as-yields-threaten-europe

Any discussion has to start with China, which poured more concrete between 2010
and 2013 than the United States did in the entire 20th century. A reading of the

recent history of investment-driven economies — whether in Japan before the oil

shock of the 1970s and 1980s or the Asian Tigers in the late 1990s — tells us that
growth does not fall off gently.

China faces many other challenges, ranging from the most rapid population aging
in the history of the planet to a slowdown in rural-to-urban migration. It also faces
issues of political legitimacy and how to cope with hangovers of unproductive
investment. Even taking an optimistic view — where China shifts smoothly to a
consumption-led growth model led by services — its production mix will be much

lighter. The days when it could sustain global commodity markets are over.

The problems are hardly confined to China. Russia struggles with low oil prices, a
breakdown in the rule of law and harsh sanctions. Brazil has been hit by the
decline in commodity prices but even more by political dysfunction. India is a rare
exception. But from Central Europe to Mexico to Turkey to Southeast Asia, the
combination of industrial growth declines and dysfunctional politics is slowing
growth, discouraging capital inflows and encouraging capital outflows.

No time for complacency

What is needed now is something equivalent but on a global scale — a signal that
the authorities recognize that secular stagnation, and its spread to the world, is the

dominant risk we face. After last Friday’s dismal U.S. jobs report, the Fed must

recognize what should already have been clear: that the risks to the U.S. economy
are two-sided. Rates will be increased only if there are clear and direct signs of

inflation or of financial euphoria breaking out. The Fed must also state its


http://www.gatesnotes.com/Books/Making-the-Modern-World
http://www.washingtonpost.com/news/wonkblog/wp/2015/10/02/there-is-no-silver-lining-in-todays-jobs-report/

readiness to help prevent global financial fragility from leading to a global
recession.

The central banks of Europe and Japan need to be clear that their biggest risk is a
further slowdown. They must indicate a willingness to be creative in the use of the
tools at their disposal. With bond yields well below 1 percent, it is doubtful that
traditional quantitative easing will have much stimulative effect. They must be
prepared to consider support for assets suchas corporate securities that carry risk
premiums that can be meaningfully reduced and even to recognize that by
absorbing bonds used to finance fiscal expansion they can achieve more.

Long-term low interest rates radically alter how we should think about fiscal
policy. Just as homeowners can afford larger mortgages when rates are low,
government can also sustain higher deficits. If a debt-to-GDP ratio of 60 percent
was appropriate when governments faced real borrowing costs of 5 percent, then a
far higher figure is surely appropriate today when real borrowing costs are
negative.

The case for more expansionary fiscal policy is especially strong when it is spent
on investment or maintenance. Wherever countries print their own currency and
interest rates are constrained by the zero bound, there is a compelling case for
fiscal expansion until demand accelerates to the point where interest rates can be
raised. While the problem before 2008 was too much lending, many more of

today’s problems have to do with too little lending for productive investment.

Inevitably, there will be discussion of the need for structural reform at the Lima
meetings — there always is. But to emphasize this now would be to embrace the

macroeconomic status quo. The world’s largest markets are telling us with ever-



increasing force that we are in a different world than we have been accustomed to.
Traditional approaches of focusing on sound government finance, increased supply
potential and avoidance of inflation court disaster. Moreover, the world’s principal
tool for dealing with contraction — monetary policy — is largely played out and
will be less effective if contraction comes. It follows that policies aimed at lifting
global demand are imperative.

If I am wrong about expansionary fiscal policy and such measures are pursued, the
risks are that inflation will accelerate too rapidly, economies will overheat and too
much capital will flow to developing countries. These outcomes seem remote. But
if they materialize, standard approaches can be used to combat them.

If 1 am right and policy proceeds along the current path, the risk is that the global
economy will fall into a trap not unlike the one Japan has beenin for 25 years,
where growth stagnates but little can be done to fix it. It is an irony oftoday’s
secular stagnation that what is conventionally regarded as imprudent offers the
only prudent way forward.



Austerity’s Grim Legacy

NOV. 6, 2015. by Paul Krugman, The New York Times

When economic crisis struck in 2008, policy makers by and large did the right thing. The Federal Reserve
and other central banks realized that supporting the financial system took priority over conventional notions
of monetary prudence. The Obama administration and its counterparts realized that in a slumping economy
budget deficits were helpful, not harmful. And the money-printing and borrowing worked: A repeat of the
Great Depression, which seemed all too possible at the time, was avoided.

Then it all went wrong. And the consequences of the wrong turn we took look worse now than the harshest
critics of conventional wisdom ever imagined.

For those who don’t remember (it's hard to believe how long this has gone on): In 2010, more or less
suddenly, the policy elite on both sides of the Atlantic decided to stop worrying about unemployment and
start worrying about budget deficits instead.

This shift wasn’t driven by evidence or careful analysis. In fact, it was very much at odds with basic
economics. Yet ominous talk about the dangers of deficits became something everyone said because
everyone else was saying it, and dissenters were no longer considered respectable — which is why | began
describing those parroting the orthodoxy of the moment as Very Serious People.

Some of us tried in vain to point out that deficit fetishism was both wrongheaded and destructive, that
there was no good evidence that government debt was a problem for major economies, while there was
plenty of evidence that cutting spending in a depressed economy would deepen the depression.

And we were vindicated by events. More than four and a half years have passed since Alan Simpson and
Erskine Bowles warned of a fiscal crisis within two years; U.S. borrowing costs remain at historic lows.
Meanwhile, the austerity policies that were put into place in 2010 and after had exactly the depressing
effects textbook economics predicted; the confidence fairy never did put in an appearance.

Yet there’s growing evidence that we critics actually underestimated just how destructive the turn to
austerity would be. Specifically, it now looks as if austerity policies didn’t just impose short-term losses of
jobs and output, but they also crippled long-run growth.

The idea that policies that depress the economy in the short run also inflict lasting damage is generally
referred to as “hysteresis.” It's an idea with an impressive pedigree: The case for hysteresis was made in a
well-known 1986 paper by Olivier Blanchard, who later became the chief economist at the International
Monetary Fund, and Lawrence Summers, who served as a top official in both the Clinton and the Obama
administrations. But | think everyone was hesitant to apply the idea to the Great Recession, for fear of
seeming excessively alarmist.

At this point, however, the evidence practically screams hysteresis. Even countries that seem to have
largely recovered from the crisis, like the United States, are far poorer than precrisis projections suggested
they would be at this point. And a new paper by Mr. Summers and Antonio Fatas, in addition to supporting
other economists’ conclusion that the crisis seems to have done enormous long-run damage, shows that
the downgrading of nations’ long-run prospects is strongly correlated with the amount of austerity they
imposed.

What this suggests is that the turn to austerity had truly catastrophic effects, going far beyond the jobs and
income lost in the first few years. In fact, the long-run damage suggested by the Fatas-Summers estimates
is easily big enough to make austerity a self-defeating policy even in purely fiscal terms: Governments that
slashed spending in the face of depression hurt their economies, and hence their future tax receipts, so
much that even their debt will end up higher than it would have been without the cuts.

And the bitter irony of the story is that this catastrophic policy was undertaken in the name of long-run


http://www.nytimes.com/2010/07/02/opinion/02krugman.html?_r=0
http://blogs.wsj.com/washwire/2011/03/08/bowles-simpson-fiscal-crisis-could-come-within-2-years/
http://blogs.wsj.com/washwire/2011/03/08/bowles-simpson-fiscal-crisis-could-come-within-2-years/
https://www.imf.org/external/pubs/ft/wp/2013/wp1301.pdf
https://www.imf.org/external/pubs/ft/wp/2013/wp1301.pdf
http://www.nber.org/chapters/c4245.pdf
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http://krugman.blogs.nytimes.com/2014/06/20/austerity-and-hysteresis/

responsibility, that those who protested against the wrong turn were dismissed as feckless.

There are a few obvious lessons from this debacle. “All the important people say so” is not, it turns out, a
good way to decide on policy; groupthink is no substitute for clear analysis. Also, calling for sacrifice (by
other people, of course) doesn't mean you're tough-minded.

But will these lessons sink in? Past economic troubles, like the stagflation of the 1970s, led to widespread
reconsideration of economic orthodoxy. But one striking aspect of the past few years has been how few
people are willing to admit having been wrong about anything. It seems all too possible that the Very
Serious People who cheered on disastrous policies will learn nothing from the experience. And that is, in its
own way, as scary as the economic outlook.



sayels a) ing Aupeas [ed1s4yd ur suonoe s1e asayy saunnpuadxa pue saxe)
185 wed Juapssasd ay -aina ) mOfs sondays asayy ysu st uedeay Jj
W3 A{punojoid 99 pinod 3y Auqiqissod 3y uaad JWPR 154U [ A2y
leq) .mEﬁqu,u op uspisard oy jey) PUEBWLP Q) pawIoisnase oS ‘tuapuadap
* Ajiea13ojoydhsd os Juawuisaogd 15IALOE U JO ewrelp 9yl 0] paioippe os aie
BIPIUL SMaU [e13qY ulaiseq ay) ydnor se st 3] *Aouspuadap jo ABojoyaLsd
no ‘wsiqod [euoneu jesr 23 passnasip 124 jou sey Ing sotouedesy Aq
pasodul s3untagyns a1y INOQe $311015 AYSIU UNL SBY SMIp SHD "pallemaun)s
U3q sey SH ‘sasn 1u3pisaid z s8endue| sy ur wiRiqoid jeuoney e $SNasip
01 3snJa1 BIpoW smMau uedLIsWY ‘@213ap pajuapasasdun ue o L -Tunsisal sue
M 19 UaYyo sis130loyaLsd [eMUN[d pue sysA[eueoydLsd asnes € '£13402331
MOJS ¥ JO 251182 pUodss e Ljayy St 31342 2an0adsiad syuspissad ay; urogq
‘N0YI ou seYy SH “Awouoss U1 LRSI pue duIprjU0s-j[as
pue 2suspuadapur mo uedas om [un a1243513d 07 UONESIQO 1918313 UIAD U
Japun st 3y 0§ ayafsd [BUONEU InO Ul dasp aie Juawiascd 81q oy uonop
*PE pue Lduapuadap jo swalqosd suesw Afuo 3 *MO[S SI £12A40951 SNLOUOID
W 41 csedund oiseq,, SIY sJiea Juapisaid a3 jeym jo WS oYy ut paraxd
~131u1 SARMIR SI 95USpIAg "SJBN2Q Jo wAsAs pasopd e st syl ‘a1ns aq o]
"SIUEM Y UOlIBWIIO)SUET) [eatdofoyaksd gy 109518 01
«wISIN02 5y shes,, 5$S213U0)) Uy Jy1 se ‘001 Lem Jey) 23 J (114 9m Smouy
9H "pa3d1eyosi staoyg Y4 “Yj2uer sig uo ysniq $1edpd pue uorduryses, wiol] RIU
~10j11eD) 01 sadedss oy uayp Ays W ur gusuruasaod 8iq,, ley) yoeq Fumng
Aq A3ojoyadsd [euonea Ino ut uledal [[1m am sn P10 sey 2y dwysinauardan
~U 221) 10§ 23ues uado Ay Jo 3duaLadxa 2y *yoeqasioy uo s8ues usdo 3yl
SapLI oY uaym *opaaly Jo asuss v Pue ‘uonerenyxs skofua o} ‘ying At
-SWES Y1 WLIIuOoD dutIadxs Pue 3311 sjuaprisaid ayj jo spradse 12410
’ “Anunos
43 ur 3[01 Jurpes| 27 seY S MON "BIUIOJI[ED JO 20UI2A00) patda[a sem 3y
'seapt umo siy Suryeads "93RILIRW PUOISS [NJSSa0ns B SPEW 2 ‘WY 10J J10m
01 partels ajif ‘uewt umo spy JWEI2Q Y 20UQ *UMO ST UO JNO YonIIs ‘aan
~I35SB 2I0W SR I U Ing “£erd 01 pajuem ay sajoz eWweIp 3uipes|
) 3unag 1oAdu ‘siayio Ag wanum s1diras duipeas ‘Addeyun ng pred [jam
SeM OH "I91SAS OIpMIS poomA[IoH 41 U0 ased s ui "uspuadap asuo sem
001 ‘34 moy sayslays A ‘i Jo 152y Ay So444 ‘Aydeidoigoime siy ul
PUV “uny o1 1021102 eadde ‘08e siead 0f apew ‘A1oay: sy Jo suondpaid
P ayj ~143u s1 3y smouy uedeay 1Qq ‘esusuadxa Teuosiad worg
*SIAI] UMO INO 10} Aaiqisuodsar axe)
.Utede snwr am Inq ‘swoydwAs [eMeIpiim jured aq [im 3191 pue NI am
md e 3q jou Lew 3 Joqlews,, sn 240Q 2 JUSUUIA0F 1RUW O) s3Imipusdxs
PUE sx} FUNIND st oY “aanroddns pue uem St 9H "suoIsnyj pazyespr no
PNnpar 0] pue ‘aseds vado 31eais 07 ‘sn aldsui 01 ewrespoyafsd [euonel B
paudisap sey 1SLnetyaAsd-1uapisaid 1no ‘sansap 34 aFuBy3 oY1 1ajya 0]

3paiang 8€L

.

‘uonnjos feardew pue dword e sary o3 1stdesayy 71 s1adxs 1ey) uoney aalssed
‘passa1dap e 10y Kderayioyaksd [eUONIEU 2pIa0Id 15nwr o :jusfan pue sno
-1435 Ajjenda([aiut st 1] “Aj[eardol smorfog Arjod aratounda s uapisaid ay g,
‘pajels Amwouods 2y {paddos
S35RAIDUL ANansnpord ‘pareBauISIp 113 Nlom L "ss9] Jyoor (djdoad
3Y) .M, ‘9J1] [eUONIEL UT LNIqIsuodsal 310w pauansse (TuauwuaAod) L1, sy
‘PUIL S,uosIad 1983 U0 109)J3 ILNS-013Z,, © Sem a1y, -souspusdsp [euoney v
doaa2p 01 Jaqrews APAndalqns ma1d om « 12381, SWIedsq JUIWUIIA0S UoTjRY
-_wm_..:_ [BUOHEN ING Ul ‘se s1eaf Of I1sed a1 1940 “BOLIIUIY ut 214 sn 2A0qe,
ouasaid fenueisqns ‘[njiamod € JWOsaq sel] JuauIuIA0d 3snedsq paonpord st
AllfenA jo yoe| 5 AWou0s2 Mo skes ag *2[duwurs st eapt sjuspisasd sy
-fatjod Teuoneu jo
22UIZIAIUT AU 01 )1JaUSq T8a1T Uim 24108 ued sysidojoysdsd [eourjod yongm
sur[qoud §o 125 & pasod sey sy “Juaunealn JO 35IM02 & udisap pue AWOU0I3 UL
-Hawy o yo surjqoud sy ssouderp o3 sisidojoyaksd [edUL[D pUe SISA[eUBOID
-Asd 01 Jeriwrey seapr Suisn s oy 'suondwnsse ay) pafueyd sey uedeay
JUIPISII] "$a0104D [RUONET JO UOCHIEU © 1% am 1Y) BIPI MI2Y] Aq paulas0d
‘SISIWOU033 Jo AI0ILMN 3y useq sey Ao1pod opwouase ‘sapessp 1o

“Adessy) uoneurdeuy *diysispesy (K3ojoyodsd ssews *Awougls reatfod :SAHOM AN

‘ouwinap afyy
~UDY1-IITAD} D Ut wosf ‘oussad Y31 D SO “tuaunLIadod o] amjas op ad
-03d 42Y1YM JUpUIIp puD woypwdpwl fo sainspaut 102.41p dojaaap o1 ood
Gnd updruty o) uonnqLu02 10fous p 29 PiHom JI “SISHou033 £q pasn
Sjopous 3210y> jouons onpiaIpul 3y} uvyy sajpiado £121005 moy fo papr yus
~43f{ip 134 D S1 1010DY3q 211101020 JO 13pout jpndojoyadsd s, uD3p3yr JuIPSALF

a3panyyy -g phopy

surpasuno)) suededy juspisarg

wnao.y ayJ

ahl-~Lel

ﬁvwa_ﬁ. b CON CH0A TB010YIKSS 10nit0d



"Il 01 5puoq [BUOIIOWS 3y} JO 2INJBU DY) pUE JUU
-W3A08 JO SoudLadxa SUSZIID JO LNjelluRISqns pue TOTIRI0] 3Y) JO “SoInseatu
paaup Aresiuipd ‘seudoidde wosg ‘asuapias £q pautojur 3q 01 uidaq saxeq
~3p 2ijqud InG 1eyl S| PIPIBU St IBYM PUB “JULUIIA0T UBILISUIY .._o Jnjeu
[edtdojoyodsd ayi st uopisanb sadasp ay g -Soy sy odstp jouues £3y1 ‘Juoly
"sassa00ud dnBWRIpOYIAsd 10 IB[NDIs pue [euoHE] 120012 Junastyas se suon
-e21d22)ul JUSISJJIP 02 Uad0 31k SUNOA PUE SIPINIE JO SAINSEIW YIRS .

“1amod uy Arred
Y3 01 PauBIsse §1 AWOU0ID 3 JO JudwIFeu JOF ANPqISUodsaI pue 1931

3
#3pasayiy one

————— e ———————

-10D 1 ueSeay 15338ns ‘Funoa ,51d01-010s,, pUR PIISIIANUI-F|3S JO SIINsEIW
25Ub1ajJIP-{ENPIAIPUL PUE *SHNSI] UONDI3 JO SIIPNIS [IAd0LIBW DR "dIys
-pdBY JNUOUOD 10T $2AF25Luay] SWERQ A2) ABS SUBdLISWY ({IpOL $1¢ AUID O
W3S SAINSLAY IPNUNE 130da1-][3S JUISISUOIUL PUE 1D211pUT ST rolduInsse (8]
-uaurepun} suaptsaid 2yl uodn Surieaq sduspiag estidwa <Apuaiin?d
‘suaznty jo suoijeurSewur ay) ui saduryd> Aq SUOLIBZIfIALD
1O J[B] pur 2511 JUWIOUO023 a1} paule(dxd piealep] JO PURIPRIDSW PlaB( 51U
-1ed mytamod A[[Ea13ew 1211 papIedal £3y) uIp(iyd se Keam oy, ‘K3ojoyddsd
ssews,, JNO Ul ‘A110YINe JUIUILIaA0T 01 218131 jdoad Luew *30UIIIJSURIL BIA
‘Jeq) sn PIO) SABY SISATeUROUDAS :)5ed Y1 Ul A|SNOMIAS PIdIoA dary sisiFoloyd
-£sd Lueul seapt 1331133 $211021) S1H Iids feuoneu Mo pue AWOU0d? IB[CP
UOIfLIIMUL © O Y[e3Yy 21 AOIISIP 01 SB §199]32 1122 Ul [n)1amod O SIUINITS
-u0d ‘uCileUlFell (eUoiley © jO SIUSNINSUOD Buoa)s ‘pijos :AN1eal 1o Jnoqe
Suny{e} 1 24 53A312q 2y ‘sioyderour ut Bupjesds J0u st juapisaid 2],
-aziseydius 01 sawayl 21 axe asay) sdeyzad ‘papaau st ewespoyafsd J1 ‘DL61
£Q UoOwW 3y1 UO UBLW B ‘12U MIN E-— IUIUIIAINYDE INOGR PaY|e) Os|e
Apouuay g~ pesye pades] AWOU0II 3] PUE SaXBI IND APIUUIY . nyof “A3
-1ijod s juapisaxd a) saoxdwl jydnn L5 *Bulpueisispun Ino Fueljal 'puy ‘sn
1131 Him S203EdIpU] [ed130]01aAsd Jeuonen pood ‘y3er st uspisaxd 2yl 51
wawiredsp Afojoyafsd Lue £q sauoay) s uspisaid ) Jo 1591 B se pd
-102(31 9q PNOMA 11 1JUEAD[ILIL A|JETIID[[2IUL ST SI9SIAPY DIWIOU0DT JO [I2UN0D)
§,JUIUIUISA0T “§° (] SY1 JO J£0day Ay ] “30UaPIAD JO sani ou patjdde sey ssai3
-UQ7 “AUC[E YNE] UO *PUI]q I1eS1ARU 3m ,, *3S1N0D YL LBIS,, 3M SR "MON
“Anpqusuodsa) jo suoyedojje
WNS-019Z padsffe oy} JOJ ‘UONEBALIOW JUILUIAIIYOR Ul safuryd 107 ‘Ays g1 ut
wunsacd S, B Jo safeun jo AIERNURISQNS 31 JOJ SIMEDIpUL [eUOfEU
ou padoppasp asey L3y L - Ao1jod 125 0) sasn Juapisard 3y Arouoda Ay Inoqe
seapI [eordojoyadsd sapmniur ) Loddns 01 J0UDPIAD OU UDAIZ JARY] SISHUOUODD
ronensSiunUpy ~AIUSaju fenidafful noylia ‘pajdnodap ase Adited Jnou
-035 JNOQE SITLQIP PUE 1JLIPE 3IB MOU 3a ‘3DUIPIAS 3a1102(q0 Bunyde]
BUIRIP 3JI[-UBLI-19318] B Ul JUUUIdA0T piemol Lpuspusd
-2p SIAJOSING JULIO am Spoonuppod A)daap st Awoucds 3y L pduts st *mara siy
ut ‘wajqoid siseq Y] “S[OpowW [ednewaylew JY) Jo suohenbs x3dwod jo
SP3IPUNY Y3 WOSJ WO JOU S0P $HI0M AWOU0ID ] MOY INCQR BapT SIH
‘sonuouEda Jo aurdiasip syy paduajjeyd Ajpunojoid sey wapisaid sy,
g {1121 am ued MOH ‘uo)
-Suryse ax ut du pus Io sssned jeamiod 01 Lauow 3a18 oym ajdoad ay3 *s1auodal
‘sjeni2apa1ul *s1099. suonefndod 3yt JO 9457 A[UO JO a1 3¢ Avil JUdWLIIA0Z
01 puaq jnjiamod v -Sucim st juapisaid-1013e Mo dqissod osge st i
‘Jutop st 3y 1BYMm smouy wideray)
sy eyl ‘Buipadal 1 usuIIeA0E B1q 1eyy WSH 51 Aduapuadap Jo sisoudelp
a1 el — aa18e 1sau oM Niom 01 Adelayl a1 1o CANjead ypydojoyadsd aie

(134 Bupasune’y suniedy wapsaty




Big Data Study Reveals Possible Subtypes of Type 2 Diabetes

Posted on November 10, 2015 by Dr. Francis Collins
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Female

Caption: Computational model showing study participants with type 2
diabetes grouped into three subtypes, based on similarities in data contained
in their electronic health records. Such information included age, gender
(red/orangel/yellow indicates females; blue/green, males), health history, and a
range of routine laboratory and medical tests.

Credit: Dudley Lab, Icahn School of Medicine at Mount Sinai, New York

In recent years, there’s been a lot of talk about how “Big Data” stands to revolutionize biomedical research. Indeed, we’ve
already gained many new insights into health and disease thanks to the power of new technologies to generate astonishing
amounts of molecular data—DNA sequences, epigenetic marks, and metabolic signatures, to name a few. But what’s often
overlooked is the value of combining all that with a more mundane type of Big Data: the vast trove of clinical information
contained in electronic health records (EHRS).

In a recent study in Science Translational Medicine [1], NIH-funded researchers demonstrated the tremendous potential of
using EHRs, combined with genome-wide analysis, to learn more about a common, chronic disease—type 2 diabetes. Sifting
through the EHR and genomic data of more than 11,000 volunteers, the researchers uncovered what appear to be three
distinct subtypes of type 2 diabetes. Not only does this work have implications for efforts to reduce this leading cause of death
and disability, it provides a sneak peek at the kind of discoveries that will be made possible by the new Precision Medicine
Initiative’s national research cohort, which will enroll 1 million or more volunteers who agree to share their EHRs and genomic
information.

In the latest study, a research team, led by Li Li and Joel Dudley of the Icahn School of Medicine at Mount Sinai, New York,
started with EHR data from a racially and socioeconomically diverse cohort of 11,210 hospital outpatients. Of these volunteers,
2,551 had been diagnosed with type 2 diabetes, which is the most common form of diabetes.


http://directorsblog.nih.gov/2015/11/10/big-data-reveals-possible-subtypes-of-type-2-diabetes/
http://directorsblog.nih.gov/author/collinsfs/
http://www.nih.gov/research-training/precision-medicine-initiative/precision-medicine-initiative-cohort-program-frequently-asked-questions
http://www.nih.gov/research-training/precision-medicine-initiative/precision-medicine-initiative-cohort-program-frequently-asked-questions

Without focusing on any particular disease or condition, the researchers first sought to identify similarities among all
participants, based on their lab results, blood pressure readings, height, weight, and other routine clinical information in their
EHRs. The approach was similar to building a social network with connections forged, not on friendships, but medical
information. When the resulting network was color-coded to reveal participants with type 2 diabetes, an interesting pattern
emerged. Instead of being located in one, large clump on this “map,” the points indicating people with type 2 diabetes were
actually grouped into several smaller, distinct clusters, suggesting the disease may have subtypes.

To take a closer look, the researchers rebuilt the network to include only participants with type 2 diabetes. They then
reanalyzed the EHRs based on 73 clinical characteristics, including gender, glucose levels, and white blood cell counts. That
work confirmed that there were three distinct subtypes of type 2 diabetes among study participants.

Type 2 diabetes is associated with potentially serious complications, including nerve damage, vision problems, kidney disease,
and an increased risk for cardiovascular disease. The study found differences in the distribution of such complications among
the three subtypes of type 2 diabetes. People with subtype 1 were more likely to be diagnosed with microvascular
complications, including blindness/vision defects. This group of participants was also the youngest and most likely to be obese.
People with subtype 2 showed the greatest risk for tuberculosis and cancer. As for subtype 3, such people were more likely
than others to be HIV positive, have high blood pressure, and develop arterial blood clots. Both subtypes 2 and 3 displayed a
greater risk for heart disease than subtype 1.

Next, the researchers performed a genomic analysis, identifying hundreds of genetic variants that were enriched non-randomly
in each of the three groups. Interestingly, some of the genetic variants linked to each subgroup were associated with genetic
pathways that appeared relevant to the distinguishing clinical features of those subgroups.

These findings suggest that some of the clinical differences observed between the different type 2 diabetes subtypes are
rooted in lifestyle or environment, and others may be influenced by inherited factors. Still, more research needs to be done to
replicate and expand upon these findings. The hope is that by gaining a more nuanced understanding of type 2 diabetes, we
may be able to identify more precise ways of helping to detect, manage, and, ultimately, prevent this serious, chronic disease
that currently affects about 1 out of every 11 Americans [2].
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