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At present the consequences of this hypothesis (of a fifth dimension unifying

JHQHUDO UHODWLYLW\ DQG O0D-nagrmet@riy cadnioX BeWLRQV IR U
estimated; furthermore there are other possibilities to be investigated. In any

case, every Anzatz which claims universal validity is threatened by the sphinx of
modern physics, quantum theory.

Theodor Kaluza
On the Problem of Unity in Physics, 1921
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PREFACE: PREDICTIONS

At the dawn of the last century Albert Einstein proposed that three dimensions of space
and one dimension of time must be considered to understand the world around us. In 1919
7TKHRGRU .DOX]D SURSRVHG DQ XQGLVFRYHUHG B3ILIWK GLPF
*HQHUDO 5HODWLYLW\ ZLWK ODpadgh@iOMVHHZXDWHRQY(YRQ HOW
regard for the physical and epistemological difficulties outlined which tower before the above
developed view, it appears hard to believe that those relations, hardly to be surpassed in their
IRUPDO FRUUHVSRQGHQFH DUH QRWKLQJ PRUH (RakilaQ DQ DO
1921)

As these ideas relate to the social sciences we must admit that the prevailing view of
time, at least as it presents itself to the historian, the economist or the social scientist, is hardly
better WKDQ 3RQH GDPQ WKLQJ DIWHU DQRWKHU ~ octaRahd YHU WK
particularly economic data which has been collected over the past three centuries permits us to
challenge this view.

2Q '"HFHPEHU DQ HDUO\ GUDIW RI WKLYV HVVD\ HQW|
was sent to Mr. Jim Foley, head of the Montana office of Senator Max Baucus, chairman of the
Senate Finance Committee. The abstract of the article states:

A 56-year spiral of American economic growth demonstrates the Fibonacci
Series, thereby illustrating the mathematic and biologic relationship between the
American economy and the natural phenomena underlying it. This spiral provides
the basis for a prediction thtdte year 2005 will mark a tremendous diplomatic
and financial panic throughout the world’he chief advantage of this approach is
that it provides exact dates as to when change will occur, and hints as to what sort
of change will occur. This approach anticipates that the years 1781, 1837, 1949
and 2005 will be analogous to one another, each year presenting a sudden,
dramatic challenge to the United States. (emphasis supplied)

Ten months later, on September 17, 2004, the FBI also warned that a financial crisis was
imminent. http://www?2.fbi.gov/congress/congress04/swecker100704.htm

The potential impact of mortgage fraud on financial institutions and the stock
market is clear. If fraudulent practices become systemic within the mortgage
industry and mortgage fraud is allowed to become unrestrained, it will ultimately
place financial institutions at risk and have adverse effects on the stock market.
Investors may lose faith and require higher returns from mortgage backed
securities. This may result in higher interest rates and fees paid by borrowers and
limit the amount of investment funds available for mortgage loans.

Often times, mortgage loans are sold in secondary markets or are used by
financial institutions as collateral for other investments. Repurchase agreements
have been utilized by investors for protection against mortgage fraud. When loans
sold in the secondary market default and have fraudulent or material

misrepresentation, loans are repurchased by the lending financial institution based
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on a "repurchase agreement." As a result, these loans become a non performing
asset. In extreme fraud cases, the mortgage backed security is worthless.
Mortgage fraud losses adversely affect loan loss reserves, profits, liquidity levels
and capitalization ratios, ultimately affecting the soundness of the financial
institution.

The first prediction above precedes by ten months the warning given by the FBI to
Congress in September, 2004. Both warnings highlight the historic precedents and imminent
nature of the crisis, i.e. 2005¢et nothing was done to anticipate or to mitigate the forewarned
DQG HYHQ H[SHFWHG S WUHPHQGRXV GLSORPDWLF DQG ILQDQ

On November 4, 2008 Senator Barrack Obama was elected 44th President of the United
States and its first African-American President in the midst of a devastating Global Financial
Crisis, wars in Afghanistan and Iraq, and with the largest popular vote in American history. To
put in perspective the significance of these predictions in light of subsequent experience, see
Roberts, 2011.

How did the official leaders of capitalist economic strategy act before, during and
after the Great Recession?

Before 2007, no official strategist of economic policy forecast any crisis. US Fed

Chairman Greenspan in 2004 told us thd QDWLRQDO VH&6HISH SULFH GL
most unlikely in real estaté. In 2006, he told us th&#aWKH ZRUVW PD\ EH RYHU |
housing, just the housing bubble burst. US treasury secretary Hank Paulson said

WKH FULVLVY LQ WKH RYHUDOO HFBRQW®RPPK 3sDSSHDUV WR EH

During the crisis, in October 2008, the great financial maestro Greenspan told the

US Congress, DP LQ D VWDWH RI W&KW®wIdsNte&tio®d®N QHOLHI ~

other words, you found that your view of the world, your ideology was not right, it

was not working ~ (House Oversight Committee Chair, Henry Waxman).
S$EVROXWHO\ SUHFLVHO\ \RX NQRZ WKDWY{V SUHFLVHC
because | have been going for 40 years or more with very considerable evidence

that it was working exceptionally welf.

2 $V WDNHQ IURP 37KH FDXVHV RI W Kandheter@iox istetpréetaioghs Bnd PDLQ
WKH FKHUU\ SLFNHUV ~ HP S KD V L Yittp:/iw@w. kaviimaikt. net/arx-drisi®- D O
theory/thecausesofthegreatrecessionmainstreamandheterodoxinterpretationsanghickesrr
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1.1 The basis for predictions of crises

If the amendments to the federal constitution of the United States are tracked according to
their placement in a unit circle, moving clock-wise in a 56-year cycle, we have the following.
The portion in blue represents ay@b U 3XSVZLQJ LQ $PHULFDQ KLVWRU\ D
radicalization. The portion in pink represents a\22DU 3GRZQVZLQJ LQ $PHULFD¢
period of increasing conservatism. The two portions in purple represent iwbByY WUDQVLWL
S H U L Bd@ed be@veen the two opposing and longer periods of time. (Albers & Albers, 2011)

DIAGRAM 5-4.
UPSWING, TRANSITION AND DOWNSWING IN THE KONDRATIEV WAVE
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~l
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CRUEL AND UNUSUAL PUNISHMENTS

9. ENUMERATION OF RIGHTS DOES NOT RESTRICT
"OTHERS RETAINED BY THE PEOPLE"™

10. POWERS RESERVED TO THE STATES OR PEOPLE
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If these same amendments are placed in a sine wave based upon the same unit circle we
have the following. One can plainly see that the most significant amendments, and the vast
majority of amendments, are associated with the upswing of the sine curve.

DIAGRAM 5-5.
56-YEAR KONDRATIEV SINE WAVE WITH AMENDMENTS IN UPSWING AND DOWNSWING PERIODS
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1919 - 1 8TH AMENDME

1791 - BILL OF RIGHTS

1789 - FEDERAL CONSTITU
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This chart may be better viewed placed on end, as set forth on the following page. Note
that the up-swing amendments change the character of the American history, whereas the down-
swing amendments generally enshrine a previously established set of values.

On the basis of these regularities | argue that a form of consciousness may be found in
American economic history, one which is both mathematically demonstrable and important. In
this book | present a model of economic and political growth based upon systematic addition.

We begin with a philosophic model of trade (pp. 34-46)

aggregate this model over the course of year to state the real Gross National Product of
the United States and its relationship to the rate of employment (pp. 47-62)

aggregate this model over the course of many years to find the growth of the United
6WDWHYV VWDWHAGB DV B FY\DDANWXHU XQ W pp.@39H,DO *13 GDWD

multiply this octave times two to find the 28-year natural rate of price fluctuation (pp. 92-
112); and

multiply this octave times four to find the 56-year natural rate of political change (p. 92-
112).

The final model (pp. 113-136LV WKH ODUJHU B3IUDFWDO" RI WKH PRG
WKHVH HVVD\V LQ HVVHQFH GHPRQVWUDWLQJ WKDW WKH 8¢
time in much the same way the individual citizen trades goods and services for money on a
personal basis.
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DIAGRAM 5-5.
56-YEAR KONDRATIEV SINE WAVE WITH AMENDMENTS
IN UPSWING AND DOWNSWING PERIODS
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1.2 The Objec WLYH '"HWHUPLQDWLRQ RI D 3&ULVLV’

The first four essays of this work lay the intellectual foundation for an extended
GLVFXVVLRQ LQ (VVD\ )LYH RI WKH 33ROLWLFD&is(VaR€RP\ :DY
represent 20,454 days within a 56-year cycle, beginning with April 9, 1805, 1861, 1917, 1973
and, prospectively, 2029. Positive y-axis values are associated with thoughts in favor of political
stability and negative y-axis values are associated with thoughts in favor of political change.
After a careful review of all possible intersections of the waves which make up this model, the
IROORZLQJ SRLQWYV KDYH EHHQ IRXQG WR UHSUHVHQW SUH
change, in the understandings and behavior of citizens within the United States. These points

are:

(A)
(B)
(E)
(H)
(M)

(P)
(X)

the beginning point,

the first peak, wherein positive y-values reach their greatest level,

the first trough,

the second peak,

the point wherein the wave passes from positive y-values to
negative values,

the second trough, wherein negative y-values reach their lowest
point and

the point wherein the wave passes from negative y-values to
positive without the introduction of a new cosine wave.

INTRODUCTORY DIAGRAM 4.
THE "POLITICAL ECONOMY WAVE"
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The pink rectangle above represents the year 2005, a date associated with previous
financial political-economic crises coming in 56-year increments in 1781, 1837, 1893, 1949 and
tprospectively+2005. The vertical red line represents the election of November, 2008 at which
point Senator Barack Obama was elected President of the United States in the midst of a global
financial crisis.

In this essay | present seven predictions which may be associated with the seven points
given abovezA, B, E, H, M, P, and Xzvis-a-vis their association with the cover of TIME
Magazine. These magazine covers represent a public statement of pressing events which is
completely independent of this approach.

7KH PDJD]LQHYYVY LQWHUSUHWDWLRQ RI WKH HY&QW LV QI
DUH WKH GDWHV DVVRFLDWHG ZLWK WKH HYHQW LQ TXHVWL
PDQQHU LQ ZKLFK WKH HYHQW LV VWDWHG L H e3faQfowWKH FRY
ready reference.

Also provided are proposed correlations for much earlier dates at the same point of in the
Political Economy Wave. Links are provided to internet articles pertinent to the crisis described.
Predictions are listed in order of proximity to the date of the publication of these essays.

One of the most striking things about this approach is the interesting association of TIME
Magazine coversteach of which conveys a serious, pressing and dramatic turn of emeitks
the dates provided. A review of the magazine covers linked to these essays, as well as those
covers immediately preceding and subsequent to the dates given, may be sufficient to confirm
the interest and potential usefulness of this approach.

CopyrightFebruary 15, 2012 by Scott A. Albers. All Rights Reserved. 9



INTRODUCTORY DIAGRAM 4.
THE "POLITICAL ECONOMY WAVE"

Combined Graph with Tail
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Point P. The second trough.
This point will next be reached betwe@acember 8 to 12, 2014.

The most recent dates associated with this point are December 8 to 12, 195
TIME National Affairs Articles:
Rising racial tension in the South and the threat of nuclear war.
http://www.time.com/time/covers/0,16641,19581208,00.html

8.

Interpretation of the Political Economy Wave: Point P introduces Americans to

their future, ultimately leading to the wholesale change to which it is
directly related at Point A.

Important dates near December 8-12, 2014 at 56-year intervals are:
December 14, 1790: Alexander Hamilton proposes a National Bank, a perennig

since that time, made vastly more complicated by the Louisiana Purchase of 1803.
http://www.civil-liberties.com/cases/bank.html

December 6-7, 1846: The Battle of San Pasqual. American troops reach Califor
annexation agreement ending Mexican-American War, leading to the California Gold RU
the strengthening of Yankee non-slave commerce throughout the North.
http://en.wikipedia.org/wiki/Battle_of San_Pasqual

December 7, 1902: British and German ultimatum ignites the Venezuelan
eventually leading President Roosevelt to the Roosevelt Corollary to the Monroe Dq
American imperialism in Latin America is thus codified and leads to an ever more exp
international involvemertty the United States and ultimately entry into World War I.
http://en.wikipedia.org/wiki/Venezuela_Crisis_of 1902%E2%80%931903

l issue

nia per
sh and

Crisis,
ctrine.
ansive
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Point X. The point wherein the wave passes from negative y-values to positive withg
introduction of a new cosine wave.

This point will next be reached &eptember 13, 2028.
The most recent date associated with this point is September 13, 1972.

TIME Cover: Massacre of Israeli athletes in Munich.
http://www.time.com/time/covers/0,16641,19720918,00.html

Interpretation of the Political Economy Wave: Point X anticipates the
tremendous change which arrives at Point A.

Important dates near September 13, 2028 at 56-year intervals are:
September 13, 1804: Lewis and Clark in Brule County, South Dakota, travelling

yet not reaching the terminus of the available settlements;
http://www.lewisandclarktrail.com/section2/sdcities/Chamberlain/historyl.htm

September 13, 1860: Senator John Crittenden of Kentucky, a border state, declq
he would stand for the union even if Lincoln won. His Crittenden Compromise of Decemlt
1860 was unsuccessful in averting civil war. He returned home and worked to keep K¢
in the union. Two of his sons would become generals on opposing sides of the war.
http://www.civilwar-online.com/2010/09/september-13-1860-senator-john-j.html
http://sunsite.utk.edu/civil-war/critten.html

September 15, 1916: First tank used in World War I, a new military technology
American troops would face upon their entry into France and the European Theatre.
http://www.eyewitnesstohistory.com/tank.htm

ut the

west,

ares that
ner 18,
ntucky
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Point A. The beginning point.
This point will next be reached d@pril 9, 2029.
The most recent date associated with this poiaprd 9, 1973.

TIME Cover: High inflation rates sweep the nation.
http://www.time.com/time/covers/0,16641,19730409,00.html

Interpretation of the Political Economy Wave: Point A ends all previous
associations with previous historic development and begins something
entirely new, hitherto untried and unknown.

Important dates near April 9, 2029 at 56-year intervals are:

April 6, 1805: Lewis and Clark depart Fort ManddnRUWK 'DNRWD 3:H ZHUH QF
to penetrate a country at least 2000 miles in width upon which the foot of civilized man had
never trodden 'http://www.infoplease.com/t/hist/lewis-clark-journal/day329.html

April 12-14, 1861: South Carolina fires on Fort Sumter, beginning the American| Civil
War. http://en.wikipedia.org/wiki/Battle of Fort Sumter

April 6, 1917: Entry of the United States into World War I.
http://en.wikipedia.org/wiki/American_entry into_World_War |

Of the 71 Time Magazine covers between points A (April 9, 1973) and Point B
(September 16, 1974) 37 covetslightly over half xspecifically refer to events involvingeh
Watergate scandal. Included in this sequence of events were the resignation of Vice President
Agnew on October 10, 1973, the appointment of Gerald Ford as Vice President on December 6,
1973, the resignation of President Nixon and the beginning of the presidency of Gerald Ford on
August 9, 1974.
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Point B. The first peak, wherein the y-values reach their greatest level.
This point will next be reached betwe®eptember 16-October 1, 2030.

The most recent dates associated with this poirSepé 16 +Oct. 1, 1974.
TIME Cover: President Ford pardons ex-President Nixon for his role
the Watergate scandal.
http://www.time.com/time/covers/0,16641,19740916,00.html
http://www.time.com/time/covers/0,16641,19740923,00.html
http://www.time.com/time/covers/0,16641,19740930,00.html
http://www.time.com/time/covers/0,16641,19741007,00.html

Interpretation of th@ditical Economy Wave: Point B resolves the intense
conflict / difficulty running between Points A and B.

Important dates near September 16-October 1, 2030 at 56-year intervals are:

September 23, 1806: Lewis and Clark complete their journey, arriving in St. Louis.
http://www.lewisandclarktrail.com/section1/mocities/St.Charles/1806historyl.htm

September 17, %DWWOH RI $QWLHWDP 8QLRQ YLEHW

in

RU\ LQ

$PHULFDQ PLOLWDU\ KLVWRU\" JLYLQJ /LQFROQ WKHKH PLOLV

Emancipation Proclamation and forestall British and French recognition of the Confederag

http://en.wikipedia.org/wiki/Battle of Antietam

August 18-September 16, 1918: The last stage of the Second Battle of the Ma
Oise-Aisne Offensive, first use of independent American forces in Europe at St.
September 12-16, 1918, with the Americans freeing the St. Mihiel salient on September 1
aQG 3WKH EHJLQQLQJ RI WKH HQG RI WKH *UHDW :DU"
http://en.wikipedia.org/wiki/United _States _campaigns_in_World War |

Y.

ne, the
Mihiel

6, 1918
ZLWK D
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http://www.time.com/time/covers/0,16641,19740930,00.html
http://www.time.com/time/covers/0,16641,19741007,00.html
http://www.lewisandclarktrail.com/section1/mocities/St.Charles/1806history1.htm
http://en.wikipedia.org/wiki/Battle_of_Antietam
http://en.wikipedia.org/wiki/United_States_campaigns_in_World_War_I
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THE "POLITICAL ECONOMY WAVE"
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Point E. The first trough.
This point will next be reached betwelme 28 +July 20, 2041.
The most recent dates associated with this point are Jusdu®820, 1985.

TIME Cover: Hijacking / Terrorism of TWA Flight 847 and the return of 151
152 hostages.
http://www.time.com/time/covers/0,16641,19850624,00.html
http://www.time.com/time/covers/0,16641,19850701,00.html
http://www.time.com/time/covers/0,16641,19850708,00.html
http://www.time.com/time/covers/0,16641,19850715,00.html

Interpretation of the Political Economy Wave: Point E resolves long-standin
prior difficulties with success.

Important dates near June 23uly 20, 2041 at 56-year intervals are:
July 4, 1817: construction on the Erie canal begins, resolves difficulty of transpo

across long distances, sd&sll D 3SFDQDO PDQLD” DQ Ginlddna$iiQ ttid Wnite
State. http://en.wikipedia.org/wiki/Erie_Canal

July 8, 1873: the Modoc War, last of the Indian Wars in California and Oregon, re
for California ongoing Indian conflicts ending with convictions and the death sentences
Indians involved on July 8, 1873itp://en.wikipedia.org/wiki/Modoc_War

July 24, 1929: the Kellogg-Briand Pact comes into effect, whereby signatory
promised not to use war to  resolve "disputes or conflicts of whatever nature or of wi
origin they may be, which may arise among therRarties failing to abide by this promi
"should be denied theWQHILWYV IXUQLVKHG E\ WKLV W Udalidywéf war
for territorial aggrandizement, a law still binding law in the United States.
http://en.wikipedia.org/wiki/Kellogg%E2%80%93Briand_Pact
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http://www.time.com/time/covers/0,16641,19850708,00.html
http://www.time.com/time/covers/0,16641,19850715,00.html
http://en.wikipedia.org/wiki/Erie_Canal
http://en.wikipedia.org/wiki/Modoc_War
http://en.wikipedia.org/wiki/Kellogg%E2%80%93Briand_Pact
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THE "POLITICAL ECONOMY WAVE"
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Point H. The second peak.
This point will next be reached betwegpril 4 +April 14, 2050.
The most recent dates associated with this point are Agrifgril 14, 1994.

TIME Cover: The Whitewater Scandal, Stock Market Meltdown and the Ris
Derivatives.

http://www.time.com/time/covers/0,16641,19940404,00.html

http://www.time.com/time/covers/0,16641,19940411,00.html

Interpretation of the Politicald®homy Wave: Point H raises difficult
international issues left unresolved, presaging troubles in the near fut

Important dates near April £4April 14 2050 at 56-year intervals are:

April 12, 1770: in light of the Boston Massacre of the previous month (Marc
Parliament repeals all duties imposed by the earlier Townshend Act except that on tea (A
thereby permitting further colonial dissent from English policies;
http://en.wikipedia.org/wiki/Townshend_Acts

April 1, 1826: Samuel Morey, an American inventor, patents the first int
combustion engine, a central part of the modern economy.
http://kinnexions.com/smisource/samuel.htm

April 13, 1882: Anti-Semitic League formed in Prussia, a society dedicated t
expulsion of all Jews in Europe, raises the question of its possible success and under wh
http://quod.lib.umich.edu/m/moajrnl/bac8387.0033.193/135:17?rgn=full+text;view=image

April 10, 1938: Plebiscite in Austria approves Anschluss by Germany by 99%, leag
the expansion of Nazi Germany on a wave of public enthusiasm.
http://www.otr.com/Linz.html
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Point M. The point wherein the wave passes from positive y-values to negative value
This point will next be reached érebruary 21, 2059.
The most recent date associated with this point is February 21, 2003.

S.

TIME &RYHU SUHVLGHQW * : %XVKTV HIIRUW WR LQYI

http://www.time.com/time/covers/0,16641,20030224,00.html

Interpretation of the Political Economy Wave: Point M enormously and
controversially expands the idea of American democracy and its
applicability to new groups of people.

Important dates near February 22, 2059 at 56-year intervals are:
February 25, 1779: Gen. G. W. Clark captures the British fort at Vincennes, In

thereby doubling the colonial geographic area of the United States.
http://en.wikipedia.org/wiki/lllinois_campaign

diana,

February, $'HPRFUDF\ LQ $PHULFDQ" 9ROXPH , E\ $OH]

published, a work still used to analyze American character and civic identity in the United
http://en.wikipedia.org/wiki/Democracy in America
http://www.loc.gov/loc/lcib/9712/kammen.html

February 22-25, 1891: First meeting of National Council of Women of the United
held in Washington, D. C. leading to thé"(@rohibition) and 28 (suffrage) Amendments.
http://books.google.com/books/about/Transactions_of the National Council_of.html?id=
XGnVETsC

February 17, 1947: The Voice of America begins broadcasts into Eastern Eurg
the USSR.
http://www.history.com/this-dain-history/voice-of-america-begins-broadcastsussia

State

States

bpUO

pe and
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Conclusion

This model is derived entirely from an analysis of published data. It is intended as an
empirical statement of the manner in which the political economy of the United States evolves
over time.

The methodology presented in these essays has not been used previously in studies of
economics. The economy of the United States is the sole topic herein inasmuch as:

(1) the United States has not suffered from the invasions and border
reductions which have typified virtually all other countries available for
consideration, thereby permitting an equivalence between the data generated and
the subject studied,

(2) the economic data pertaining to the United States is long-standing,
precise, self-consistent, authoritative and easily available and

(3) the combination of a single political sovereignty with the right to
tax, a national legal jurisdiction of arbitrary finality and a monetary / fiscal policy
orchestrated by a single government have been central characteristics of the
economic history of the United States from at least 1868.

In sum, this model singles out certain dates as carrying the weight of historic change.
Not unlike a vibrating string wherein the tension of the string itself actually defines its own
points of maximum stress, so do these conjoined waves appear to create moments of vital change
in the body politic of the United States.

The purpose of this model is to demonstrate the periodicity of American economic and
social history, and to provide a basis for its understanding in scientific terms.
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INTRODUCTION: WHAT ,6 $ 3&5,6,6""

As used in these essayd/ KH WHUP 3F U Liwdthématidaliytetermikidrl and yet
fundamental date of change which forever alters all subsequent understanding of dvents.
propose to predict crucial dates of social and economic change using a mathematic model of
nested waves repeated at five separate levels of society and as derived entirely from data on
annual real GNP, prices and employment of the United States.

INTRODUCTION. DIAGRAM 3.
BASIC PLAN.

MICRO-ECONOMIC CHOICE
D X-axis = ECONOMIC ACTIONS (TRADING VS. KEEPING)
Y-AXIS = ECONOMIC THOUGHTS (TRADING VS. KEEPING)

1:

MicrRo-EcoNOMIC CHOICES AGGREGATED OVER A YEAR:

2 i OKUN'S LAWSTATES A T : 1 RATIO ASTO
How OuTPUT GROWTH VARIES WITH CHANGES IN THE UNEMPLOYMENT RATE
REAL GNP AGGREGATED OVER 14-YEARS, AN "ECONOMIC OCTAVE,"

3. THE PERIOD OF TIME DURING WHICH HUMAN DEVELOPMENT PROCEEDS FROM BIRTH TO PROCREATIVE CAPACITY
AND CREATES A GOLDEN MEAN RATIO WITHIN U.S. REAL GNP

4. . DampPING COSINE WAVE OF PRICE FLUCTUATIONS OVER A 28-YEAR PERIOD

5 SINE WAVE OF 56-YEARS ENCOMPASSING SOCIO-POLITICAL CHANGE IN A SINGLE CIRCUIT,

‘ THE "KONDRATIEY WAVE"

4

The model presented here is of five concentric unit circles which collectively provide
patterns of economic and social development in the United States generated by trigonometric
functions’ ,Q WKLV PRGHO HDFK 3ODUJHU" UDGLXV VWDWHYV DQ L
unit circles? Using this model | propose that it is possible to predict exactly when and what sort
of crises are likely to occur within the economic and social structure of the United States for
specific dates far distant in the futute.

8 7TULJIRQRPHWULF UDWLRY DUH GHULYHG |URR HWUKHE \3 X\XKHN FHLQMN
SRLQW RI D FLUFOH LV SODFHG DW WKH RUUGILQ DWIKHJ¥D\SKQ \ A UDFL
YDOXH RI 3~ LV JLYHQ WR WKH UDGLXV RI D FLUFOH PREBPWRNXUL
measurement of the circumference of the circle 8is then charted on the graph. An infinite number of

right triangles are circumscribed within this circle, taking the radiubefcircle as a hypotenuse of a

right triangle; and the placement of the right angle along the x-axis always moving in acbaaid/veixis

variable as located by the circumference of the circle. The Pythagorean Tis¢atesthat the square of

one side of a right triangle (the x value) plus the square of the second side élhe)yshall equal the

square of the hypotenuse (the radius). Calculations from this arrangement are made systematic by the fact
WKDW WKH 3UDGLXV K\SRWHQXVH"™ RI bOO WULDQJOHY FUHDWHG
WKHVH DQJOHY DQG WKH SURSRUWLRQV RI WKHVH VLGHYVY LV NQRZ(
N $OWKRXJIK WKH UDGLXV RI WKH 3XQLW FLURDWLRERAN. JRQRPH
SRLQW WKH ZRUG *ODUJHU" KHUH LV PHDQWWUPBSWOD S HG O HRRFD
view, this model proposes thaWKH 3ODUJHU"~ ORJLFDO UHODWLRQVKLSV ZLWK
FRQJUXHQW 3VPDOOHU" GLPHQVLRQV ZLWKLQ WKH VDPH VRFLHW\

s 7KH FOR¥MNM" GLUHFWLRQ RI PRYHPHQW DURXQG WKH XQLW FL
beginning the analysis as used in these essays are opposite that taken in mostetiigdartinooks.
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1.1A brief description of these essays

1. The ILUVW HVVD\ LQWUR ®XPH D MECH 3 F KRB HHRKCERRGVHHOU
+DYDLODEOH FKRLFH" PRGHO LV WKH LQLWLDO B:3IUDFWDO~ " D\
circle (Introductory Diagram3 LQ \HOORZ XVHV GLFKRWRPLHV RI HFRQRP

SNHHSLQJ ’

DORQYJ W®E HFRQRP LakisP W Ki&eX th& @s3ential elements

underlying the simplest economic transaction. The radius of the unit circle represetisicee
of the consumer as faced with %2 the circumference of the circlehthiees available This
SFKRRODHWDItODEOH FKRLFH" PRGHO LV WKH XQGHUO\LQJ EDVL)

DIAGRAM 1-18
NEW CIRCLE ON TRADE.

| THouGHT:|
| KEEP

w2
[X=0.¥=+1]

| TRADE|
[x=-1,vy=0
0,2n [ /
CHOOSER
|
a4

AVAILABLE
CHOICES

3n/2

|THouGHT:|
TRADE

—\

CHOICES WHICH
ARE NoOT
AVAILABLE

KEEP

X=+1.Y=0|

s

This approach does not alter the trigonometric identities considered in the sl@deprovides an
approach to the measurement of time which is consistent with the sense of the hands of a clock.
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2. The aggregate of all economic choices over the course of a single year is stated by
the annual Gross National Product of the United States. The second essay aggregates the
SFKRRVBYD:ODEOH F Kok Frid “coBrBeGdfl@ yeaW R GHULYH 2NXQTV /L
fundamental proportion of economics. (Introductory Diagram 3, in green

7KH VHFRQG HVVD\ SUHVHQWYV 2NXQfnhd tédlhg aDthteeNW KH X
dimensional figure resembling an inner tube wherein a smalle@ditc ZLWK UDGLXV 3U" IR
5 D G Lr¥pvesenting the choices made by consumers) is swept around the axis of a larger circle

ZLWK UDGLXV 35" IRU 30DMRU 5DGLXV" UHSUHVHQW$QJ WKH

relationship between the change in employment and change in annual GNP results, a figure
strikingly consistent with the data available as to the economy of the United States.

DIAGRAM 2-8.
UNITED STATES ANNUAL REAL GNP

ARMER BROWN

FARMER FREDERICKS

FARMER SMITH

FARMER ARMSTRONG

MONETARY PRICE GOOD OR SERVICE

PAID FOR INCLUDED IN
GOOD OR SERVICE ANNUAL REAL GNP
PURCHASED
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3. The third essay aggregates these annual figures for real GNP through the use of
WKH 3*13 UDWLR "L H WKH TXRWLHQW RI RQH \HQWHDUOHBO *
year. Using two different but compatible techniques we discover two interesting patterns
SUHVHQWHG E\ WKHVH UDW Lyafs,D.g the LieHiutéh@l\VEepavaBrig e GV~ R
numerator and denominator of the ratio itself.

The first of these is theé -\HDU R FWhDodltctory Diagram 3, in pink) This
technique provides an unmistakable sense that a form of musical harmony governs the rate of
production in the United States.

DIAGRAM 3-12.2

"ACUTE DISSONANCE" AND "CLAIMED DISSONANCE"™ WITH MusICAL OCTAVE

M Acute Dissonance 1E-t9t Ecale EteI:IE

Claimed Dissonance

i Yz octave

_I ||||| 1111 53 21

7 8 9 10 11 12 13 14 15 16 17 18 frEquenG:‘y‘. ratl[:J
Yedr Yedr Tedr Year Year Yedr Yedr Yedr Teor Yed Yedr Tear
- RED +RED Acute Dissonance Claimed Dissonance

0 0.539222 7Year 0.53922225 2.33166
0 0.328323 BYear 0.32832275 2.39980
0 0.71348 9Year 0.713480444 2.41405
0 0.702555 10Year 0.7025355 2.95460
-0.82882 0 1llYear 0.828815273 5.05443
-0.07077 0.680828 12Year 0.751594667 5.77002
-0.07244 0.789312 13 Year 0.861753846 5.55129
-0.01764 0.134157 14 Year 0.151795 2.39229
-0.28313 0.338373 15Year 0.6214992 5.77038
-0.16258 0.526958 16 Year 0.689539375 5.54327
-0.10785 0.394316 17 Year 0.502165176 5.40061
-0.04362 0.624485 18 Year 0.668103333 4.58002

The second pattern of obvious interest is a pentagonal figure associated with the 11-year
spread and an unusual pattern of dissonance. These two discoveries are described in more detail
in the essay itself.
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4. The fourth essay aggregates the 14-year octave in two larger octaves building
upon it, i.e. the 28-year and 56-year octaves. These are presented as the largest of the unit circles
(Introductory Diagram 3n red and blue).

The fourth unit circle (in red) describes a damping cosine wave of prices over periods of
28-years, twice that of the 14-year octave.

The fifth unit circle (in blue) describes a 56-year sine wave of socio-political chituege
3.RQGUDWLHY :DYH "~ DW Wricé wdte WKH OHQJWK RI WKH

The fourth essay proposes that these octaves work together to create a relationship
between the economy of the United States and the Golden Mean, an ancient and important
PDWKHPDWLF UDW L(Bivéhlas the symboMAlbers & Albers, 2011) A 14-year
period of economic development commensurate with the Golden Mean requires a steady-state
rate of growth of exactly 3.4969 percent per year, a rate which matches quite well the available
data. In this way the economic past is connected to the economic present as well as the
economic future.

DIAGRAM 4-7. THE "GNP SPIRAL"

Datz Date Date Date Date Date
Datz Datz Date Datz Date

4176 1818 1874 1930 1986 X )
131761 1817 1873 199 1983 13 1875

2 1760 1816 1872 1028 1984 16 1876

1 179 1815 1871 1927 1983 17 1877

10 1763 1814 1870 1925 1982 18 = un

¢ 1767 1813 1368 1925 1981 {g' 3 }gsg

§ 1766 1812 1865 1924 1980 2036 5 ol
71765 1811 1867 193 1979 2035 = e

6 1764 1810 1866 192 1978 2034 = ol

3 1763 1809 1865 1921 1977 2033 ::1 1984
4176 1508 164 190 1976 2082 = et

3 1761 1807 1863 1919 1975 2031 % 1496

1 1760 1806 1862 1918 1974 2030 3 1897

I 1759 1805 1861 1917 1973 2029 3 1888

2 133

3 1804 1960 1916 1972 20} = o o T
3 1805 1850 1015 1971 20 3 35 1391

M 1802 1858 1904 1970 2026 32 856 1892

5 1801 1857 1913 1969 2025 1 7 1393

i 1800 1856 1912 1968 204 3 19 1904

i 1700 1855 1011 1967 203 35 1805

30 1798 1854 1910 1966 200 36 186

I 1797 1853 1909 1965 2021 37 1897

4 179 1852 1908 1964 2020 38 1808

4 1765 1851 1907 1963 2019 38 1899

4 1704 1850 1906 1962 2013 40 lgﬂD

£ 1763 1949 1905 1961 2017 41 1901 195
4 119 1848 1904 1960 2016 4645242342410 2 1902 1958
e 1791 1847 1905 1959 2015

An appreciation of the role played by bofi(essay two) andVessay four) within the
economic statistics of the United States is essential to an understanding of economics and social
dynamics.
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5.

The fifth essaySURSRVHV WK D W$ WIKIHO PSECRR & IKB L+ H~

PRGHO

the decisions of a single person, is copied in the economy of the United States as a larger fractal

of historic development.

THOUGHT:
KEEP

THOUGHT:
STABILITY

A
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A

ACTION:

ACTION:

ACTION:
TRADE

KEEP CHANGE

s
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L
L~

v

THOUGHT:
TRADE

THOUGHT:
CHANGE

ACTION:
STABILITY,

THOUGHT:
KEEP

THOUGHT:
STABILITY

A
ACTION:

C
A

ACTION:

ACTION:

TRADE

CHANGE

KEEP

B

~
I

g

THOUGHT:
TRADE

ACTION:
STABILITY

g

THOUGHT.
CHANGE

To demonstrate this, the fifth essay adds together thetPB-U SHFRQRP\ ZDYH’
S SROLWLFDO ZDYH’

cosine curve) and a 56H

DU

RU

Economy Wave by charting a 56-year (20,454 day) period of changes beginning on April 9,
1805, 1861, 1917 and 1973. The equation for this combined wave is the following:

g(y) = 2

1
2

Z(y + 177!)

T

DAMPING COSINE CURVE

SIN (Zy + 1?11) +  siN(Y)

SINE CURVE
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Using the same color scheme given for the previous models we will examine in these
essays the creation of the following mathematic wave running through American economic and
social history.

Combined Graph with Tail

|_=Sina Function —Cosine Function -Sum Functions _—Cosing Tail

-]
B

Constitutional ®®® ® @ [ X
Amendments ®

Declaration of
Independence *
®
Federal
Constitution M
2000000000

Through an understanding of this wave and its operation we may propose historic
analogies and predict crises in accord with these analogies. These predictions may then be tested
against events as they unfold.

At the conclusion of the third volume of these essays the proportions of this model are
combined into the following geometric form.

The combination of theH FRQRPLF U MmhdR3V 3S into a single structure
suggests that the Great Pyramid of Giza, the dimensions of which incorporates ratios virtually
identical to those described herein, is a model of five dimensions of reality, three of space, one of
time and one of consciousness.

CopyrightFebruary 15, 2012 by Scott A. Albers. All Rights Reserved. 31



CopyrightFebruary 15, 2012 by Scott A. Albers. All Rights Reserved.

32



Empirical Foundations of the
Economic and Social History of the United States

Essay 1.
7KH 3 & KRRYWMDLODEOH &KRLFH”

1. Hypothesis

| propose that social law is the larger fractal of the human mind and that society is the set
of fractals created by this fact. We begin with a discussion of the central corerabttel the
3& KRRAWHIDEOH &KRLFH™ PRGHO

DIAGRAM 1-1.
BASIC PLAN.

MiCcRO-ECONOMIC CHOICE
'] I:] X-AX1S = ECONOMIC ACTIONS (TRADING VS. KEEPING)
Y-AXIS = ECONOMIC THOUGHTS (TRADING VS. KEEPING)

MicrRo-EcoNoOMIC CHOICES AGGREGATED OVER A YEAR:
2 - . OKUN'S LAW STATESA Tt : 1 RATIO ASTO
How OUTPUT GROWTH VARIES WITH CHANGES IN THE UNEMPLOYMENT RATE

THE PERIOD OF TIME DURING WHICH HUMAN DEVELOPMENT PROCEEDS FROM BIRTH TO PROCREATIVE CAPACITY

3 |:| REAL GNP AGGREGATED OVER 14-YEARS, AN "ECONOMIC OCTAVE,"
AND CREATES A GOLDEN MEAN RATIO WITHIN U.S. REAL GNP

4. . DAMPING COSINE WAVE OF PRICE FLUCTUATIONS OVER A 28-YEAR PERIOD
5 SINE WAVE OF 56-YEARS ENCOMPASSING SOCIO-POLITICAL CHANGE IN A SINGLE CIRCUIT,
THE "KONDRATIEV WAVE" /

///W
S————
/

2. Methods

| introduce the Cartesian coordinate system to establish a plane between that which is
experienced by human beings (the x-axis) and that which is known to human beings (the y-axis).
Taking the knowledge of something as the exact equal of the experience of it, we propose an
infinite set of squares representing the merger of these two parts of human existence in a simple
geometric shape.

The jury trial is proposed as the human mind writ large. From this social fagt@L W
FLUFOH™ PD\ EH GHYHORSHG EDVHG XSRQ D J&RPaHINULF JL
3W KR X J K Waxis) rajafdihg\trading vs. keeping a piece of property in the simplest possible
exchange of goods.

3. Data

| present here a strictly philosophic argument underlying the rest of the essays.
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4. Procedure
4.1 The Pythagorean Theorem in relation to Actions and Thoughts

Every jury trial in the United States begins with the proposition that all which is
necessary for the jury to know for its decision will be presented to it as a part of the evidence in
WKH WULDO DQG WKDW ZKLFK LV LUUHOHYDQW ZLOO EH NI
experienceof the evidence as presented in trial is contrasted withdéogsionsthey make
cdlectively as a result of their deliberations on that evidence.

We may build upon this social fact in the following manner.

For the purposes of these essays we will take as an axiomatic truth that all human life is
based upon the presumed equivalence between that which we experience through the senses and
that which we know to be reél.,| 3WKDW ZKLFK ZH H[SHULHQFH" LV JLYHC(
SWKDW ZKLFK ZH NQRZ WR EH UHDO” LV JLYHQ WKH YDULDEOF

X=Y.
If we place this equation in a Cartesian coordinate system, we have the following 45

degree angle line, beginning at x = 0, y = 0 and extending on toward and infinite number of
associations.

DiacraM 1-2.
TRIGONOMETRY OF EXPERIENCE AND KNOWLEDGE
Y
; /
2 X=Y
o
g
¢ x
EXPERIENCE
6 6HH %RVZHOO - 3$IWHU ZH FDPH RXW RI WKAH FKXUF¥

together of Bishop Berkeley's ingenious sophistry to prove the nonexistence of matter, awarghat
thing in the universe is merely ideal. | observed, that though we are sdtisfi@octrine is not true, it is
impossible to refute it. | never shall forget the alacrity with whiganfuel) Johnson answered, striking
his foot with mighty force against a large stone, till he rebounded freri itefute itthus"
One might assert that the experience of reading a book and enjoying agmarg world
FRQYH\HG LV QRW WKH VDPH DV 3SH[SHULHQFLQJ" RU 3NQRZLQJ  DQ
2XU SRLQW KHUH LV IDU PRUH PRGHVW DQG GLUH¥FWLPBIOHN 3H
WKDW RI SUHDGLQJ WKH ERRN" DQG WKH NQRZOHGUNI®FRQ WKDHNV KE
or she is reading a book. The equivalence understood betweerprienceof reading the book, and
theknowledgehat onds reading a book, is the equivalence with which we begin this analysis.
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This picture represents the outcome of an infinite number of squares, wherein each corner
SRLQW KDV D VSHFLILF PHDQLQJ 3;" UHSUHVHQWYV RXU HJ[S}
NQRZOHGJH Rl WKH WKLQJ H[SHULHQFHG WKH SRLQW 3 ; <
experience of the thing itself and our knowledge of the thing itself, and the origin of the graph
3 " UHSUHVHQWY WKH EHJLQQLQJ DVVRFLDWLRQ ZH PDNFE
fundamental assumptions of all inquiry.

DIAGRAM 1-3.
TRIGONOMETRY OF EXPERIENCE AND KNOWLEDGE

KNOWLEDGE
%
I
~<

X

EXPERIENCE

4.2 Extension to the Jury Trial of a Criminal Case

InthH 8QLWHG 6WDWHV WKH MXU\ WULDO RI D FDVH LV SU
SH[SHULHQFH™ DQG 3NQRZOHGJH ~ WDNHQ WR WKH QH[W KLJ
reception and consideration of the evidence presented indicates that this small group is the
H[SDQVLRQ RI WKH VPDOOHU LQGLYLGXDO DQG LQFOXGHG |
GHPRQVWUDWHY LWVHOI DV EHLQJ WKH ODUJHU H[SDQGHG
individual mind.

This expansion has significant mathematic consequences.

As indicated at the outset, every jury trial in the United States begins with the proposition
that all which is necessary for the jury to know for its decision will be presented to piaaiscd
the trial, and that which is irrel @ QW ZLOO EH NHSW DzZD\ ,Q WKLV IDVK
experienceRl WKH HYLGHQFH DV SUHVHQWHG LQ WULDO UHSUHVH
7KH MXU\fV HYDOXDWLRQ RI WKLV HYLGHQFH DV XQGHU\
experiences iSVKH 3<” Rl WKH WULDO S UkRdwetheLtieJactd/ptddentédF RO O HF\

! 6HH 2UQVWHLQ DW 3.Q Fauddert) ofdmbde R Qeie e § Wrdgel (inViegblis

Maius...), [There are two modes of knowing, through argument and experierrgeimant brings conclusion and

compels us to concede them, but does not cause certainty nor reoutwe id ader that the mind may remain at

rest in truth, unless this is provided by experieficEhese two modes are complementayR WK DUH 3ULJKW’ [
together form the basis for the complete human consciousness.
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7KH ILQDO YHUGLFW JLYHQ E\ WKH MXU\ VWDWHY LWV HY
RI WKH WULDO WKH HYLGHQFH SUHVHQW lev@luattoh WfkthisV KH 3<”
evidence).

DiIAGRAM 1-4.
TRIGONOMETRY OF EXPERIENCE AND KNOWILEDGE

KNOWILEDGE
bd
Il
=<

X

EXPERIENCE

This simple model may be expanded upon.

The criminal law of the United States is based upon a dichotomy between the criminal act
alleged to have been committethe actus reusof the offensetand the mental intenthe mens
rea of the offensetassociated with the crime. For example, the act of kiling someone is a
homicide if done with the intent to kill the individual. If the killing was the result of recklessly
driving in a crowded street, the crime is less because the evil of the intent to harm was less.
Differences in the consequence to the Defendant can be quite significant, depending upon the
nature of the criminal act and mental intent found by the jury.

, ZH OHW WKH 3DFWXV UH XV a gutiddlq humb¥dfo@exrmpteQsV H HT X L
+tWKHQ WKH MXU\YV H[SHULHQFH ZLWK WKH HYLGHQFH SUHVI
MXU\fV XQGHUVWDQGLQJ RI WKDW HYLGHQFH < PD\ EH JL

6LPLODUO\ LI ZH OHW WKH 2PHQV UHD" RI WKHorVDPH RI
example, 3+ WKHQ WKH MXU\Y{V H[SHULHQFH ZLWK WKH HYLGHQFH
DQG WKH MXU\fV XQGHUVWDQGLQJ RI WKDW HYLGHQFH <
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DIAGRAM 1-5.
TRIGONOMETRY OF EXPERIENCE AND KNOWILEDGE

W
3 :
o 1-12. 2
g g X=Y
o)
2 2
X, N4
X X
EXPERIENCE EXPERIENCE
EXPERIENCE / KNOWLEDGE OF "ACTUS REUS™ EXPERIENCE / KNOWLEDGE OF "MENTAL INTENT™

The culpability, if any, of the Defendant for a crime is given in accordance with the sum
of these two elements of proof. The full experience and knowledge summarized by the case will
HTXDO WKH VXP RI WKHVH WZR VTXD U HRe evidddde \bf B QinikdK H M X U
DFW DV D SRVLWLYH GLVWDQFH 3% DQG WKH MXU\DW BW[SHUL
SRVLWLYH GLVWDQFH 3%~ WKHQ WKH H[SHULHQFH NQRZOHC
with the verdict should equal the sum of these two things, or :

A+ B=C?

Geometrically, this equation may be portrayed with the proportions of the Pythagorean
Theorem as follows.
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DIAGRAM 1-G.
PYTHAGOREAN THEOREM OF SOCIAL CONDUCT

KNOWLEDGE

CULPABIILITY

(CONSEQUENCE)

EXPERIENCE

MENTAL INTENT
("MENS REA™)

KNOWLEDGE

EXPERIENCE

CRIMINAL ACT
("RES GESTAE")

KNOWLEDGE

EXPERIENCE

The use of Euclidean Geometry as a basis for understanding social relationships leads to
a form of trigonometry which describes the wave characteristics explored in later essays. In this
essay we present that trigonometry, a trigonometry of time.
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4.3 Neo-Classical Economics and its Relationship to Our Approach

We may explore the impact of this approach through the indifference curve of neo-
classical economics. (Shapiro, 2012) These curves attempt to demonstrate the microeconomic
relationship between consumer preferences as balanced between two different goods. The curve
GUDZQ UHSUHYVHQW VioMakyHcohsupnerLdd toUvhiQh- ¢dbmbination of good is
offered. (left, Diag. 1-14)

7KH B3LQGLIIHUHQFH FXUYHV" JHQHUDWHG IURP WKLV
willingness to trade one set of goods for different goods. As increasing levels of affluence at
provided, a map of multiple curves becomes possible. (center Diag. 1-14) The indifference
curves of two competing trading partners may be explored by inverting the curve of one of the
partners. (right, Diag. 1- S3DUHWR RSWLP D Qualtative @uvdluation/ ofvthBseW K H
relationships. Given an initial allocation of goods among a set of individuals, a change to a
different allocation that makes at least one individual better off without making any other
individual worse off is called a Pareto improvement. An allocation is defined as "Pareto
efficient” or "Pareto optimal" when no further Pareto improvements can be made.

DIAGRAM 1-7.
INDIFFERENCE CURVES

SHAKES Przza
30

—— =150

U=125
- U= 100

g
SHAKES
: (‘
[}
= o=
r-\: I_
:1‘-_:
SHAKES
[ ] ]
SIMVYHS

Pizza
0 (units) PrzzAa Przza

The thought process which pertains to a jury trial may be joined to our modern views of
economics to create a foundation for our approach. We begin with the fact that American
Society is governed by laws which state the rights of persons and parties within the jurisdiction
of the United States and its member states. The right to a jury is guaranteed to every party before
the courts, thereby permitting the party to have judgment declared by persons not directly
connected with the political process. Empirically testable hypotheses may be structured upon
these relationships as lawfully required.
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From the economic point of view, theH LV QR GLIITHUHQFH EHWZHHQ V
SXUFKDVHG [" DQG 3-RKQ LV JXLOW\ RI SXUFKDVLQWHKH 7KH
thought which motivates the act, speaking economically, is the same as that of the court
considering such an act criminally.

DIAGRAM 1-8.
PYTHAGOREAN THEOREM - SOCIAL AND ECONOMIC ACTIVITY

KNOWLEDGE
KNOWLEDGE

| ACT OF PURCHASING

NOWLEDGE

4.4 Extension to Micro-economics 7KH & KRRBWBUGDEOH &KRLFH™ ORGH

Each of the points within the plane of an indifference cutimth those on the curves
and those outside the cur#gepresents a given decision to trade or to keep various properties.
If we contrast the actions tfading a good versukeepingthat same good, a set of dichotomies
may be constructed which maybe used to structure our understanding of economic development.

The first dichotomy + action, as comparal WR WKH 3DFWXV UHXV™ RI F
UHSUHVHQWY D WHQVLRQ EHWZHHQ 3. HHSLQJ D SDUWLFXOD
HOVH 7KLV LV LQGLFDWHG LQ WKH FLUFOH EHORZ E\ WKH R
DW R TFORF Mic life &téndHfieR Qdrcore principle that one naayfreely in choosing
either to keep a given property or to trade it for some other piece of property and that these
transactions clearly affect the status of the property so owned or traded.
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This is contrasted with a secondary dichotomyWKRXJKWYV DV FRPSDUDEOH
UHD" RI FULPZRDRX QOJIHSHHVHQWY D WHQVLRQ EHWZHHQ RQH
NHHSLQJ DQG 3WKRXJKWV LQ IDYRU RI WUDGLQ@Kandd6SDUWLF
RYFORFN UHVSHFWLYHO\ LQ WKH FL U-&ispébitiors ©fReZery oiwdét VH DU L

towards keeping or trading a given piece of property for something else.

DIAGRAM 1-9.
TRIGONOMETRY OF ACTION AND THOUGHTS

THOUGHT:
KEEP

e

ACTION:
KEEP

ACTION:
TRADE

S

THOUGHT:
TRADE

Using the Pythagorean Theorem to structure the sum total of possible permutations
EHWZHHQ WKH 3$FWLRQ™ DVSHFW RI D SXUFKDVBXDRIGDWHH 3
ZH PD\ VWUXFWXUH HYHU\ SRVVLEOH EDODQFLQJ RI WKHVH W

'DIAGRAM 1-10.
TRIGONOMETRY OF TRADING VS. KEEPING PROPERTY

THOUGI—F‘
THOUGHT: EEEE
KEEP 2
Vs X=0,Y=+1
Ve 4 7
o " T - ~ 3n/d
" AcTioN:| [/ e
\ / \ JACTION:

A ]| ™ |THADE I | |Keep
ACTION: N\ ACTION: [X=-1,y=0| : L | [X=+1.v=0|
TRADE KEEP " & R

0,2n n
T4 . T— | — [ 5m/4
- [X=0.Y=-1 B
THOUGHT: 3n/2
TRADE [THoueHT:]
| TRADE
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The Pythagorean relationships inherent in the association of Action and Thought as
expressed previously create around the unit circle create an infinite set of mathematic
relationships wherein the actual possibility of a Purchase is set as the sum of some combination

of Action and Thought.

DIAGRAM 1-11.
TRIGONOMETRIC RATIOS.

THOUGHT
KEEP

g

THOUGHT:
TRADE

KEEP

THOUGHT:

D

THOUGHT:
TRADE

THOUGHT:
KEEP

D

THOUGHT:
TRADE

ACTION:

KEEP

THOUGHT:

B

D

THOUGHT:
TRADE

The unity of the underlying ego which selects these various points may be associated

WKLV FLUFOH I ZH JLYH WKLV UDGLX
WKH HJR DV D EDODQFLQJ UDGLXV EHWZHHQ WKHWIS VIR GLF
DQG 7KRXJKWV 37KRXJKWV UHODWHG WR 7UDGLQJ WKH SUR
SURSHUW\’ $Q LQWHUQDO DQJOH LV WKXV FRQVWUXFWHG €C

ZLWK WKH UDGLXV RI
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:DYHV $ULVLQJ )URP Avéileblé &KRRVHU R G HO

I ZH FRQVLGHU WKH VLGH RSSRVLWH WKH LQWHUQDO DQ
set up a set of fractions which may be charted against an x-axis wherein the circumference of the
circle is superimposed upon the x-axis in divisions associated Vith 2o0HJLQQLQJ DW R
and moving clockwise, we have the following mathematic associations between various points
along the unit circle, to wit, the sine curve.

DIAGRAM 1-12.
56-YEAR "KONDRATIEY WAVE'" SINE CURVE.

The equation for this wave is:

g(y) = sin(y)

There is only one point along the Unit Circle where Action is wholly aligned with
Trading, i.e. the point at 9:00. All other points along the unit circle are similar to one another in
WKDW WKHUH LV VRPH 3<" FRPSRQHQW FRQQHFWHG WR VRPF
the object in question. This mental aspect must include some possibility of cancelling the action
FRQWHPSODWHG &RQVHTXHQWO\ RQO\ DW RYFORFN L\
HTXLYDOHQW ZLWK $FWLRQ DQG DW WKL VadhB ad@ué. 37KRXJKW’

&RQYHUVHO\ DW RIYFORFN WKH DFWLRQ XQGHUWDNHC
and the status quo is actively continued.

DiaGrAM 1-13.
TRIGONOMETRY OF TRADE.

THOUGHT:
KEEP

B——T—

/ | VAN - 2
/ | / i \

4 / i \
/ Al | N > \ 1
[ ACTIOND | Nl ACTION:

AR | N I KEEP
| / |
\ N e » J
/

THOUGHT:
TRADE
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7TKH XQLTXH DVSHFW RI WKLV SRLQW DW RYIFORFN F
overall unit circle. The break which is presented at (x = -1, y = 0) creates a new and unknown
element in the unit circle itself. Once the trade is made, the situation is no longer the way it was.
Something new has taken plate.

In contrast, when the x-axis is dire¢G WRZDUG 3.HHSLQJ D SDUWLFXOD
which Thought = 0 will be that point most dedicated in favor of the status quo.

DIAGRAM 1-14.
NEW CIRCLE ON TRADE.

THOUGHr‘
KEEP

/2

X =0, ¥z ]|

| TRADE

(x=-1,Yy=0

3n/2

THOUGHT:
[ TRADE

8 7KHUH LV DQ DQDORJ\ KHUH WR TXDQWXP PHFKDQLFV LQ WKH
The second half of the third postulate of quantum mechanics states, roughly spbakingservation
changes the physical systehttp://vergil.chemistry.gatech.edu/notes/quantrev/node20.hnphysical
system exists in as many state as possible until it is observed. Once thatabséras been made, it
changes into another state, one which can be unique or not.

Until one opens the box, the cat is both dead and alive. Opening the box (observing the state of
the cat), indicates which state it is, and so changes the state of the physioal $ydtas essay, trading
HTXDWHV ZLWK WKH REVHUYDWLRQ %\ DQDORJ\ VAIDHEL QRQWMKDYV
would indicate that the wave function describing the state of the cat has changed.
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7KH PRGHO ZLOO EH UHIHUWDH®G LWB BOH WKR EEFKRRRIGU
presenting the unitcircleand tsDGLXV RHSUHRVHQWL QJawlKhe numkdSRV HU ™~ +
UHSUHVHQWLQJ WKH if R KiRjldand/dizdt xsh@DE préhiise is that a radius
originating at the center of the unit circle and moving toward any spot on the circle of possible
choices divides the circle at a 1Sratio. Half of the circle constitutesDYDLO D E OMhicRKRLFH V"’
will be associated with the point at which the radius and the circle intersect. This relationship
will exclude an equivalent set of opposite choices on the opposing side of the circle.

In other words, one can not simultaneous trade a good and keep the same good, or vice
versa. The possible choices white available toward any particular goal are those which are
not directly undermining of whatever goal is chosen. The choices whiatoaevailable are
those which are in some negative value, or opposite position, from this chosen goal. This same
dynamic applies to any point of psychological consideration along the unit circle.

DIAGRAM 1-15
NEw CIRCLE ON TRADE.

THOUGHT,

|KeeP
w2

X=0,Y=+1|

CHoOICES WHICH
ARE NOT
AVAILABLE

AVAILABLE
CHOICES

w4

CHOOSER

3n2

THOUGHT:
TRADE

DIAGRAM 1-17
NEW CIRCLE ON TRADE.

THOUGHT:
KEEP
/2
[X=0.¥=+1

CHOICES WHICH
ARE NoT
AVAILABLE

TRADE
Xx=-1,vy=0
0,2n

CHOOSER

AVAILABLE
CHOICES

DIAGRAM 1-16
NEW CIRCLE ON TRADE.

THOUGHT:
KEEP

w2
K=0.¥=+1

CHOICES WHICH
ARE NoT
AVAILABLE

AVAILABLE
CHOICES

KEEP
X=+1,Y=0

TRADE|

CHOOSER
x=-1,Y=0
0,2m

3n/2

THOUGHT:
TRADE

DIAGRAM 1-18

NEW CIRCLE ON TRADE.

CHOICES WHICH
ARE NOT
AVAILABLE

TRADE|
x=-1,¥y=0
0,2n

EP
X=+1.Y=0

AVAILABLE
CHOICES

in2
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TRADE
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CONCLUSION

We conclude that it is possible to construct a simple and mathematically straight-forward
model of micro-economic choices which is completely in accord with the available evidence of
social behavior as evidenced by universal and legally required social understandings.

By drafting the experience and knowledge Bf MXU\ DV WKH ODUJHU 31UI
LQGLYLGXDO PLQG ZH KDYH WKH DELOLW\ WR \s¥DaNcH D SDW
concrete in its form.
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Empirical Foundations of the
Economic and Social History of the United States

Essay 2:
'RHV 2NXQYV /DE &3/ D WRélationship?

,1752'8&7,21 :+$7 ,6 32.8196 /$:""

,Q WKH SUHYLRXV HVVD\ ZH GLVFXVVHG WKH ILUVW FHQ\
DYDLODEOH FKRLFH" PRGHO :H FRPH QRZ WR WKH DWJJJUHJDW
PLFURHFRQRPLF GHFLVLRQV WR WUDGH RU NHHS DVIANFKFKIQ WK
GHFLVLRQV 7KLV DJJUHJDWH LV NQRZQ DV(Diaga@ Kdo@, UHDO *
in orange)

The Gross National Product of any country, in association its rate of employment, are two
of the most important variables in economics.

DIAGRAM 2-1.

BASIC PLAN.
MICRO-ECONOMIC CHOICE
1. D X-AXis = ECONOMIC ACTIONS (TRADING VS. KEEPING)
Y-axis = ECONOMIC THOUGHTS (TRADING VS, KEEPING)

MicrRo-EcoNOMIC CHOICES AGGREGATED OVER A YEAR!:
2. - OKUN'S LAW STATES A TT: 1 RATIO ASTO
How OuTPUT GROWTH VARIES WITH CHANGES IN THE UNEMPLOYMENT RATE

REAL GNP AGGREGATED OVER 14-YEARS, AN "EcoNOMIC OCTAVE,"

3 . D THE PERIOD OF TIME DURING WHICH HUMAN DEVELOPMENT PROCEEDS FROM BIRTH TO PROCREATIVE CAPACITY
AND CREATES A GOLDEN MEAN RATIO WITHIN U.S. REAL GNP

4_ - DAMPING COSINE WAVE OF PRICE FLUCTUATIONS OVER A 28-YEAR PERIOD

5 SINE WAVE OF B6-YEARS ENCOMPASSING SOCIO-POLITICAL CHANGE IN A SINGLE CIRCUIT,
THE "KONDRATIEVY WAVE" /
\‘@

= ///

7

The empirical relationship between production and employment in the United States is
NQRZQ WR PDLQVWUHDP HFRQRPLFV DV 32NXQ fvery/tbréde” 32N X
percentage points of increase in real GNP the rate of employment will increase by one
percentage point, and that decreases of both will take place in the same proportion. This 3 :1
proportion is generally referred to using a double negative, i.e. an increase of three percent in
real GNP will lead to a one percetdcreasen the rate otinemployment. First stated by Arthur
2NXQ DW WKH WLPH VHQLRU HFRQRPLVW RI 3UHVLGHQW .HQ
UXOH LV SRQH RI WKH PRVW UHOLDEOH HPSLULFDO UHJXODUL
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7KH DUWLFOH 3+RZ 8VHIXO ,V 2NXQYV /Dz"" E\ 'U (GZDUG
WKH .DQVDV &LW\ %UDQFK RI WKH )HGHUDO 5HVHUYH ZDV ¢
Economic Review in the Fourth Quarter 2007. The data sets used in this essay cover a 60 year
period of American economic history, i.e. the second quarter of 1947 through the third quarter of

2007.
In this article Dr. Knotek provides an overview of the ideas wh@\LQJ 2NXQYV /DZ

well as the economic measurements which support it. According to this article at the present
WLPH 2NXQYV /DZ LV DQ XQH[SODLQHG VWDWLVWLFDO UHJXO
RI WKXPE" UDWKHU WKDQ D IRUPDO ODZz

Our purpose in this essay is (1) to lay a theoretic foundation for an understanding of the
UHJXODULW\ RI 2NXQYV /Dz DV ZHOO DV WR SUHVHQW
relationship between changes in the rate of unemployment and the rate of GNP growth is not a
3 : 1 relationship but & 1 relationship.

This essay will concentrate on three charts from Knotek 2007. Charts One and Two
graph the quarterly and annual data sets supporting the regularity of the relationship between
changes in the size of real GNP (x-axis) and the corresponding effect this has on the rate of

employment (y-axis).

DIAGRAM 2-2.
CHARTS ONE AND TWO OF "HOwW USEFUL IS OKUN'S LAW?"

Chart 1 Chart 2
THE DIFFERENCE VERSION OF OKUN’S LAW, THE DIFFERENCE VERSION OF OKUN’S LAW,
ANNUAL DATA

QUARTERLY DATA

7| Change in the unemployment rate.
erc oints

3 | Change in the unemployment rate,
percentage paints

. . Real GDP growth.

Real GDP growth, A . percent
ann’ . cent 3 * - > 7

3
Note: Data are from the Burcau of Economic Analysis and Burcau of Labor Statistics, from
1949 through 2006.

Note: Data are from the Burcau of Economic Analysis and Burcau of Labor Statistics, from the
sccond quarter of 1948 through the sccond quarter of 2007.

Dr. Knotek argues that the stability of the trend lines shown above masks the underlying
dynamics of these relationships. Consequently Chart 3 also will be discussed (in Essay 5). He

states:

One problem with a long time seriasuch as from 1948 to 200%is that
KLVWRU\ FDQ KLGH FKDQJHV LQ UHODWLRQVKLSYV 7KLV
previous section (Charts 1 and 2) found considerableGDW LWLHYV EHWZHHQ 2NX
original estimate and an updated regression using a longer time series. This
section shows that, when estimated over shorter time horizons, the relationship
between changes in the unemployment rate and real output growth has varied

considerably.
To capture this variation, this article uses a technique called rolling

regressions. A rolling regression estimates a particular relation over many
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different sample periods. Each regression produces a set of estimated
coefficients. If the relationship is stable over time, then the estimated coefficients
should be relatively similar from one regression to the next. Variations in the

relation will appear as sizeable movements in the estimated coefficients.

DIAGRAM 2-3.
CHART THREE OF "How USEFUL Is OKUN's Law?™

Chart 3
ROLLING REGRESSION ESTIMATES

Percent Coefficient estimates 0

Rate of output growth consistent
45 with stable unemployment, in percent (left) - -.01

Okun’s coefficient (right)

0 IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII -1

1965
1970
1975
1980
1985
1990
1995
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2005

Notes: Dates along the horizontal axis denote the last quarter in the sample period for cach
]'D“ing r(.‘g]’c‘ssic\l‘l. ["ﬂLh Sﬂ.nTPIC Pcriod is ]3‘ }'r_‘ars |Ong.

We seek here to augment this opinion with information from these essays.
ECONOMIC METHODOLOGY
1. Hypothesis

United States annual real GNP may be represented geometrically as a torus the radius of
which represents the rate of employment; one half the circumference of which represents the
chronologic creation of real GNP over the course of a calendar year; the opposing half
circumference of which represents the money price of each transaction making up thatfreal GN
and the cylindrical radius of which is set equal to the GNP per capita of the United States for the
year in question. Using this model the relationship between an increase in the rate of
employment and the size of real GNP is not 1: 3 but rathe® 1 :

2. Method
We provide a description of the econometric measurements which may be expected to

develop from the previous essays surrounding the relationship between economic choice,
employment and real GNP. We then review the data sets used in Knotek 2007.
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We conclude that there is strong support for the proposition that the 3:1 ratio presented
E\ 2NXQfV /DZ LVSLQ WBWDRW\:B® IXUWKHU VXJIJHVW WKDW WK
and its central place in macroeconomics is due to the trigonometric relationship whih this
ratio has on the entire spectrum of economic study.

3. Data

This essay is an extended comment on the measurements provided by Dr. Edward Knotek
LQ KLV DUWLFOH 3+RZ 8VHIXO ,V 2Nd@fRéseZ 6f KnEds CIWYWKH G E\
their publication Economic Review. The employment and GNP data used are those of the article
has kindly been supplied by Dr. Knotek, and this has been cross-referenced with the original data
kept by the United States Government.

4. Procedure.

4.1 U.S. Real Gross National Product:
7KH 3 & KRBYBUODEOH &KRLFH" PRGHO LQ DJJUHJDYV

7KH 3 FKRRYBUODEOH FKRLFH" PRGHO LV WKH FHQWUDO ¢
If we invert this model such that the willhQHVY WR 3SWUDGH™ RI RQH SHUVRQ PF
SWUDGH” RI D WUDGLQJ SDUWQHU ZH KDYH D FRQQMHFWLRQ
willingness to exchange goods or services with one another. (See discussion of Pareto efficiency
in Essay One, lines 503-509) The willingness and ability of persons to trade goods and their
services with one another is the foundation for the entire economy.

Let us begin with a proposed willingness of Farmer Jones to part with two cows in return
for three horses. This willingness is met by Farmer Smith who is willing to trade three specific
horses which he owns in return for two specific cows belonging to Farmer Jones.

The fact that these two farmers have met with a match which in their minds is favorable
tR ERWK LV LQGLFDWHG E\ WKH IDFW WKDW ERWK KDYH H[WH
RQH DQRWKHU $V D UHVXOW RI WKLY WUDGH )DUPHU -RQH
6PLWK DQG )DUPHU 6PLWKYV WKUHH &BodegHY ZLOO EH KDQGH

DIAGRAM 2-4.
"TRADE" UNDER THE "CHOOSER - AVAILABLE CHOICE" MODEL

Javel B = THOUGHT:
SAHDNOHL \ “EP

e

/ a | AL [N 2 \

CEE)] ', JAWIL Y| ACTION? A{?TI})N, |
NOLLOV ‘J \ ==y ‘y NOuDy /| | \JRADE i KEEP |

r \ ™ T / h "2 " I |
A \ u A4 | S W | /

2N

e | g N K e | oMy
EEE)] \ THOUGHT:
IIHONOHL 2 - - TRADE
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The following two circles simplify the basic ideas going into the above trade. Note that
the early barter of horses for cows suggested by the circles below depicts trading at its most
elementary level. Note that the trade itself must in some fashion state an improvement in the
lives of the trading partners. Consequently the act of trading makes more efficient and useful the
sum total of property within society because those who own the property are seeking ever more
agreeable collections of that property by trading what they have for things which they desire but
do not possess.

DIAGRAM 2-5.
A SINGLE TRADE

FARMER SMITH FARMER JONES

These trades represent a re-arrangement of property amongst those owning property.
7TKHUH LV QR 3H[SDQVLRQ™ RI WKH HFRQ RtRa usdiulhess ofdieeR Q W K
property exchanged, in combination with the improved efficiency brought about by the trade,
suggests that the natural rate of increase in any biologic orgatesfarm, a household, a local
market +will result from the full set of trades engaged in by all persons.

In short, the same property and the same traders exist after as well as before the trade.
However the straight forward exchange of one set of property for another is conveyed by the
model above.

There is no limit to the number of such trades which can be done over the course of any
particular period of time. We may imagine two pipes running parallel, each suggesting the
desire of one of two trading partners to enter into trade. Each trade may be listed in chronologic
order and depicted as below.

DIAGRAM 2-6.
THE STREAM OF TRADE

FARMER THOMA:
FARMER HOLMES ERTHEMAS

FARMER FREDERICKS

FARMER WILLIAMS
FARMER PEABODY

‘ N FARMER HOLSTEIN
FARMER GREEN
p— FARMER JAMESON
FARMER BROWN 4 hig:

FARMER ARMSTRONG

FARMER SMITH FARMER JONES

As reliable currency enters into circulation persons engaged in trading have the further
ability to makes trades of much greater complexity that a straight-forward barter. By saving the
money obtained from prior trades people are able to amass a trading ability to trade which far
exceeds the more clumsy and complicated trade of physical objects, herds of cattle or flocks of
geese, etc.
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The ability to trade goods and services for currency permits the evaluation of the worth of
the trade itself in relative terms visa vi all other trades, however subjective. A trade of $50 might
represent an acre of land, a pair of mules, a suit of fine clothes or a suite afréurnBy
SPLUURULQJ" WKH YDO #dds ol s@hKcesy, Hurebcy b&miitg almuch broader
extent of trading and trading partners.

The pastel coloration below of the thing tradechoney +is available to give a relative
YDOXH WR DOO WKH WUDGHV RI DQ HFRQRP\ 7TKHVH 3SWUDGF
something in return for currency.

The chronology of the trade is given be the difference in color, the red trade being first,
the yellow being second, the green third, the orange fourth, etc. The pastel coloration indicates
that in this case Farmer Jones did not trade goods for goods but rather money for goods (or
services).

The size of the trade in question, its monetary value, is indicated by the number of circles
XVHG )RU H[DPSOH )DUPHU 6PLW K { MoNeyJ(n@eHgreeh diRleshiyY RU VI
WKUHH WLPHV DV YDOXDEOH LQ PRQHWDU\ WHUPV DV )DUPI
PRQH\ RQH UHG FLUFOH )DUPHU )UHGHULFNYVY WUDGH RI J
FLUFOH DQG )DUPHU 3$ab&\oMNs&nRcEsIGir\maey @ikHraRde Eircle).

DIAGRAM 2-7.
CHRONOLOGIC SALES OF GOODS AND SERVICES

FARMER BROWN

FARMER FREDERICKS

FARMER SMITH

'\ FARMER ARMSTRONG
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If we set an arbitrary division of the stream of trade at a single 365-dayweaan
SODFH WKH PRQHWDU\ DQG WKH 3UHDO" DVSHFWV RI WKHVH
from one another. The result is a circle of such sales. The length of half the circle indicates the
monetary value of each of the sales of goods or services included in the year. If the size of these
transactions is copied into the length of the circuit itself, we have the following. Because the
FRQQHFWLRQ RI DQ\ SDUWLFXODU VDOH RI D JRRG RU VHUYL
other trade, we draw here a circle, i.e. that geometric construct in which all points in &eplane
equidistant from a single point.

DIAGRAM 2-8.
UNITED STATES ANNUAL REAL GNP

FARMER BROWN

FARMER FREDERICKS
FARMER SMITH

~ _—FARMER ARMSTRONG

MONETARY PRICE GOOD OR SERVICE

PAID FOR INCLUDED IN
GOOD OR SERVICE ANNUAL REAL GNP
PURCHASED
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The development of currency and its association with trade given above suggests that the
S HPSOR\PHQW ~ QHFHVVDU\ IRU )DUPHU 6P LaM&Kitdtd haPmbRHU -RQ
EHFRPH WKH 3HPSOR\PHQW ™ RI )DUPHU 6dih tease bd@upat)Jdds) PHU -F
,Q WKLV IDVKLRQ WKH XVH RI FXUUHQF\ ZKLFK KDV WXUQt
relationship to the rate of employment, i.e. that employment necessary to sustain the full scope of
sales given above.

In the above diagram 2-8 we have used the GNP per capita of the United States as a
uUubGLXV 3U°" RI WKH JHQHUDWLQJ FLUFOH DQG WKH UDWH R
JHQHUDWLQJ WRUXV ZKLFK VZLQJV WKH VPDOOHU FLUFOH LQ

If this relationship is stated geometrically, it would appear necessary that an increase in
the rate of employment from one year to the next (R = the radius of the circle = 1) wikteorre
geometrically to a necessary increase in the size of GNP (Y = half circumferefcat the
necessary ratio of 1 S as follows.

DIAGRAM 2-9O.
MODEL OF PRODUCTION VS. EMPLOYMENT

AR 1

AR1 x T

/ GNP

o The 2010 real GNP for the United States was $2.27 trillion dollars in 1958 sdulidr a

population in the same year of 308,745,538 residents, for a GNP per capita of $7,355 per mekddént i
prices. (See Essay Three, Data Set One, for figures as to real GNP. See28d$ fGr population
figures.)

One might picture the relative size of these relationships by noting thelPifgér capita was set
as the one inch radius of a pipe and the length of pipe set equal to U.S. reah&pipe twould run 406
miles (25,728,794 inches), roughly the distance from Chicago to Kansas City. To kgpigehito the
shape of half a circle would require a radius of 129 miles, roughly the distanc&\fashington D.C. to
Philadelphia.

These proportions might be taken on a smaller scale. If a length ofrepiregenting 2010 real
GNP was set equal to the length of a football field (3600 inches), the epiipabportional thickness of
the string would measure 0.00014 inches in a radial thickness. Spider silk measuxameifrism
0.00012 to 0.00032 inches in diameter. The radius would run from the goal line to the 31.8 yard line.
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4.2. Data SurveyzExpected Findings
Let us examine how these relationships must be found in the available data.

1. The selection of a chain of economic transactions as a subset of an entire chain of
such transactions is an action arbitrary in nature.

DIAGRAM 2-10.
CHRONOLOGIC CHAIN OF TRANSACTIONS

>

2. The above points simply indicate an ongoing flow of transactions over time. |If
ZH GHQRPLQDWH D FHUWDLQ VXEVHW RI WKHVH WUDQVDFW
arbitrary distinction between them. This is the arbitrary and imposed similarity of a temporal
DVVRFLDWLRQ EHWZHHQ WKHVH WUDQVDFWLRQV DV RFFXUUL

DIAGRAM 2-11.
SELECTION OF TRANSACTIONS WITHIN "1973"
1972 1973 1974
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3. As we associate these transactions with a period of time, none are more or less
connected to 1973 than any of the others. Consequently there is an equivalence between all
points listed as equidistant from a single point. This is conveyed by a diagram of the radius of ¥2
a circle (in blue), the other ¥z being the monetary value of the particular transaction (in red). The
relative value of these transactions vis-a-vis all other transactions is given by the length of the
circumference taken up. A larger transaction occupies a larger portion of the circumference,
smaller transactions occupy a lesser portion of the circumference.

DIAGRAM 2-12.
CHRONOLOGIC SET OF TRANSACTIONS
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4.3 Necessary Linear Relationships

4. The relationship which we are anticipating is that eStelationship will exist
between a change in the rate of unemployment and the percent change in growth of GNP. As the
rate of growth increases on the x-axis, the rate of unemployment will go down on the y-axis.
Setting this relationship as a straight-forward linear relationship, we have the following.

DIAGRAM 2-13.
Pl : 1 RELATIONSHIP BETWEEN GNP GROWTH AND CHANGE IN THE RATE OF EMPLOYMENT

CHANGE IN THE RATE
OF UNEMPLOYMENT

PERCENT GROWTH RATE PER YEAR

5. In order to establish a Golden Mean proportion in the economy the United States
must possess a steady state rate of growth of approximately 3.4969% per year (see Essay Three
and Four). As these associations are made with a new steady state rate of growth of 3.4969% per
year, the new y-axis intercept iSiW 3 = EXWS=1.1131227.

DIAGRAM 2-14.
Pi1: 1 RELATIONSHIP BETWEEN GNP GROWTH AND CHANGE IN THE RATE OF EMPLOYMENT
UsING GOLDEN MEAN RATE OF GROWTH OF 14-YEAR OCTAVES = 3.4969

CopyrightFebruary 15, 2012 by Scott A. Albers. All Rights Reserved. 57



.QRWHNYV 3UHVHQWDWLRQ
6. We now review the econometrics presented in Knotek 2007.

Chart One (Knotek 2007) uses quarterly growth data which has been annualized.
However quarterly employment data is not annualized.

DIAGRAM 2-2.
CHARTS ONE AND TWO OF "HOW USEFUL IS OKUN'S LAw?"

Chare 1 Chart 2
THE DIFFERENCE VERSION OF OKUN’S LAW, THE DIFFERENCE VERSION OF OKUN'’S LAW,
QUARTERLY DATA ANNUAL DATA
3 [ Change in the unemployment rate.
percentage points
— . i
\'\';-,__ T . Real GDP growth,
R Real GDP growth. e percent
. annualized percent 3 Bl T * 3 T D 7
T 10 5] i | 7 - \\’\\ i
T 2005 2003 T
. =
-1.5 3
Note: Dara are from the Bureau of Economic Analysis and Bureau of Labor Statistics, from the Note: Data are from the Bureau of Economic Analysis and Bureau of Labor Staristics, from
sccond quarter of 1948 through the second quarcer of 2007. 1949 through 2006.
7. We adjust the trend line for annualized quarterly data by multiplying quarterly

HPSOR\PHQW GDWD E\ IRXU WKHUHE\ 3DQQXDOL]LRDWTFXDUW |
DQQXDOL]HG TXDUWHUO\ GDWD R @y ddtePod ¥iglogrhamK 3DQQXDOL]H

TKURXJKRXW WKLV HVVD\ WKH SKUDVH 3REVHUYHG IX0OO
represent the trend line in Chart One wherein the data for quarterly employment data has been
multiplied by four.

DIAGRAM 2-15.
MULTIPLYING Q_UARTERLY UNEMPLOYMENT RATE X 4

IMPLIED RATIOS BETWEEN

Y-INTERCEPT AND

X =3.4551266 (ANNUAL X-INTERCEPT)
X = 3.4969781 (GOLDEN MEAN X-INTERCEPT)
X = 3.4972429 (QUARTERLY X-INTERCEPT)

P
P

Ya 1.208 b {:2.91
YRAANS 4 Tim
\\‘-:- <4 ™~
AYq 9287 1:3.78581

QUARTERLY
Y-INTERCEPT
X 4 &

.
vk‘

2 —
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4.5 RelationshipbeZ HHQ .QRWHN DQG WYKMHL OKXERRH/ BKWRLFH™ ORC

8. &KDUWYV 2QH DQG 7ZR RI .QRWHNYfV SDSHU EHORZ S
RI ERWK TXDUWHUO\ DQG DQQXDO PHDVXUHPHQWY RI 2NXQTV

DIAGRAM 2-16.
TY T 1T
CHARTS ONE AND TWO OF "HOW USEFUL IS OKUN'S LAW?
Chart 1 Chart 2
THE DIFFERENCE VERSION OF OKUN’S LAW, THE DIFFERENCE VERSION OF OKUN’S LAW,
QUARTERLY DATA ANNUAL DATA
2 | Change in the unemplayment rate, 3 [ Change in the unemployment rate,
) percentage points " | percentage points
L5
3. 78 DEGREES X 4 = 15.13 DEGREES . T ’ L.
| P . . W - 3.455 % GROWTH RATE
=~ s)e e 3499 % GROWTH RATE 19.29 DEGREES — - Real GDP rowth,
3.78 DEGREES - Real GDP growth, T . percent
annualized percent 3 Bl T - E ~t, 3 7
1 -T0 5 Bl | / \“4—{,\_\ .
. 1 . L e T~
- . 2006 /(04 s -
T 2005 2003
T -2
1
-1.5 3
Note: Dara arc from the Burcau of Economic Analysis and Burcau of Labor Statistics, from the Note: Data are from the Burcau of Economic Analysis and Burcau of Labor Staristics, from
second quarter of 1948 through the sccond quarter of 2007, 1949 through 2006.

9. Note that the slopes of tte(REVHUYHG DQQXDO"™ DQG 3REVHUYH
TXDUWHUO\ WUHQG OLQHV DUH GHJUHHV DQG GHJU
7KH 3SFKRRWIHUIODEOH FKRLFH™ PRGHO PDNHV FOHDU WKD
radius and 1/2 the circumference of a circle is an important trigopnometric identity to consider in
relation to economic growth. The area of rectan@e,1, figured through such an association is
as follows, with a bisecting angle of 17.66 degrees.

DIAGRAM 2-17.
RELATIONSHIP OF TT TO 1

The slope of the angle bisecting the angles given in Charts One and Two is 17.213
GHJUHHYVY OHVV WKDQ KDOI D GHJUHH IURP WKalaldeR SH R

FKRLFH” PRGHO
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10. 7KH 3$QQXMWHUFHSW JLYHQ LQ .QRWHN DV
4XDUWHUO\" LEZBWHThE MBtiMe bi\these two intercepts is 1.1169539.

If the steady state rate given for the Golden Mean proportion (Essay Four, median
average growth rate of 3.4969) is divided I& the y-axis intercept is 1.1131227. The
extraordinary proximity of these two intercepts to one anothe?W KH 3$QQXDO" DQG 3

AXDUWHUO\ LQWHUFHSW M @8ai&ptorOhe Irightlindbludid GentbsGated K H
in the chart below.

DIAGRAM 2.18. RELATIONSHIP BETWEEN ¢ AND 7 INTERCEPT (IN BLUE)
AND KNOTEK'S ANNUAL AND "QUARTERLY X 4" Y-AXIS INTERCEPTS

ANNUAL Y-AXIS INTERCEPT,
KNOTEK (2007), CHART TWO

N |1.2091387 |—/——

Lo (Knotek 2007, y-axis intercept
for Annual trendline)

To: x = 3.4551262
N\

—[1.1169539 : ¢ /mintercept |- 1.1131227 |

LK)

This distance between these

two intercepts is a multiple of
1.0034419, 3.4 parts in 1,000

To: x = 3.4969781

= L4

1.2091387 W x-intercept for ¢ 3.4969781
x 0.92376 - —— 3.1415926
1.1169539 1.1131227 1.1131227

£ o (Knotek 2007, y-axis intercep]:
Emr—— for 4 x Quarterly trendline)
r | 0.92376(=

QUARTERLY X 4
Y-AXIS INTERCEPT To: x =3.4971853
KNOTEK (2007), CHART ONE | |
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In short at that place on Charts One and Two where change in the growth rate is zero (the
y-D[LV WKH 3$QQXDO"~ D @a&is intefcepis Ard WiltipliCeltive\inverses of one
another as set about the line designated in green in Diagram 2-14.

11. Let us now turn to the x-intercept for annual data. The annual x intercept is
3.4551266. The x-intercept for the Golden Mean is 3.4969781.

As to this discrepancy, it must be pointed out that the data used in Knotek 2007 goes back
only through 1947. This data misses all GNP values which are available for the period 1869
through 1946, a period of 78 years. During the early part of this period very large values were
stated in GNP ratios. (See Essay Three) Thus the annual data used by Knotek must be slightly
less than that generated by our analysis herein because it does not include the same set of figures
for GNP, but only a subset..

Interestingly the x-axis intercept given for Annualized Quarterly Data is virtually the
same as that anticipated by the Golden Mean analysis herein. This may be because the number
of observations for quarterly values is four times that of observations for annual values. These
YDOXHYVY DUH *ROGHQ OHDQ YV S5RXQGHG”™ $QQ X
(Updated, Unrounded Annualized Quarteff})

DIAGRAM 2-19.
X-AXIS INTERCEPTS

12091387 T ANNUAL Y-AXIS INTERCEPT,
o KNOTEK (2007), CHART Two | Bty

11131227 ¢ / @ interce] = '].irla‘j.i}t'_

10000000 -1

3.4971853
+ 3.4969781

1.000059:

QUARTERLY X 4
092376  —¥| Y-AXIS INTERCEPT :
KNOTEK (2007), CHART ONE

01211295

10

See also Essay Four. This last value of 3.4999 is quite close to the Median Aigeresgkfor
the 14-year spread of 3.4995226.
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CONCLUSION

7KH PDWKHPDWLF UHJXODULW\ RI 2NXQfV /DZ RYHU WLI
possible only if the relationship between change in the rate of employment and the growth of
GNP are connected by the geometry of a half-circle via the steady ratio &a% described
herein.

DIAGRAM 2-20.
PI: 1 RELATIONSHIP BETWEEN GNP GROWTH AND CHANGE IN THE RATE OF EMPLOYMENT
UsSING GOLDEN MEAN RATE OF GROWTH OF 14-YEAR OCTAVES = 3.4969

s

-

BASE LINE Y-AXIS INTERCEPT
1.1131227
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Empirical Foundations of the
Economic and Social History of the United States

Essay 3:
7TRZDUG DQ 3(FRQRPLF 2F

INTRODUCTION: THE GNP RATIO,
7+( 3$**5(*$7( 2) $118%$/ 5($/P1

In this essay we will discuss the third of the rings of this model, a demonstration of the
HFRQRPLF 3RFWDYH" RI 8 6 UHBbB&rintedvdlsV PDQLIHVWHG DW

- DIAGRAM 3-1.
BASIC PLAN.

MicrRo-ECONOMIC CHOICE
'I |:| X-axis = EcoNoMIC ACTIONS (TRADING VS. KEEPING)
Y-AXIS = ECONOMIC THOUGHTS (TRADING VS. KEEPING)

MiCRO-ECONOMIC CHOICES AGGREGATED OVER A YEAR!
2_ - OKUN'S LAW STATESA T : 1 RATIO ASTO
How OuTPUT GROWTH VARIES WITH CHANGES IN THE UNEMPLOYMENT RATE

REAL GNP AGGREGATED OVER 14-YEARS, AN "ECoNOMIC OCTAVE,"
3. I:l THE PERIOD OF TIME DURING WHICH HUMAN DEVELOPMENT PROCEEDS FROM BIRTH TO PROCREATIVE CAPACITY
AND CREATES A GOLDEN MEAN RATIO WITHIN U.S. REAL GNP
4, . DAMPING COSINE WAVE OF PRICE FLUCTUATIONS OVER A 28-YEAR PERIOD
5 SINE WAVE OF 56-YEARS ENCOMPASSING SOCIO-POLITICAL CHANGE IN A SINGLE CIRCUIT,
* THE "KONDRATIEV WAVE"

4

e
— = —
Vs

H VXJIJHVW LQ WKLV HVVD\ WEDIMOMEOW BKRWHKH RKG
mathHPDWLF 3ZDYH" ZKLFK LV LQ V\QF ZLWK WKH KXPDQ PLQG
that mind in aggregate over the course of a single year, so may the growth of U.S. real GNP be
considered a wave which is in sync with the annual growth of human development.
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Introduction 1.1: Intervals in Music as an Analogy in Economics

It is well known that Pythagoras first developed the modal system of Western harmony
upon noticing that a vibrating string, divided exactly in half, produced a pleasant, mslodiou
sound, whereas even a slight alteration from the division of the string into perfect halves
produced dissonant, unpleasant discording sounds. From this a spectrum etribeeight
tones of the ancient modal scale made famous by Pythagoras, and the thirteen halftones of the
modern chromatic scale made famous by J. S. Bach, each based upon the mathematic division of
a vibrating string. Upon this modal system the entire spectrum of Western musical harmony has
emerged.

DIAGRAM 3-2.
INTERVALS OF THE CHROMATIC MUSICAL SCALE

1 2 3 4 5 6 7 8 9 10 11 12 13 14
= o
( = o [a] 7O
ANV [@) : [@) b
= aoue efo eo eﬁo = R=1 = = = = = = =

Of importance for this paper, between solitary note Middle C and its octave there exist 14
VHSDUDWH 3FKRUGV™ RU 3LQWH]UYDOV' ZKLFK PD\ EH VRXQGH:

1 Notice that | do not state that there exist 14 notes in the chromatic scateafinér3, including

both Middle C and its higher octave). Nor Hstate that there are 14 half-tones (there are twelve).

Ratherl state that two instruments, playing each possibility of harmony between them laddthinboth

the solo note of one instrument played while its partner remains at rest,l a&s whe unison of both
LQVWUXPHQWY RQ WKH VDPH QRWH FRPELQH WR FUHDWH IRXUWHI
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Introduction 1.2: Intervals in Human Development

A similar span of fourteen distinct years of human growth may be explored as human
development passes through childhood and reaches adolescence.

To connect this musical scale to the development of the human being, let us propose that
a child is born at 1:00 a.m., January 1, 2000. On this day the child experiences his first New
< H D DV From this point we may chart the chronologic sequence of his second, third, fourth,
HWF 1HZ <HDUTfV 'D\ DV IROORZV

DIAGRAM 3-3.
PHYSICAL CHRONOLOGY OF EVENTS.

7

000Z ‘1 AMYNNV[ ‘A¥Q S,8vaA MaN L .
100Z '| AMYNNY[ ‘AVA S, HVIAA MIN ==
2002 "I AHYNNY "AVQ S, HVIA MIN 4=t
E00Z | AHVYNNY[ AV S HVIA MIN =B
YO0Z ‘| AMVYNNY[ ‘AV( S HYIAMIN ==Ul

7KLV FRXQWLQJ RI GDWHV LV WR EH GLVWLQJXLVKHG IU|
7R H[SHULHQFH RQH Tarty,| biU sewondE lotJ ihid,Gdic. i§S a celebration of
developmental growth. Each year claimed by a new birthday arrives with the celebration of a
new biologic level of accomplishment. This concept of biologic development may be placed
along the y-axis as follows.

| DIAGRAM 3-4.
PHYSICAL CHRONOLOGY (X-AXIS)
Vs,
BIOLOGIC DEVELOPMENTS (Y-AXIS)

.

> 4 YEAR
OLD
= § ; 3 YEAR

oLD

o 9 2 YEAR
OoLb
o — 31 YEAR

o]
=
o

TN
-
1
o

TOO0E "1 AHVNNVI 'AVA SHVIAMIAN ()
E00Z ‘| AHVANY[ 'AVQ S, 8VIA MIN
00T ‘1L AHVNNV 'AVQ S.HVIA M3AN

OQO0Z ' | ABVANY ‘AV(] S.8VAA MIN 4
1O0Z | AMYNNY( "AYQ S,HVIA MIN
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$V GHPRQVWUDWHG EHORZ RI WKH PLOOLRQ 3UHJXO
United States in 2007-2008, 12.5 million (79.7%) were enrolled in school systems which ended
primary school at eighth grade and began enrollment in secondary school at ninthTgrade.
break occurs generally at the age of 14. (total student population of these schools, including 9,
10, 11, 12 grade students in red lettering below).
Student Population ~ School Systém

1. Total, all secondary schools (post-primary) 16,184,724 24,426
2. Total, all regular secondary schools 15,680,507 19,264
3. Grades 7to8and 7to 9 1,578,163 3,047
4. Grades 7 to 12 927,888 3,278
5. Grades 8to 12 451,656 777
6. Grades 9to 12 12,500,341 15,179
7. Grades 10 to 12 418,850 748
8. Other spans ending with Grade 12 41,545 378
9. Other grade spans 266,281 1,409

The en masse separation of primary and secondary education into two completely
different school systems tracks the tremendous difference between the end of childhood (in
aggregate at the age of 14) and the beginning of adolescence and onset of procreativeesapabilit
(in aggregate at the age of 1#). Certainly the popularity of alternative systems to th&29-
scheme, as measured by student enroliment, leaves little doubt that the preferred transfer date for
students from primary to secondary education is at the age of 14. Other ages for transfer to
secondary enrollment are less popular by ratios of 13:1, 27:1, 29:1, 46:1 and 300:1.

Student Comparative size
enrollment to enrollment in 9-12 system

4. Grades 7 to 12 927,888 1: 13.47

5. Grades 8to 12 451,656 1: 27.67

6. Grades 9to 12 12,500,341 1: 1.00

7. Grades 10 to 12 418,850 1: 29.84

8. Other spans ending with Grade 12 41,545 1: 300.88

9. Other grade spans 266,281 1 46.94

12 Taken from the Digest of Education Statistics, Table 99, Public secondary schools, by grade span,

average school size and state or jurisdiction: 2007-2008, National Center fori&d@®tatistics; and
Enroliment of public secondary schools, by state, 2007-2008, collected at the requestuthdns from
the NCES on Friday, June 10, 2011. Data Set Four and Five are at the conclusion of this paper.

13 This approach may parallel studies emphasizing the role of learning in theurstro¢
globalization. SeeH J ODUFKHWWL & DQG 'HYH]DV 7 HW DO
by Devezas and Modelski opens the door to conceptualizing the emergence of worldatogaand,
more recently of globalization, as a process of systemic learning, which leads to the concept of a
OHDUQLQJ FLYLOL]DWLRQ ~
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Viewed in aggregate, the 14/ear of life may be a fundamental biologic rhythm, one
which lays through biologic fertility the economic basis for a 14-year spread in the higher social
level of the Kondratiev Wave.

It is possible to find in these constantly recurring 14-year cycles a pattern of human
development over time. In other words, thereakeDUPRQLHV™ ZLWKLQ KXPDQ SUR
tlike the musical intervals abovemay be calculated, studied and used.

ECONOMIC METHODOLOGY
1. Hypothesis

My hypothesis is that the 50-60 year Kondratiev Wave is in reality a wave form
composed of a number of smaller well-defined parts. Possible wavelengths can be evaluated and
distinguished from one another by examining the underlying ratios of real GNP in the United
6WDWHV RYHU YDULRXV 3LQWHUYDOV RI \HDUV®™ RU 3VSUHDGYV

2. Methods

The musical scale results in the comparison of notes to one another, giving birth to the
idea of the musical concept of dissonance and harmony as found between the various musical
intervals. Musical harmony and comparative dissonance may be modeled mathematically.

:LWK WKH LGHD RI D PXVLFDO *LQWHUYDO” LQ PLQG , SO

WR SUHVHQW LQ 3*13 UDWLRV ~ L H W Kidedbyrhdt bfthkQW R1 R
IRUPHU \HDU 7KLV PHWKRG UHVXOWYV LQ WKH GLVFRYHU\ RI
and denominator are separated by a period of 14 years. In other words, the notable lack of
HFRQRPLF 3GLVVRQDQFH ™ ZKasQWQLYBW HW DMKHRISVSUHDG ™ R
surrounded by much greater levels of economic dissonance for ratios using 11, 12, 13, and 15,
16, and 17 years of separation in the ratio.

7KH VKDSH RI WKH HFRQRPLF 3RFWDYH" LV YLUWXDOO\
graphed mathematically

3. Data

These essays use figures for U.S. real GNP data published by the United States
Government, as described and located in the Appendices.
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4. Procedure: Examine Ratios of un-averaged U.S. real GNP
4.1. The Musical Intervals of the Diatonic Scale

We begin with the observation that one way in which to understand the interaction of
waves and their mathematic construction is through the generation of waves of sound in music.
Using a musical analogy we may better understand the mathematic relationships between waves
and their interaction.

When a musical scale is sounded it can be thought of (or realized) as a wave moving
through the atmosphere in the form of a sound wave. The velocity of this pulse moving through
the atmosphere is the same for all ndfesdowever the wavelength of that pulse is inversely
proportional to the frequency of its peaks and troughs. The longer the wavelength, the less
frequent the peaks and troughs of the wave; the shorter the wavelength, the more frequently
occur its peaks and troughs. A higher frequency corresponds to a higher sounding note, or a
higher pitch. A lower frequency corresponds to a lower sounding note and a lower pitch.

The relationship between (pairs of) notes are intervals. Collections of intervals can be
thought of as a musical scale. As presented below the frequency of a particular note is given as
37 7KH TUHTXHQFLHY RI WKH RWKHU QRWHV LQ WKH GLDW|
giYHQ DV PXOWLSOHV RI WKLV ILUVW EDVLF SURRW"™ QRWH

DIAGRAM 3-5.
MATHEMATIC RATIOS OF THE DIATONIC SCALE
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The chief interval is the octave, an even division of a vibrating string into two parts,
thereby doubling the frequency of the new higher pitched note as compared with the first note of
lower pitch. The further division of the string into other mathematic subdivisions results in a
number of differently pitched musical scales. The diatonic scale pictured above is among the
most common.

14 The speed of sound is the distance travelled during a unit of time by a sound wave prppagat
through an _elastic medium. In dry air at 20 °C (68 °F), the speed of soB40 imetres per second
(1,115 ft/s). This is 1,236 kilometres per hour (768 mph), or about one kilometeree seconds or
approximately one mile in five seconds.
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4.2. Ratios of GNP as Intervals of Economic Growth

AsusedLQ WKLV SDSHU D 3UDWLR RI *13" LV D QXPHULF IUD
the real GNP of one year and takes as its denominator the real GNP of an earlier year. The
FRPSDULVRQ RI D *13 UDWLR DV FUHDWHG E\ €eb €obhagpvgt HU Y D O
ILIXUHV UHSUHVHQWYV WKH HFRQRPLF HTXLYDOHQW RI D PXYV
between one note and a note distant from it in the musical scale. Music is the art of juxtaposition
of these relationships; the intervals are A@ OO WKH VDPH °

From the point of view of existing economic theories, no useful information should
emerge from the interplay of different intervals of time as rates of U.S. real GNP are compared
to one another. Neoclassical economicand all other forms of economicsconsiders the
physical passage of time as an irrelevant or at least an un-described / unknown mechanism and
the relationships between economic quantities in time have no meaning beyond the numeric
result obtained.

From the biologic standpoint however mathematic ratios of real GNP taken at different
years represent the production of between 2.6 million to 311 million people over 235+ years
(1777-present) as they live their lives in patterns associated with family, pride, livelihood, health,
rigid social forms, moral expectations, criminal laws, civil relationships and a host of other
necessary and indeed vital social interactions and expectations. These relationships are the
generating substrate of all economic measurement.

For example let us consider two ratios of GNP, 1933/1928 and 1943/1938, each
composed of an interval of but five years between numerator and denominator. In billions of
dollars these are:

Years GNP #1 GNP Years GNP #2 GNP
compared figures ratio compared figures ratio
1933 169.5 0.887 1943 337.1 1.747
1928 190.9 1938 192.9

The first ratio, 0.887, a ratio less than one representing a decline in value over time, states
in a single number the decline between the peak of the Roaring Twenties and the nadir of the
Great Depression. The second ratio, 1.747, roughly double the preceding ratio, represents in a
single number the explosion of production associated with the end of the Great Depression and
the middle year of World War Il. The entire sequence of numbers occupies but 15 years, 1928
through 1943.

&RQVLGHUHG ELRORJLFDOO\ WKH PHDVXUHPHQW RI WKF
SP\VHOI QH[W \HDU" LV D VLJQLILFDQWO\ GLIIHUHQW ELROR/
SP\VHOI QRZ" DV DJDLQVW 3P\VHOI \HDUV KHEPBDWLRRYNLS
RQH \HDUYfV *13 WR WKH QH[W \HDUTfV *13 LV DFWXDOO\ D
measured against life at a point separated by some specified number of years.

As figures for real GNP are put into ratios against one another, we have the beginning
a biologic approach to economics, something upon which a larger theory of economic bio-
complexity might be proposed.
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4.3.  An Evaluation of Multiple Spreadsheets of all GNP Ratios

:H H[DPLQHG 3UDWLRV RI 8 6 UHDO *13" LQ RdyalesiU WR G
may be demonstrated empirically. As mentioned previously, a ratio of GNP is a numeric
fraction which takes as its numerator the real GNP of one year and takes as its denominator the
UHDO *13 RI DQ HDUOLHU \HDU 7KH WHUP SUDWOKPEZKIUM VW
which, no matter how large, over time governs the general existence of the numbers themselves.

A typical Excel spread sheet with this data is as foltdws

The number of years between numerator and denomigadfédtK H SLQWHUYDO ™ EHWZ
+tUHSUHVHQWYVY WKH SDVVDJH RI WLPH W LV UHINUWHG WR
S3VSUHDG ~ ,Q RUGHU WR HYV¥% hE Sub-¢yle WK tdolSrRtids/df BERMHatS H U L R
different spreads of years and placed these ratios in Excel spreadsheets based upon the number of
years in the spread.

For every year of the spread we constructed a single row within a spreadsheet. Because
the data set is finite, a tighter spread between years results in a larger number of coldrans, a
broader spread between years results in a reduced number of columns.

DIAGRAM 3.6.
SAMPLE SPREAD SHEET

12 YEAR RATIOS BASED ON ANNUAL REAL GNP; MULTIPLE 5.962552

1 2 3 4 5 5 7 8 3 10 1 A B 3 D

vear| one |vear| owe |vear| owe |vesm| ewe |vear| owe |venm| ne |veam| one [vear| owe |vesm| owe fvess ane
1| veor |1550( 22000 1592 e0.4000] 1904| 85.7000] 1916 | 134.2000 1303.1773) 2002 | 19571559
19 [een | 2000 1690 | az.e000f 1632 | ooaooof 1904 | 63.7000f 1536 s79.3030] 1590 | 131 3622)

Rati Lazseer| Laus2s] Las5093. Lasmazr] sm20330 [ sssssszizs] vessase] visoasa] oesssss] 1saaues| vasavas| wsossssl s esases)
2 | vew [1se1] s2avorf 1se3| s7.se00 56.3000] 135.2000) s0asnf 2005 | zistond]
14| 1sen | 2310000 151 | az.a000) 56,3000 1517 1001.730a] 1993 | 1454109

Ratio

996.8309)
700.6

10725727 1597
1] 7eio0si) 1ess
Laz7s0any I

1129.459] 1998 1768.5370
130,268
[ETCERE 1 ea5a08| 1 isaia3] Oueasais| ysooesu) Lsoass| waausts] isaven)
1852 0672)
12561821

2.2000f 1891 | 55.1000f 1503

1813673) 152307 1525301 1.505917] 510007] 1.733954] 1688291 1513159 1521788

vs fcohmnns |cahunns

15 See Appendix for all spreadsheets used in this evaluation.
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By way of example let us consider Column Four Row One of the 12 year spread. (See
Diagram 1, Sample Spread Sheet.) This GNP ratio is 1916 / 1904, representing a spread of 12
years between the numerator and the denominator of the ratio. The US real GNP values for this
fraction are 134.4 / 89.7 with a result of 1.49833. This ratio is placed in Column Four Row One
in the 12-year spread spreadsheet.

The next ratio in the series, 1917 / 1905, or 135.2 / 96.3, gives the result of 1.40395. This
is placed in Column Four Row Two of the 12-year spread spreadsheet.

This continues on for a period of 12 years, i.e. from 1916 through 1927. The final
fraction in Column Four Row Twelve is 1927/1915, or 189.9 / 124.5, for a result of 1.5253. This
result is placed in Column Four Row Twelve and the series continues on to the next column.

The next column, Column Five, begins in Row One with the ratio 1928 / 1916, for a ratio
of 190.9 / 134.4 and a result of 1.42039. This is placed in Column Five Row One and the
SURFHVYV FRQWLQXHYV I1RWLFH WKDW WKH QXPHUDWRU RI1 V

" EHFRPHV WKH GHQRPLQDWRU RI WKH FHOO LPPHGLDWH!

$Q ([FHO VSUHDG VKHHW PD\ EH JHQHUDWHG IRU DQ\ JLY
2+U.6 5HDO *13° DV LWV IRXQGDWLRQ

16 The data provided by the Federal Government commences with a series of GNP vatues for

nine year period of 1869-1877 of a single figure, i.e. 23.1. This is followed by-ypeat period of 1878-
1888 of a single value, i.e. 42.4. We have extended this series back one yeardhthgiyiear 1868 the
figure 23.1, thereby permitting the larger spreads to include data series dating back to 1868.

This has been helpful in that it allows the 14-year, 15-year, 16-yegeat7and 18-year spreads
to include both the most antique, as well as the most currentitlataugh 2010+in their spreadsheets.
Given the significance of the 14-year spread as described in this paper, it hasdoréant to use this
1868 value of 23.1 as the beginning point for each spreadsheet in an effort to prddeitynin this
approach.
1 The use of this spreadsheet is the direct progeny of the first spraadsiedén the discovery of
the Golden Mean as an operating mathematic structure in the economy of the United(&tatédbers
and Albers, 2012.) The only columns considered in the evaluation of spreadsheat} gptuthose
columns which are complete. Under this rule the final column of the 12spraad spreadsheet
presented here, 2002/1990 through 2010/1998, would not be counted in any evaluation of spreadsheets.
,Q WKLV ZzD\ D FRQVLVWHQF\ EHWZHHQ 3VSUHDGVKHHWYVY" TXD V
impossible under any other measurement.

On the other hand this rule has the effect of eliminating from consideratioveen the
spreadsheets themselves a number of years of data, depending upon the common ydachmithe
begins the creation of each of the spreadsheets, the number of years in the tsespetads used to
create the various spreadsheets to be compared and the final date of the data set which is used.

An alternative method to these difficulties is presented at the end of thiswdgshypermits all
data in the set to be considered, and which permits the evaluation of very broadranthrvow
SVSUHDGV™ EHWZHHQ GibwbDgerteratdéd QyJtHi&) @étHo® Mowever (see 4.2.6). Both
PHWKRGYVY DSSHDU WR EH OHJLWLPDWH LQ WKDW WKH\HERQLKNB GV F
States at 14 years, although the specific method used varies slightly.
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For every Row and for every Column in every spread sheet there exists a Highariiati
a Low Ratio. For example, in the Columns and Rows mentioned previously regarding the 12-
year spread, we have the following:

12-year Spread, High

Row One 1880/1868  =42.4/23.1 = 1.8354978
Row Two 1881/1869  =42.4/23.1 = 1.8354978
Row Twelve 1951/1939  =383.4/209.4 = 1.8309455
Column Four 1927/1915 =189.9/124.5 =1.5253012
Column Five 1928/1916  =190.9/134.3 = 1.4203869
12-year Spread, Low

Row One 1940/1928  =227.2/190.9 =1.1901519
Row Two 1941/1929 = 263.7/203.6 =1.2951866
Row Twelve 1939/1927  =209.4/189.9 =1.1026856
Column Four 1921/1909 =127.8/116.8 =1.0941781
Column Five 1938/1926  =192.9/190.0 = 1.0152632

We noticed that High Averages represent ratios which contrast a very dynamid year o
growth in the numerator with a previous year of very slow or depressed growth in the
denominator. Conversely Low Averages contrast a year of slow or depressed growth in the
numerator with a previous year of growth in the denominator.

The full range of these contrasts is as follows as to the 12-year spread.

DIAGRAM 3.7.
Row AND COLUMN DYNAMICS FOR 12-YEAR SPREAD

Row Dynamics - 12 Year Spread, H, MA, MR, L Column Dynamics - 12 Year Spread
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4.4. Examination of Row Dynamics

From the above charts it becomes clear that these spread sheets are characterized by

35RZ '\QDPLFV" DQG 3&ROXPQ '"\QDPLFV ~ JURP WKHVH G\QL

additional points within both the Rows and the Columns of all spreadsheets. These are:

7KH 303 0QJH ~  ZhdrdeRslitid mid-point lying between the high
and low ratios in the sample, i.e. the average of the highest and lowest numbers in
WKH VHW 3 + / ’

7KH 3$YHUDJH™ RU 3$ULWKPHWLF OHDQ °~ 7KH VDPSOF

the observations divided by the number of observations.

7KH S0HGLDQ °~ 7KH PHGLDQ LV WiKdta@GXPEHU IRU

larger than it, and half the data is smaller. It is also called the@&@entile. If

the data has an odd number of members, the median will be the number in the
center of these members; if an even number of members, the median wél be th
mid-point between the two numbers closest to the center.

7KH SOHGLDQ $YHUDJH °~ 7KH OH-@GADIletviE¥HUDJH LV W

WKH OHGLDQ DQG WKH $YHUDJH $ULWKPHWLF OHDQ

$YHUDJH " DQG LV WKH DSS URils PoBparztRQ XVHG WKL

conjunction with the Midranget as the best estimate of the dynamics within
Rows and Columns.

The High, Midrange, Median Average and Low of Row Dynamics for each Excel spread
sheet may now be compared. The following points are made as to this approach.

1) In every Row there exists a Highest Average of the possible averages in the Row.
This Highest Average represents the greatest margin of growth over decline for the time period
of that spread for that Row. Conversely the Lowest Average represents the greatest depth of
decline over growth for the time period of the spread for that Row.

2) The Midrange between the Highest Average and the Lowest Average is simply
the arithmetic division of the distance between these two. It lies half-way between them in any
given row. The Midrange represents the arbitrary balance between these two extremes for that
Row in any given spread of years. The Midrange is completely independent of, and unconnected
to, the Median Average of the Row, other than the fact that they both include the Highest
Average and the Lowest Average in their calculus.

3) 7KH OHGLDQ $YHUDJH VWDWHY WKH DFFXPXODWHG 32

It is unconnected to the Highest Average and the Lowest Average other than it includes both of
them as a part of its calculation. It is completely independent of, and unconnected to, the
Midrange value and does not take it directly into account in its calculus.
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4) When a particular spread of years generates Rows which contain Midrange values
and the Median Average values which are quite close to one another, the spread has established a
relationship between the most basic ratios of the economy which is balanced and uniform. In the
context of our search hereintlv XVH WKH WHUP 3SKDUPRQLF" WR LQGLFDWH

5) When a particular spread of years generates Rows which contain Midrange values
and Median Average values which are at relatively great distances from one another, the spread
has failed to establish a relationship between these basic ratios of the economy. By comparison
to the other spreads, the particular spread in question is relatively unbalanced and not uniform.
,Q WKH FRQWH[W RI RXU VHDUFK KHUHLQ ZH X&bldWKH WH
turbulence or lack of harmory.

18 A physical analogy may be helpful to follow the logic at this point. Ingagirat a mother and three

children are at a playground and that a B-Z LV DYDLODEOH $ SKDUPR&QLRighbeRU 2EDOIL
characterized by a simple fulcrum with a board balanced upo@ KLV ZRXOG EH DQDORJRXV WR WKH
FHQWHU RI WKH ERDUG DQG WKH 3PHGLDQ DFRDDGH RIWWMKHZWE VKW GD ¥ HC
proximate to one another and thereby balanced without further effoondict.

¥ OYAY ¥

The manufacturers of see-saws know, however, that the balantédoéc and their parents are frequently
not evenly distributed. For this reason they place beneath the doaedal set of arches which may be used to
adjust the length of the see-saw vis-a-vis the fulcrum in aid efbtilance itself. An imbalanced see-saw is
characterized by more weight at one end of the see saw than thelpttier.analogy under these circumstances the
center of the board (midrange of the spread) and the weight imposadthg board (the median average of the
VSUHDG DUH IDU DSDUW DQG D IRUFWIUHAVBEGODOW QFH RU 3GLVVRQDQFH™ PX

% 1

TV YV ¥

A balance may be restored by the addition of weight on one end of tsawe® bring the balanced
weight back, or by the shifting of thE RDUG LWVHOI IURP WKH FHQWHU SRLQW ZLWKLQ
FHQWHU °~ 7KLV GLVSODFHPHQW RI WKH IXCEDXP GHHIRDWKLWKW PERYH W
this essay we seek to measure the extent of this displacement as gmpdisthcally to economics.

0 1

NA
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6) The implication is that when a given spread of years generates Midrange and
OHGLDQ $YHUDJH YDOXHV ZKLFK DUH SUR[LPDWH WR RQH D
SEDODQFHG “~ VRPH XQ G Hiditp\lb@xJm&/hevanmtbtk @ dredteRhYsHharmony
as opposed to a random and disconnected set of processes and their resulting discordant and
dissonant variables.

45. 30LGUDQJH OLQXV OHGLDQ $YHUDJH"~
An Evaluation of Differing Levels of Dissonane

In order to examine these relationships more carefully and across all spreadsheets, the
following program was constructed.

Diagram 1-12, left side, presents the Row Dynamics for the 12-year spread shown in
Diagram 1-11. The x-axis indicates the row of the spreadsheet under consideration. The y-axis
represents the figure presented by that row as its High, Low, Midrange or Median Average ratio.

Diagram 1-12, right side, presents the graph of the

X-axis = Row of the Spread
y-axis = Midrange minus Median Average

When the Median Average is greater than the Midrange, the score is negative; when the
Median Average is less than the Midrange, the score is positive. The number along the x-axis
again indicates the row of the spread sheet under consideration. The number along the y-axis
represents an amount of difference between Midrange and Median Average as found in that row.
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The effort to compare systematically the common characteristics of different spreads led
us to invent four new terms. Referring to Diagram 1-12 above these are:

S*HQHUDO 'LVVRQDQFH ~ 7KH SDOH EOXH DUHD UXQQ
ULIJIKW UHSUHVHQWYVY WKH QRWLRQ RI D 3*HQHUDO 'LVVRQ
distance between Median-Average and Midpoint. When a row possesses a
Midrange and a Median Average which are in close proximity to one another, the
distance between them will be found within the space designated by pale blue,
S*HQHUDO 'LVVRQDQFH =~ $IWHU UthisynumbetiasbPed O VSUHDG)
set at +/- 0.05 in as much as it appears applicable to all spreads of years as general
field of activity.

38VHG *HQHUDO 'LVVRQDQFH ~ 7KH DPRXQW RI GDU!I
*HQHUDO 'LVVRQDQFH "L H WKDW SRUWLRQ RI 3*HQHUD(
used by the given row in stating the distance between the Midrange and the
Median Average, either as a positive or negative amount surrounding y = 0.

S$FXWH 'LVVRRBDQBRUWLRQ LQ UHG UHSUHVHQWYV
'LVVRQD Q F Hthe distant€ between Midrange and Median Average falls
RXWVLGH WKH DUELWUDULO\ VWDWHG 3*HQHUDO 'LVVRQ
shading. If the distance between the Midrange and the Median Average of a row
LV JUHDW WKH 3$FXW H will bevsRyQifieddy targe/dreag \Of eV H G
VKDGLQJ /HVVHU DPRXQWYV RI 3$FXWH 'LVVRQDQFH  JHQ

3 ODLPHG 'LVVRQDQFH °~ 7KH SLQN SRUWLRQ UXQQL¢
ULJKW LV 3&ODLPHG 'LVVRQDQFH ~ L the higikKpopMt YROXPH R
Rl 3$FXWH 'LVVRQDQFH DQG WKH ORZ SRLQW RI 3$FXWt
range of values necessary to accommodate the entire spectrum of variation
between these two extreme points.

We then compared all spreads of years, from the 7-year spread to the 18-yehr sprea

XVLQJ WKH 30LGUDQJH OLQXV OHGLDQ $YHUDJH® IRUPXOD
follows.
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46. 7KH 3)LQJHUSULQW ™ Rl *URZWK 5DWHYV

An important difficulty arises in this regard as each spreadsheet is composed of varying
numbers of columns and rows. Consequently the frequency of repetition varies. The 18-year
spread is 2.571 longer in duration than is the 7-year spread. This meafitalteat to infinity +
the 7-year spread may be anticipated to have 2.571 as many columns as the 18-year spread.
Conversely, because the number of rows is always finite, the 18-year spread has approximately
2.5 as many rows as the 7-year spread.

In the chart below the number of years in the spread is equalized by stretching the
horizontal frame so that all spreads between a 7-year and an 18-year spread take up the same
total horizontal space. This balances large spreads (large number of rows, relatively few
columns) with the smaller spreads (small number of rows, large number of columns).

One may notice above that some spreads have distinctly lower profiles as to claimed
dissonance than the other spreads. In addition the pattern of peaks and troughs created by this
PHWKRG SURYLGHV D GLVWL QWwWrafd, Lirgzdpedtigbf QargrowR WattH D F K J
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itself, as generated by this method for separate spreads of years. Note, in particular, the low
profile of claimed and acute dissonance in the 14-year spread. Note also the sudden change to an
entirely negative set of values with large levels of claimed dissonance found in the 11-year
spread??

4.7. Systematic Description of Claimed, Acute and Used General Dissonance

We examined this finding in more detail by comparing the numbers generated by these
different spreads and associating them with one another in a more systematic way.

(DFK YDOXH JLYHQ DV WKH VXP RU GLIIHUHQFH IRU H-
$YHUDJH” PD\ EH GLYLGHG LQWR WZR SDUWV L H SRVLWLYH
sub-divided by those values for this number which fall close to the y = 0 axis and inside the
range of +/- 7KLV UDQJH LV UHIHUUHG WR DV 3*HQHUDO 'LVVF
WKLY UDQJH DUH UHIHUUHG WR DV 3$FXWH 'LVVRQDQFH ~

3&ODLPHG 'LVVRQDQFH”™ ORFDWHV WKH +LJK DQG WKH /R
OHGLDQ $YHUDJH ™ IRU D JLYHQ 5RZ 2QFH ZH ORFDWH WKH
exceeds the Median Average (High), and the point at which the Midrange is most exceeded by
the Median Average (Low), we may draw the y-axis distance between these two extremes

FROXPQ 7KLY LV WKHQ WDNHQ DV WKH ERXQGDU\ RI
'LVVRQDQFH  EndiDfoiQhe dhtive Kpread.

3&ODLPHG 'LVVRQDQFH" L VexiznPtbl\BhitKX &hi dgivdrQspredr] lof\Weénd
generates turbulence and discord between the Midrange and the Median Average. Like
harmonies with discord between them, a high value for Claimed Dissonance indicates that the
GNP ratio in question would not function well as a fundamental building block for an economic
system, whereas low values for Claimed Dissonance provide the underlying balance necessary.

19 These two spreads of years have been found to have a remarkable connection to the Golden Mean
in two different ways. The 56-year cycle which is developed from the 14-yeadsfitssays 4 and 5)

clearly generates ratios within the GNP of the United States which tedita the Golden Mean is a
constant operating force upon the development of the United States. On the other handjetire 11
spread, as seen here, is characterized by a very negative relationship within its fingerprint, a fe&ture whic
is completely unknown to the other spreads.

If one considers the {ear spread in the context of a 56-year cycle (see Essay Five) one notices
that at 55 years the 11-year spread has gone through five repetitionsthertiile year spread has gone
through almost four. The result is a pentagon shape in the economic data (Se®&)Bskah is
dramatically connected to the Golden Mean by way of the geometry of a pentagon.

CopyrightFebruary 15, 2012 by Scott A. Albers. All Rights Reserved. 78



37KH ([SDQRBWUWDFWLRQ JUDFWLRQ’

All of these figures fit into the broader scheme of our effort to compare spreadsheets.
7TRZDUG WKLV HQG ZH KDYH GHFFRI@WSHBBWIMRKH | H PSDMIVR@R Q Lt
which serves as a stretching or shrinking device to accomplish numerically for spreadsheets what
stretching and shrinking the horizontal frame of graphs accomplished in Diagram 3.

%\ zD\ Rl H[DPSOH LQ RUGHU WR PDNH WKH GLVWDQFH
VHYHQ \HDU VSUHDG HTXDO WKDW R -Y& dpre&dDiDnuBttexpahdVV R Q D
2.571 times. IfweusedtheUDFWLRQ ZH ZRXOG FUHRDOMWH VKW VY RE@ [ 8.0
DQG WKHUHE\ 3VWUHWFK”™ WKH GDWD IRU WKH VHYHQ \HDU VS

Such a fraction may be used to equalize all figures for all spreadsheets. Foreexampl
S$FXWH 'LVV R Dyed dpreBd/gheet exists within a pattern of time which repeats itself

WLPHV LQ D \HDU VSDQ $Q 3$FXWH 'LVVRQD®@&H  RI D
spreadsheet repeats under four times in the same 70 year span. The following fractions were
used to multiply the spreadsheet data into numeric representations which would be equivalent.

7-year sprea 12/7 1.7142

8 12/8 1.5000
9 12/9 1.3333
10 12/10 1.2000
11 12/11 1.0909
12 12/12 1.0000
13 12/13 0.9230
14 12/14 0.8571
15 12/15 0.8000
16 12/16 0.7500
17 12/17 0.7058
18 12/18. 0.6666

4.8. The Economic Octave

As demonstrated below, a remarkable and unexpected result occurs when a ratio of real
GNP possesses a numerator and the denominator separated by 14 years. At this span of time, the
level of Acute Dissonance is the least of all ratios (0.151795) and the level of Claimed
Dissonance is secortd-least (2.39229).

In addition, the spreads of three years before (11, 12, 13) and after (15, 16, 17) the 14-
year spread generate the greatest amount of Claimed Dissonance, more than double that of the
14-year spread. One may demonstrate this conclusively by:

(1) setting out each spread in direct proportion to the others,

(2) repeating the spread as necessary to demonstrate the continual repetition of the spread
itself over a given period of time, and

(3 PHDVXULQJ WKH DUHD Rl 3&ODLPHG 'LVVRQDQFH"~ WDN
period of years.
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In Diagram 3-10 each spread is set into the repetition necessary to completgeeaa 36
period of time. One can see the pattern of Claimed Dissonance building to the 13-year spread,
then suddenly dropping at the 14-year spread, and then immediately returning to a very high
level of Claimed Dissonance at the 15-year Spread.

7KLV 3SLOLQJ RQ" RI &ODLPHG 'LVVRQDQFHebarspréeaG LDWHO
LV WKH RULJLQ RI RXU VHOHFWLRQ RI WKH Waeéeatdprea@ bV VR Q D C
DOPRVW DFRXVWLF 3 RFWDYH” LV VRXQGHG DJDLQVW DQ XQG&t

7KLV LV VXUURXQGHG E\ GLVFRUGLQJ FRQIOLFWLQJ 3KI
following this spread which are out-of-harmony with this reafty.

20 See e.g. William Sethares, Relating Tuning and TimBxperimental Musical Instruments® 7 R

explain perceptions of musical intervals, Plomp and Levelt note that most traditionall rarsésehave a
spectrum consisting of a root or fundamental frequency, and a series of sine wal® tpattaccur at
integer multiples of the fundamental. Figure 2 depicts one such timbre. If this timbre is soundietigt var
intervals, the dissonance of the intervals can be calculated by adding up all of the disdustarsmsall
pairs of partials. Carrying out this calculation for a range of interealdsl to the dissonance curve. For
example, the dissonance curve formed by the timbre of figure 2 is shown below in figure 3.
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In Diagram 3-11 the same effect is created with the numeric values of these ranges, as
FDOFXODWHG ZLWK:REWNWUPDFEWOR/QRODFWLRQ JLYHQ DERYH
VXJIJHVWLRQ RI WKH VLJQLIL Fpea@rBpte®iwin@ a$nglevetoHdatd vé. W K H
the Real GNP of the United States, 1868 to present.

Observe that this curve contains major dips at many of the intervals of the 12 tone equal tempered

scale. The most consonant interval is the unison, followed closely by thes.obtaxt is the fifth,

followed by the fourth, the major third, the major sixth, and the minad.tlinese agree with standard

musical usage and experience. Looking at the data more closely shows that the minimaadoirmait

exactly the scale steps of the 12 tone equal tempered scale. Rather, they occlnestriiyg simple

ratios 1:1, 2:1, 3:2, 4:3, 5:4, and 5:3 respectively, which are exactly the loaattinotes in the "justly

intoned" scales (see Wilkinson). Thus an argument based on tonal consonance is coitbidtentuse

RI MXVW LOWRQDWLRQ VFDOHV EDVHG RQ RQUWHKHDUYRDROQY/L ELWIKPF UMY
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The suggestion is that, just as an octave is created by the equal division of a vibrating
string into two harmonic parts, and just as a slight variation from this even division between the
perfect center of the vibrating string results in intolerableoddte sense of dis-harmony, so
does the use of a 14-year interval between years when measuring GNP values result in great
sympathy and proximity between Midrange and Median Average values for the entire economy,
unlike every other spread of years. And also like the vibrating string, the most out-of-tune
dissonance occurs immediately surrounding the perfect division of the string, while tapering off
as one takes distances further from the center.

49. $ OHDVXUHPHQW RI (FRQRPLF 3+DUPRQ\’

, I ZH FRQVLGHU WKH SRVLWLYH DQG WKH QHIDWLYH 3*
positive distance (absolute value), we can see that each spread of years comes to approximately
WKH VDPH DPRXQW RI 3*HQHUDO 'LVVR QBo@déver'the@ADantl1€£ O XH F
year spreads are quite different from the rest in that the first is almost entirely in the negative
region, and the second is, by comparison to the others, relatively small.
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If we look WR WKH DPRXQW RI 3$FXWH 'LVVRQDQFH" ZKLFK
general dissonance of these two points we have the following. The diagram on the left
represents the amount of dissonance created by the spread (absolute value), and the diagram on
the right represents the amount of harmony of the spread, i.e. the difference between the greatest
level of dissonance (13 year spread) and the year in question.

In both charts, the relative lack of dissonance in the 14 year spread, or conversely the
striking harmony of the 14 year spread, is quite clear.
If we look at the combined total of these dissonances, we have an even stronger

representation of that portion wherein harmony resides, as opposed to measurements of other
spreads.
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The charts above track the level of harmony/dissonance for twelve different spreads
between years. It is quite clear that again the 14-year spread provides the most harmony and the
OHDVW GLVVRQDQFH /ILNH D SODFH RQ D EDOO EDW ZKHUH
VSRW" ZKHUH LW LV EHVW WR KLW D EDVHEDOO WKH VSDQ
3VZHHW VSRW™ LQ WKH KDUPRQLFV RI WKH HFRQRP\

By simply flipping the comparison, we can see the preferred harmony brought on by a 14
year spread between years with very little acute dissonance.
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4.10. An Alternative Approach

As mentioned previously, the use of spreadsheets is problematic in several ways. First,
the choice of a common date with which to begin all spreadsheets is an inherently arbitrary
choice. Seconk Q RUGHU WR PDLQWDLQ WKH LQW Hahlylevlimis! WKH 3
which are complete within the spreadsh&& YH EHHQ XVHG 7KH 3ILQJHUSULQV
may be compared to other spreadsheets in a fashion which is consistent as to the method
HPSOR\HG L H 3:*RQO\ FRPSOHWHG FROXPQV ZLOO EH FRQ\
uncompleted columns for analysis means that each spreadsheet excludes data which others may
or may not use. Consequently the data being considered is not consistent and the results may be
suspect.

If this analysis is run through a computer program whereby the spreads themselves are
considered independently of the spread sheets which are generated, we have the following. This
methRG GRHV QRW SHUPLW D FRPSDULVRQ RI 3ILQJHUSULQWYV
SH[SDQVLRQ FRQWUDFWLRQ IUDFWLRQ " LQ WKLV H[DPSOH GR
DV WR 3FODLPHG GLVVRQDQFH °~ +RZHYHuWt i@ akefddiéthLiQ DWLRQ
quite similar in its finding of an octave without the expansion contraction fraction.
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Using the computer program we are able to generate spreads of years with ableavail
data in a consistent fashion. Although there aréfingerprints’ Rl GLIIHUHQW VSUHDGV !
XVLQJ WKLV PHWKRG ZH DUH QHYHUWKHOHVV HQDEOHG W
generated.

This dissonance graphs are virtually identical.

And the extension of this method into multiple years demonstrates that the 14-year period
appears to be of significance for at least two additional periods of 14 years.
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Moreover we have in this method the ability to consider other spreads as well, for
example, the fingerprint of the 11year spread was entirely negative. If multiples/eéiklare
considered we have the followindn the case of the 11, 22 and 33 years spreads a significant
jump in dissonance is brought on, one which is perhaps consistent with the one-off aspect of the
multiple 55 years spread.

4.11. What accounts for the relatively small dissonance of the 14-year spread?

If we place all of the row and column dynamic charts next to each other, we have the
following. This chart clearly shows that a rhythm exists in the economy such that at the 14-year
spread the highest maximum ratio and the deepest minimum ratio balance each other with such
perfection that the resulting midranges and median averages cancel each other out leaving very
little dissonance. In addition, the least maximum ratio and the least minimum ratio again balance
each other out.

In each of the other spreads the peaks and troughs do not align against one another or
cancel out.

For example, the 12 year spread aligns the least minimum ratio with the greatest
maximum ratio, resulting in significant dissonance.

Conversely, the 15 year, 16 year and 17 year spreads present a highest maximum ratio
whichisFOHDUO\ 3RXW RI V\QF  R&dédpestWiRimutiKdd/H™ ZLWK

Consequently it is the discovery of a rhythm or a phase within the economy of the United
States which accounts for this octave, an empirical discovery of importance to these essays.
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CONCLUSION

In this papeil have suggested that significant evidence supports the proposition that the
HFRQRP\ RI WKH 8QLWHG 6WDWHYVY PD\ EH RUJDQL]J]HG DFFRUC
connection with a 14-year spread between years. One possible basis underlying the 14-year
period may be that this is the period of time necessary for human development to turn the
individual citizen from an infant to a reproducing adult, a period which is indicated by the break
which occurs in four fifths of American lives, i.e. the end of grade school and the beginning of
secondary education.

It may be helpful to state specifically several points which may be taken from this essay.

1. Just as bees are alive and contribute to the life of the larger hive, so must the hive
have distinct similarities in time span and structure as imposed upon it by the biology of the bees
themselves.

2. Just as human beings are subject to the requirements of their own biologic growth,
so too is the economy of the United States the outgrowth of these human beings and their
collective biologic forces, needs, limitations, etc.

3. If the human beings which make up the economy are alive, then the economy
itself is a living thing, something with its own rhythm and pace. In this essay we have proposed
to seek out that rhythm and that pace.

4. As the product of living human beings who mature and grow, give birth and die,
at fixed stages of biologic development, the collective economic product created by these people,
\HDU DIWHU \HDU ZLOOL@HPRQYWRDWHYHORSIPRHQW RYHU WL

5. Human biology regulates the productive growth of the United States and draws it
into accord with its own rhythm and pace. When the economic growth of the United States is
excessive it is balanced by naturally occurring economic depression at a span of 14-years hence.

6. $Q SRFWDYH" LV VRXQGHG LQ HFRQRPLF GDWD ZKHQ
LQ DFFRUG ZLWK WKH XQGHUO\LQJ VFKHPH RI KXPDQ GHYHO
located between biology of the small (individual human) and the biology of the large (American
HFRQRPLF KLVWRU\ LW 2PDNHYV VH-@igwkrs and MiSURdeBtahding FKDR
are sounded when measurements of economic data conflict with this scheme or when the scheme
is ignored entirely.

7. We find in these essays that harmony is noted in the data which is congruent with

the biologic pace of human beings, when they are viewed in a fashion which is synchronous. We
IXUWKHU QRWH WKDW GLVKDUPRQ\ LV QRWHG LQ WKH GDWD -
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8. When the measurement of the economy takes into account the underlying biology
of the economy, a picture of American economy history may be developed which is in accord
with both the biology of the individual member as well as the larger and encompassing biology
of the economy. When the measurement of the economy ignores the underlying biology of the
economy, nothing but dissonance and chaos results.

This completes the central, third unit circle described at the beginning of these essay.

To the further elabo LRQ RI WKLV *RFWDYH™ DSSURDFK DV GLVS
circles we now turrf!

2 The significance of a 14-year spread between years as a defining chaiactetiss American

economy finds at least tentative support in spectral analySise e.g. Korotayev and Tsirel, 2007:10.
Note that in both charts provided, the 14-year span is the most signifiéanbpbalance between the
two charts, no matter how adjusted. (as taken from)
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Empirical Foundations of the
Economic and Social History of the United States

Essay 4.
Toward a Harmonic Interpretation of
the Kondratiev Wave

INTRODUCTION: 28-YEAR AND 56-YEAR HARMONIC OCTAVES
BASED UPON THE 14-YEAR OCTAVE

H WXUQ QRZ WR WKH IRXUWK DQG ILIWK SRFWDYHV™ SUH
i.e. the presence of a 28-year damping price wave as encompassed by ashteyeave of
SROLWLFDO FKDQJH WKH 3.RQGUDWLHY :DYH ~

In his 1925 workl'he Major Economic Cyclesikolai Kondratiev postulated a long-term
wave running throughout the economic histories of various western countries of approximately
WR \HDUV .RQGUDWLHY yzed. RuUQo@adD Ad. elvE §loddlO D Q D
patterns of economic development with the thesis that democratic capitalism may possess the
tools necessary to save itself from the inevitable self-destruction predicted b3/ Eaxmany

22

.RQGUDWLHYfV ZRUN RULJLQDWHG LQ WKH GDQJHURXV SROLW
Gelderen (1913), DeWolff (1924) and Kautsky (1917)) and communist theories (e.g. Mam, Leni
Trotsky, Stalin) as to the evils of capitalism and the nature of its aideitemise. (Goldstein, 1988:30-

.RQGUDWLHYTV VXJIJHVWLRQ WKDW GHPRFUDWRI K\ SWW DKOLLPV N
censure of Stalin and death in a prison camp.
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of his disciples® .RQ G UD W LlitdlYplay (Robtayev & Tsirel, 2010) provided dates for
3IXSVZLQJV ~ 3WUDQVLWLRQ ST IUKRBK - ROHS KGRZIQVZS IQWW'U TV
Business Cycleascknowledged as significant to economics. (Schumpeter, 1939)

The academic search for evideitd R1 3ORQJ ZDYHV™ UXQQLQJ WKURXJK
of various nation-states is long standing (Goldstein, 1988) and a central topic of heterodox
economics. Indeed a 52-53 year cycle has been described in very extensive detail uniderlying
global meltdown (Korotayev and Tsirel, 2010) and incorporated into the study of the current
revolutionary movements in the Middle East. (Tausch, 2011) As one modern researcher of
.RQGUDWLHY :DYHV KDV UHPDUNHG 33$OWRJHWIeHavioroV KLQN W
RXU VRFLHW\ LV RQH RI WKH PRVW SHQHWUDWLQJ DQG XVHI
(Marchetti, 1988:7) However the dating and even existence of these periods are contfoversial.

Orthodox economics, on the other hand, maintains an enormous breadth of opinion as to whether
considerations of political policy must, or must not, be a part of doctrinalpliieci This paper
concludes that thereis¥IFK LQ .RQGUDWLHYTV ZRUN ZKLFK LV GLUHIFWO\ DS
the United States, but does so without reference to Marx, et al.

23 6HH *ROGVWHLQ -Protkky loRQBYBDWAHHEDWH « UHYROYHG C
question of the stBeLOLW\ RI FDSLWDOLVP 'R WXQLYHUVDO IPMAVEHVYT WK
Trotsky thought), or are they only a phase of a more stable capitalist dynamion@stieff argued)?

Kondratieff, like Kautsky, presented a picture of capitalism as more stabl¢hevieng term than either
7TURWVN\ RU /HQLQ VDZ LW 7KLV SDUDOOHO EKHWZHMHIG. REPGA\DNM L
KHOS WR H[SODLQ WKH YHU\ QHJDWLYH UHFHSWLRQ JLYHQ WR .RQ
24 See Gold&/ WHLQ 3/RQJ ZDYHV RU .RQGUDWLHII F\FOHV DUH
phases+an expansion phase (for which | will often use the more convenientupesmwing and a

stagnation phase (which | will often call tdewnswing. These economic phase periods are not uniform

in length or quality. The transition point from an expansion phase to a stagnationspbaledi a peak,

and that from stagnation to expansion is a trough. The long wave, which repeats roughijteyears,

is synchronous across national borders, indicating that the alternative phases are ig-lgysiem
SKHQRPHQRQ ~

These terms are used in Korotayev and Tsirel, 2010:1-2, et seq. but may Welsitydf views
in light of contrasting research. See e.g. Korotayev and Tsirel, 2010:1-6, Goliis&8. See also
Coccia, M. 2010:730-738. "(T)here are different long-wave chronologies and cemaigstiof long
waves are often better for some countries but not for the world as a whole... These differendoyubes "
have a synchronized rhythm across countries..."

Orthodox economics rejects Kondratiev as a fallacy. See e.g. Rothbard, 1984. See also, e.g.

6RORPRX 37 KHHYLGHQFH UHMHFW YV -1830dcomQiGduaviV. LH I Z D)
This conclusion is valid for all the national case studies examined here. Whether one takes the 1856-1913
or 1856- D . RQGUDWLHII ZDYH SKDVLQJ FDQ QRW EH VXS BRQOUWHG «

D . RQGUDWLHII ZDYH SDWWHUQ °

Mainstream analysis has focused rather on econometric measurements of aibérsyae. the
stochastic vs. deterministic effects governing the creation of real GNP itég#fe e.g. Nelson and
Plosser, 1982) The distinction has been important for mainstream economics. (See eagneCh88B:
37KH GLVWLQFWLRQ EHWZHHQ D VWOIMEIRRPQDDO N KU DB \GradgeN Ul [QVAJ H
forecasts of a random walk move one for one with shocks at each date, whitarigegforecasts of a
trend-stationary series do not change at all. There are two relatedonathysk about a series that lies
EHWZHHQ WKHVH WZR H[WUHPHYV ~

7KH VLIJQLILFDQFH RI WKLV LQTXLU\ KRZHYHU PDFEH WKW W |
postwar GNP series cannot distinguish between a time trend and a unihadet has important
implications for theoretical models of the economy. Attention should be gvedels where both the
policy and theoretical implications of interest are not sensitive to the mbdieé trend. Ideally we
would like a model which implies the same results if the trend is modelechasaitime trend or a unit
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Studies in globalization have attempted to merge evolutionary tHoviéh fractal
JHRPHWU\ 3HPHUJHQFH ~ WKH VWXG\ RI FRPSOHBIONLFD®GR K
of Kondratiev Wave$’ Calls for clarification have followed as to the methods, dates and
WKHRULHV VXUURX&GLQJ 30RQJ ZDYHV ~

root. Until such models are developed, further attention should be given to neticatagshniques

which focus on discovering the long-run behavioroRH VHULHYV ~

26 6HH HJ ORGHOVNL * 38 7TKHUH DUH W2RQRBRBQYDQOW
approach: first, there is reason to believe that an analysis drawing on evojutite@y lends itself to

modeling, simulation, and forecasting. Secondly, such an approach allows us to view giobaizan
HQWHUSULVH RI WKH KXPDQ VSHFLHV DV D ZKROH « TNKKIHHPSKL
course of world affairs but, selectively, on processes that reshape the (sutiadling economic,

political, and cultural) organization of the human species; processes such dgatidmneconomic

growth, political reform and world organization, and the making of world opinion; @éhhovations

that animate these developments.

27 As to requirements for a theory of causation for long waves, see Louca, F. A3FRUGLQJ WR
Kuznets, two conditions had to be met in order to establish the credibility of the Long Wave program: (for
WKH 3ZHDN YHUVLRQ RI WKH U H Btytdue id)@at-theéJadcllixtions e idepatal, aRiQ H P X
(i) that there are either external factors or internal peculiarities within the ecoagstem that create the
UHFXUUHQFH . X]J]QHWYV « $ VWURQJHU YHUVLRQsx PHDQV
further definitions: a time variation in certain very precise limits and ruwdt defined and stable causal

relations #i.e. that the previous phase causes the next phase in the cycle or that sequenceexigtonly

but also that causality can be exhaustively accounted for. This mayldx thalstrong version of the

recurrence requirement « 5RVHQEHUJ DQG )ULVFKWDN SURORQJHG WKH G
programme on Long Waves to indicate a specific formaafsality, timing, recurrere xprecisely what

was implied by Kuznets and Langeandeconomy-wide repercussionfsuch fluctuations in order to be

YDOLG °

28 6HH HJ 'HYH]DV 7 &RUUHGLQH - 3« &RPSOHHOW QWK H
hot topics of interdisciplinary interest among the natural and social sciencestillbtdll short of
H[SODLQLQJ WKH F\FOLF DQG HYROXWLRQDU\ G\QDPLFV RI VRFLHW
waves, we must consider:

1 - a comprehensive and embracing theory of Kondratiev economic cycles still toekels
elaborated, while at least four major issues remain to be clarified:

i - why is there disregard among many contemporary economists and social scientists, some of
them even stubbornly rejecting the existence of these waves?

ii - what is to be understood about the causality of the phenomenon - not just the mechanisms, but
also the underlying causes?

iii- why the half-century beat? and since when? (only after, or even before the iadustr
Revolution?, and more: where did the clock come from?).

iv- will there be more Kondratievs? Freek OO RU GHWHUPLQLVP" «

3 - The use of new tools of science mentioned above may lead us to a betteandidey sif the
FDXVDOLW\ Rl WKH SKHQRPHQRQ « roetking anddgendus HiviskentRasotial PD L Q V
behavior of the human being? Or is there some kind of exogenous causality (estéwmabn beings,
even cosmic causes?). The understanding of all the above-mentioned aspects (not onlgaonibieiic
character, but as a whole physical or social phenomenon), could contribute sidpifioahitures
UHVHDUFK KHOSLQJ XV WUDFH WKH EHVW WUDMHFWRU\ WKURXJK
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ECONOMIC METHODOLOGY
1. Hypothesis

Our hypothesis is that the 50-60 year Kondratiev Wave is in reality a wave form
composed of a number of smaller well-defined parts. 28-year and 56-year wavelengths are
found in the price data collected for tt2EQLWHG 6WDWHYV DV O D-YedHddta¥®&® FWD Y H
demonstrated in Essay Three.

2. Methods

We graph prices in the United States, 1860993, and find therein evidence of a
damping cosine wave with a period of 28 years. This wave is repeated twice as nested within a
sine wave of longer-term relationships over 56-years, a period of time associated with the
.RQGUDWLHY RU 3ORQJ” ZDYH

H UHYLHZ LQIODWLRQ ILJXUHV DQG VXJJHVW WKDW EI
arguments for causality of the Kondratiev Wave are valid and that both endogenous and
exogenous factors are at work in the timing of the wave. The wave itself is endogenous to the
United States but the context in which this wave appears as a historic trend is closely related to
the exogenous actions of other nation states.

Finally we evaluate the operation of these two longer waves in a single circuit, finding
therein an increase in U.S. real GNP every 14 years of 1.618590, a figure 0.034% greater than
SWKH *ROGHQ OHDQ "~ D IDPRXVY PDWKHPDWLF FRQVWDQW RI
Mean connects economics to Euclidean geometry and trigonometry. Using this constant as one
governing the creation of the data itself we are able to calculate an expectation that the United
States is controlled by a steady-state growth rate of between 3.4969% and 3.4995% per year on
average.

3. Data

The price and production data collected in Data Sets 1 and 2 from Essay One are utilized
in this Essay Two.
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4. Procedure
4.1. Price Patterns

Having established that a 14-year sub-period may be important in the evaluation of the
economic history of the United States, we now examine the price indexes for the United States
EHWZHHQ DQG 7KH 1LJXYHM HYR P 3 VD AWsBYNBHE®) ldteR P (
stated below (1) in 7-year running averages (red line, top graph, semi-logarithmic scale), and (2)
WKH FKDQJH EHW ZH H Qyéaralerageas thiledby thetaverage itself (blue line,
bottom graph). The lower graph permits us to see the increasingly large inflationary pice ind
values of later years (post-1966) as placed in a more consistent relationship with the preceding
values of the series.
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Note that the 56 year period (14 x 4 = 56) between peaks at 1861 through 1917 suggests
the possibility that similar periods of time might connect other peak points of inflation. If a 14-
year span (blue rectangles above) is drawn around the years 1805, 1861, 1917 and 1973 (each of
which is separated by periods of 56 years), virtually all inflationary peaks are contained in a
single model.

A damping wave, beginning with a peak in the blue-shaded areas, has been noticed three
times in the course of American economic history in consideration of prices.
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4.2. Models of Price Fluctuation

Regarding the diagram above, we may relate the foregoing chart of price fluctuations to
US real GNP. If we divide a circle into 56-year rays, all things being equal, as the arrows of
production move outward to meet the expectation of GNP per year (arrows of radii moving out
from the center of the circle) this production should be met by uniform resistances (arrows
moving toward the center of the circle) which balance the natural increase of production exactly
As will be discussed at greater length in Essay Three, a trigopnometric sine wave may be used to
represent the application of a steady, uniform growth rate over time to all angles of the
circumference of the circle as indicated by 56 equal divisions.

Regarding the diagram above we might consider as well extreme yet periodic events
which cause these spikes in inflation noticed in Diagram 4-3. If a particular period of time fails
to offer uniform resistance to production, or if the strength of production for some reason is
particularly strong, the inherent productivity of the citizenry will create a bulge in prodyctivit
which must then be balanced out by a depression at some other time in the course of the circuit.
Only in this fashion can a constant of growth be maintained in the face of unequal strengths of
production and resistance to production. A wave must then develop over time during which this
bulge will even out as time goes on until the next (generally unexpected) opportunity for unusual
productivity occurs. If this damping price wave is placed along an x-axis, we have the
following.
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4.3. Exogenous vs. Endogenous Causation

We deal here exclusively with the United States and the discovery of strong evidence that
a 56-year Kondratiev Wave appears to have significant impact upon the US economy. A long-
standing issue regarding the Kondratiev Wave is the causation of the wave itself. This debate
centers largely upon the "exogenous” vs. "endogenous” nature of the cycle.

From the "exogenous" point of view, it is difficult to understand how events which occur
with an apparently chaotic randomness outside the United States can affect the American
economy with dependable regularity.

From the "endogenous" point of view, although a form of biologic regularity might be
granted to the American economy, it remains difficult to explain how such internal developments
might affect with the same regularity international events over which the United States has no
control whatsoever.

There can be no question that political events in Europe and throughout the world have
had much to do with the inauguration of these cycles. Nor can there be serious question that the
relationship between the economic development of the United States and that of Europe must be
explored. The problem appears to be that two distinct yet interacting levels of economic life must
be considered, one national (American) and one European. These concerns are dealt with in our
separate paper entitledf Revolution and the Cultural Development of Europe: Toward a
European "System of Movemé&rftinpublished at this time)

As to the United States considered endogenously and independently, we present as
persuasive a 14 x 4 = 56 year cycle as found between the inauguration of the Ai@asican
War and the entry of the United States into the First World War. As these relate to the
"exogenous" / "endogenous” debate, the following points may be made.

1. The American Civil War began on April 12-13, 1861.

2. The First World War began in Europe on July 28, 1914.

3. 56 years after the inauguration of the American Civil War, almost to the day, the
8QLWHG 6WDWHY HQWHUHG WKH )LUVW :RUOG :DU 3E\

RQ $SULO " DV WDNHQ IURP WKH 3HDFH 7UHDW\
section 1, between the United States and Germany)
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One can explore the "endogenous" vs. "exogenous" nature of the 56-year period by
considering the price patterns within the United States leading up to the First World War. As
taken from Data Set One, these are:

Year Price Change from
Index previous year

1910 28.00

1911 28.00 +0.0

1912 29.00 +1.0

1913 29.70 +0.7

1914 30.10 +0.4 World War | Between European States
1915 30.40 +0.3

1916 32.70 +2.3

1917 38.40 +5.7 United States Enters World War |
1918 45.10 +6.7

1919 51.80 +6.7

1920 60.00 +8.2

1921 53.60 -6.4

1922 50.20 -3.4

1923 51.10 +0.9

One can see from the above that the inauguration of World War | in Europe in 1914 did
not impact dramatically upon the price structure of the United States. Examining the United
States' price structure for the years of European conflict 1914, 1915 and 1916 (in blue) changes
of 0.4 + 0.3 + 2.3 = 3.0 may be noted.

The American entry into World War | in 1917 is associated with a spike in prices for the
years 1917, 1918 and 1919 (in red) for a total of 5.7 + 6.7+ 6.7 = 19.1, over six times the
cumulative changes of the previous three years. This would indicate that the domestic decision to
enter World War | had far more to do with the resulting inflation than did the existence of the
war in Europe itself. Indeed this inflationary trend carried on beyond the 1919 Armistice,
entering into a downward trend only in the year of the Peace Treaty with German in 1921.

The "exogenous" aspects of the analysis simply admit that at a European level, a vast war
was occurring into which the United States ultimately was drawn. The "endogenous" aspects of
the analysis insist that the United States was governed by its own internal development as to
whether and when to join the conflict.

CopyrightFebruary 15, 2012 by Scott A. Albers. All Rights Reserved. 10C



A similar point may be made with regard to the Vietham War. Below are contrasted the
steadily rising casualty counts for American soldiers 1956-1980 (as taken from the National
Archives & http://www.archives.gov/research/military/vietnam-war/casualty-statistics. i
the price index from Data Set 1. When changes to the price index exceed the fractibeyl.06
are highlighted in red.

We see below that the Vietham War was not a strong inflationary factor throughout the
years of its most ferocious conflict when the annual casualty count exceeded 1,000, i.e. between
1965-1971 (also highlighted in red). At no time during this period did the price index exceed a
multiple of 1.06 over the previous year.

On the other hand as of 1973, a year when the annual casualty count had diminished to
less than 200, the inflation rate suddenly increased by no less than a multiple of 1.06 for nine of
the next ten years.

In a fashion similar to 1917, inflation during this period is associated with the United
States passing through a particular phase of its development and is not directly connected with
the previous existence of the War in Vietnam.

Casualty Current year / Price Index  Current year /
count Previous year Previous year

1956-1960 9 88.70

1961 16 + 1.77 89.60 1.0101
1962 52 + 3.25 90.60 1.0111
1963 118 + 2.26 91.70 1.0121
1964 206 + 1.74 92.90 1.0130
1965 1,863 + 9.04 94.50 1.0172
1966 6,143 + 3.29 97.20 1.0285
1967 11,153 + 1.81 100.00 1.0288
1968 16,592 + 1.48 104.20 1.0420
1969 11,616 + 0.70 109.80 1.0537
1970 6,081 + 0.52 116.30 1.0591
1971 2,357 + 0.38 121.50 1.0447
1972 641 + 0.27 125.40 1.0320
1973 168 + 0.26 133.20 1.0622
1974 178 + 1.05 147.90 1.1103
1975 161 + 0.90 161.40 1.0912
1976 77 + 0.47 170.70 1.0576
1977 96 + 1.24 181.80 1.0650
1978 447 + 4.65 195.60 1.0759
1979 148 + 0.33 217.80 1.1134
1980 26 + 0.17 247.20 1.1349
1981 272.70 1.1031
1982 289.50 1.0616
1983 298.80 1.0310

1984
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Placing in red inflation rates exceeding a multiple of 1.06 or greater from the previous

year, we have:

Year Price Change Year Price Change Year Price Change
Index from previous Index from previous Index from previous
year year year
1961 89.60 +1.01
1962 90.60 +1.01
1963 91.70 +1.01
1964 92.90 +1.01
1965 9450 +1.01
1854 27 1910 28.00 1966 97.20 +1.02
1855 28 1.03 1911 28.00 +1.00 1967 100.00 +1.02
1856 27 0.96 1912 29.00 +1.03 1968 104.20 +1.04
1857 28 1.03 1913 29.70 +1.02 1969 109.80 +1.05
1858 26 0.92 1914 30.10 +1.01 1970 116.30 +1.05
1859 27 1.03 1915 30.40 +1.00 1971 121.50 +1.04
1860 27 1.00 1916 32.70 +1.07 1972 125.40 +1.03
1861 27 1.00 1917 38.40 +1.17 1973 133.20 +1.06
1862 30 1.11 1918 45.10 +1.17 1974 147.90 +1.11
1863 37 1.23 1919 51.80 +1.14 1975 161.40 +1.09
1864 47 1.27 1920 60.00 +1.15 1976 170.70 +1.05
1865 46 0.97 1921 53.60 +0.89 1977 181.80 +1.06
1866 44 0.95 1922 50.20 +0.93 1978 195.60 +1.07
1867 42 0.95 1923 51.10 +1.01 1979 217.80 +1.11

1980 247.20 +1.13
1981 272.70 +1.10
1982 289.50 +1.06
1983 298.80 +1.03

56 years separates dates along a horizontal line. Given the striking inflationary trends
noticed below the above horizontal line, we conclude that a 56-year Kondratiev Wave has much
to offer in the analysis of decisions "endogenously" considered by the United States, while
acknowledging the importance of the world wide "exogenous" factors which compel these
decisions to be made.

4.4. Cumulative Change/Average Inflation Over A 56-Year Cycle

We then placed all change/average inflation (lower graph above) along a 56-year circuit
shown belaz ,Q WKH IROORZLQJ GLDJUDP RTFORFN UHSUHVHQ
average of all inflation along a 56 year cycle as contained within the blue rectangles above.

7KLV LV PDUNHG DV 3<HDU 2QH" LQ 'DWD 6HW ofthe RJFOR
cumulative average of all inflation rates 28 years later. (Line 29 in Data Set 6)
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The circumference of each circle represents a positive increase in the cumulative

change/average figure of 1/2 percent (for example, a change/average cumuoiativiee of 1805
O\LQJ GLUHFWO\ DW RITFOREN SRLQWYV IF

smallest circumference represent negative figures by a comparable amount.

The blue square below represents the four 14-year segments of time set forth in Diagrams
4-2 and 4-3. The blue-shaded rectangles previously given in Diagrams 4-2 and 4-3 are
represented by the vertical left line segment (below). Taken together 4 x 14 periods of time
create the 56 year circuit of time of this model. Note that the Great Depression of 1929-1940 is
part of the deep indentation between axis 12 and 22, i.e. at the top horizontal of the blue square
and interior to the smallest radii.
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4.5. The GNP Spiral and the Median Average for Growth

We then placed the U.S.r€a *13 ILJXUHV JLYHQS8L® SBWDOD 61HW LQ: D
year circuit, with the four 14HDU TXDUWHU F\FOHV LQGLFDWHG LQ EOXF
below. The center of the spiral, beginning at axis 9 = 1869, represents the real Gross National
Product for that year of 23.10 billion dollars in 1958 prices. The Gross National Product for
subsequent years in real terms are given along each axis respectively, with each circle of
circumference representing ten billion dollars of real GNP in 1958 prices. Each row of the 14-
\HDU VSUHDGVKHHW LV UHSUHVHQWHG E\ D 3FURVV"™ ZLWKLQ
JLYHQ EHORZ DV WKH GLDJRQDO 3FURVV" RI WKH VTXDUH 5R
DQRG YHUWLFDO D[HV RBU 3FURVV" RI WKH VTXD

As can be seen from the 14-year spreadsheet (placed in the Appendix, we then:
(1) figured the average for each row of the spreadsheet for a total of 14 averages (Column F),
(2) figured the Median (1.617735) and Average (1.619446) of Column F, and
3) figured a final Median Average for the entire spreadsheet of 1.618590.
,Q DOO VSUHDGVKHHWY WKLV VHW RI FDOFXODWLRQV

nomenclature refers to the arrangement of Row Averages as points along the circumference of a
circle, each one counted equally and but once toward a final Median Average of the spreadsheet.
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4.6. The Golden Mean and the Structure of American Economic History

This number 1.618590, the final Median Average of fOwis 0.034% greater than the
FRQVWDQW SKL « 7KLV FRQVWDQW VRPHWLPHV UHIF
*ROGHQ 5DWLR™ RU 3WKH *ROGHQ 6HFWLRQ ~ ZDV GHILQHG F|
follows:

A straight line is said to have been cut in extreme and mean ratio when,
as the whole line is to the greater segment, so is the greater to the
lesser®, 3

If line segment AB is set to 1, and if the line segment AC is in a Golden Mean
UHODWLRQVKLS WR $% WKHQ OLQH VHJdefer@dtobrthe G@ek HT XD C
letter phi, Msmall case.

This finding can be checked by creating the following graph wherein we:

a) indicate the spread between years which generates the ratio
SUHVHQWHG EHORZ LQ WKH 3 RI \HDUV™ ILUVW FROXPQ

b) set forth the Median Average for all ratios generated for any given
spread of years (second column below),

C) ILJIXUH WKH 3SDEVROXWH GLIITHUHQFH™ DQG WKH 3
these different Median Averages from phi (3rd and 4th columns below), and
finally

d) state these differences as absolute values (5th and 6th columns
below).

29 $V PHQWLRQHG LQ WKH WH[W D 3FLUFOH D QFa\ainge tinltRX QW V t
WRZDUG D ILQDO OHGLDQ $YHUDJH IRU WKH HRXQWW WEH H DGWW HHR
and arrives at a slightly different number, one which is 0.0053% in proximity to the Golden Mean.

30 Euclid of Alexandria, Elements, Book VI, Definition 3, circa 300 b.c. A broad arraxtsf tay

be suggested describing the well-known associations between the Golden Mean and patteemsdliscov

in Nature. See e.qg. Livio, 2002; Skinner, 2006; Hemenway, 2005.

8 See the discussion of the Golden Mean in Essay One, lines 290-306.
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This data is summarized in the bar graph below this data. This graph demonstrates that
Median Average generated by a i4##DU VSUHDG EHWZHHQ \HDUV DUH FORV|
or the Golden Mean.
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As noted in Essay One, the final Median Average for the 14-year spread of 1.618590 was
JHQHUDWHG DV D UHVXOW RI WKH IROORZLQJ 5RZH®DPLFV
*HQHUDO 'LVVRQDQFH ~ WKH OHDMUWW stfdntbVWHH D'V WV RQO RIEMH
'LVVRQDQFH" RI DOO VSUHDGY FRQVLGHUHG $V FDQ EH VHH
spreads considered, when a high average of the row is reached it is immediately balanced by a
low as determined from the approximate midpoint of the Golden Mean. In addition, as time has
passeggl the American economy has steadily narrowed its focus to precisely this same single
point.

32 The last two columns of the Column Dynamic graphic represent a time period strétofmirige

end of Column 7 (1979) through the end of Column 9 (2007). During this period ahtngEonomic
volatility of previous years markedly narrowed. This finding is refleatethé graph below charting the
volatility of the U. S. Gross Domestic Product and its abrupt lessening in 1984. (Summers, 2005)

$OWKRXJIJK KDLOHG DW WKH WLPH DV 37KH *UHDWW\RGRQUDW L
economic understanding (e.g. Bernanke, 2004) post-Global Financial Crisis this view hasndeme
attack. (e.g. Chomsky, 2011) Chart 2-10 demonstrates that a marked narrowingilaf/ \z#¢gan two
columns prior R LH EHJLQQLQJ ZLWK WKH HQG RI &ROXPQ
ORGHUDWLRQ ™ E\ ZzD\ Rl FRPSDULVRQ 6HH (VVD\ )LYH IRU IXUWKH

CopyrightFebruary 15, 2012 by Scott A. Albers. All Rights Reserved. 107



To figure the annual increase implied by the GNP Spiral, we may use the formula for
simpleLQWHUHVW FRPSRXQGHG DQQXDOO\«

FV =PV (1+r)
« VWDWH D SUHVHQW YDOXH 39 RI D WLPH SH

value (FV) as given below in proportion to the varying numbers derived in the GNP Spiral.
These assumptions give us the following interest rates (r).

Future Value Interest rate
x= Circle Analysis: $1,618,590 interest rate is: 3.4995226
x= Golden Mean: $1,618,033 interest rate is: 3.4969781

7TKHVH 3 LQWHUHVW UDWHV"™ DUH ¥ésal t® @ik e vadsWHYV R
proportions of the GNP Spiral over tirfe >*

8 At least one referencealbeit atavistictmay be cited in support of a similarity between the large

number of designs found in Nature which incorporate the Golden Mean (the @alpictl, the

Chambered Nautilus, seed pods of various plants, aspects of DNA, etc.) and dsé lzbfogic

dynamism of the GNP Spiral presented herein. HS#¢4 J .DKQ 3, W « VHHPV O

6WDOLQYYVY FDXWLRQ UHJDUGLQJ DQWDJRQLVP WARZDR G WKKH DBVQR A

bomb as a decisive weapon. What alarmed him about the United States was Bweitdihe Strategic

Air Command)! He appears to have felt very strongly that no sensible governmésd teitlyg a nation

with a GNP of $300 billion a year. Luckily we had both assetse bomb and the GNBso that any

difference between U.S. and Soviet calculations wadsigtX FLD O ~

3 A surprisingly eclectic reading list may be constructed on possiblegiarallthe 56-year cycle

VXJIJHVWHG KHUHLQ 7TKHVH LQFOXGH WK HH ¥ 1L UIDAX GDMR QKD @.

(Cleal, et al. 1995); (2) price fluctuations predicted in 1875 by an OhicefafBenner 1875); (3)

business cycles of 56-years (Funk 1933); (4) astrologic cycles generallctehito the orbit of Saturn
:LOOLDPYV DQ *HQHUHD KXW H6 MAFDBHU WR I WKH

&\FOH" 6LP DQG D FRPSHQGLXP RI JHRORUERB WZAHQQW R AL Q QC

2006, 2007, 2011). The Jewish festiatkat Hakhammah?% OHVVLQJ RI WKH 6XQ" WDNHYV

\HDUV PRVW UHFHQWO\ $SULO 6HH DOVR 7R PBRYLIKRHQW

and measure, symbolized the universe for the Maya in the form of a circle with dpeidstjuare. The

circle was the symbol of the infinite, the spiritual; the square of the nlatésianab Ku was thus a

universal dynamism or that which motivates and stimulates life in its ri@alfestation as spirit and

mMDWWHU WKH DOO LQ RQH
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CONCLUSION
Referring once again to the definition of the Golden Mean, we have:

A straight line is said to have been cut in extreme and mean ratio when,
as the whole line is to the greater segment, so is the greater to the lesser.

As described in this article, and in connection with the economic progress of the United
Statesthe Golden Mean appears to tie the past (line segment BC) to the present (line segment
AB) to the future (line segment AC) in a self-consistent and harmonic faghisra mathematic
statement of the historic identity of the United States itself, as moving from date to date in a
coherent, repeating manner as connected to a 14-year spread between years and as nested as a
guarter-cycle within a 56-year circuit of social time.

The 14-year interval of time which lays the foundation for the 14-year spreadebetwe
numerator and denominator in ratios of GNP, like the musical interval of an octave, provides a
framework within which this evolution of GNP may take place. Like the octave, it lays the
essential mathematic relationship of the entire spectrum of harmonies of growth. This coincides
with the 50-60 year period given by Kondratiev as the basis for his model.

There is at least a poetic similarity between the division of a line segment into past-
present{ XWXUH DQG WKH IDPLOLDO FRQWH[W XQGHUO\LQJ VRFLE
ELUWK WR RQHYV VHOI SUHYV HfQiMfen fiure)R @asrhu@hXad €actwaddgrk X JK |
of this familial expansion of self begins with the onset of reproductive capacities at age 14, the
GNP Spiral / classic Kondratiev Wave may form as a parallel to an underlying biologic pattern.
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It appearsW R EH YHU\ OLNHO\ WKDW WKLV XQGHUO\LQJ JHRP
foundation for the strict cyclical element of the Kondratiev Wave, one which is biologically
driven but upon which an enormous host of other economic, social and political relationships
float inter-connectedly.

One might bear in mind the sheer force of life which continually bears on this dynamic.

, | ZH LPDJLQH WKDW WKLV 30LIH IRUFH" RI WKH HFRQRP\ PD\
a high-school class, we can see that the force of these repetitive 14-yeariparaidsnited to

a single family unit but rather constitutes a continuing host of waves, each breaking into the
future as a new, highly charged and hopeful high school graduation class.

Returning to the hypothetical child born on January 1, 2000, we can watch the cumulative
force of this development. Below we see a straight-line development over time as represented by
each high school class graduation date, beginning with the graduation date of said child at 2018
(in highlighted yellow below). Every graduation class possesses a 14-year wavelength
sustaining it. And each class is like the others in that the persons graduating begin the ascent
through the careers which they choose.

CopyrightFebruary 15, 2012 by Scott A. Albers. All Rights Reserved. 11C



As a single life goes through the sequential 14-year periods of Primary School,
Secondary School, Early Career, Mid-Career, Late Career and Retirement wehibbraselves
complemented by similar high school class graduations, we have the following.
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In conclusionit 8SHDUV WKDW WKH IXQGDPHQWDO 3RFWDYH" RI
birth to reproductive capacity (Diagram 3- SLQN 3FODLPHG GLVVRQDQFH" J
encompassed by the dampening price wave (Diagram 4-3, 4-5), and the largest 56-year octave of
the entire Kondratiev cycle (Diagram 4-4).

‘H QRWH WKDW WKH LOQWHUPHGLDWH 3SRFWDYH” UHSUHVH
change appears to connect the biologic human octave of 14 years to the larger 56-year octave of
the Kondratiev Wave.

Il ZH DVVRFLDWH WKH 3SROLWLFDO -yed Kidndratiew/ \Wave8 Q L W H (

WKH VLQH ZDYH EHORZ LQ GDUN JUHHQ DQG WKH 3HFRQR
GDPSLQJ SULFH ZzDYH WKH FRVLQH ZDYH EH®©aReohdnyUHG z
ZDYH" EHORZ LQ OLJKW JUHHQ E\ WKH VLPSOtbnBeGt&LWLRQ
waves.

April 9 is used as the beginning date of this approach, i.e. the date mid-way between the
April 12-13 date in 1861 beginning the American Civil War, and the April 6, 1917 date
EHIJLQQLQJ WKH 8QLWHG 6WDWHVY LQYROYHPHQW LQ :RUOG
April 9, 1961 and April 9, 1917, this figure can be added to April 9, 1917 to obtain the date April
8, 1973. It can also be subtracted from April 1861 to obtain the date April 10, 1805.

It has been proved helpful to figure the length of the cycle as exactly 20,454 da
beginning with the dates of April 9 in the years 1805, 1861, 1917 and 1973, using a common
S$SULO -~ daw.DRespiteQhls numeric inconsistency of one day, the cycles suggested by
this approach are useful in that they track trigonometrically essential aspects of American
economic history, as follows.

In Essay Five we turn to the systematic study of these relationships.
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Empirical Foundations of the
Economic and Social History of the United States

Essay 5:
Time and Conscioushess

INTRODUCTION

As mentioned in the Preface to these essays, based upon the analysis presented one can
predict that a financial panic should be expected to take place in 2005, as based upon similar
financial economic / political panics which occurred previously in the years 1781, 1837, 1893
and 1949, each date separated by 56 years.
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The spreads noted in Essay Three may be graphed in association with their placement in
the 56-year cycle. The red lines of association between dates of a spread are drawn thetaking
first row of each spreadsheet and indicating the date associated with the denominator (in each
case, 1868) and then drawing lines to the point associated with each subsequent denominator in
the row.
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7KLY KDV WKH HIITHFW R -AURHP\W HQLIWDAS Br@ RiB¥eD Rdwit L R
the rows of the spreadsheets, the graph of the associated red lines of Diagram 5-2 move over one
space moving clockwise.

Highlighted in yellow are the two spreads which appear most dramatically from the
previous essays to evidence a relationship to the Golden Mean, these being the 14-year spread
(Essays 3 and 4) and the pentagon pattern of the 11 year spread which is closely connected to the
JHRPHWU\ RI WKH *ROGHQ OHDQ DV ZHOO DQG ZKRVH 3ILQJHU

Highlighted in blue are the remaining symmetries of the spreadsheets

These essays propose that the waves described herein have a central place in the steady
development of the United States over time, and that maintenance of fundamental proportions of
this development require a continuing and predictable series of crises during which the electorat
is forced to change existing attitudes and beliefs to accommodate new, developing standards

As researchers we must be interested in the timing, meaning and prediction of these
crises because they form a key element in the understanding of the economy itself. Had these
warnings been heeded the crisis may have been better anticipated perhaps would have occurred
at the time predicted and resolved along historic precedents. The global financial crisis of 2008,
imploding just months before the election of United States Senator Barack Obama, meets the
descr;%)tion of the panic predicted but as postposiadd thereby expandesiby a delay of three
years

% The 56-year cycle may be used as a basis for comparison between spreadsheetsimreating,

effect, a biologic clock of time as operating on the history of the UnitagsSt The Golden Mean is
displayed in the following pentagon, which matches the effect of the 15kwesad as transposed onto a
56-year cycle.

36 On March 7, 2012 Professor William Black, Associate Professor of Econamicdaw at

University of Missouri - Kansas City, criticized neo-classical economiassiintony before Congress on
hearings related to the Global Financial Crisis. (Black, 2012) He std¢esClassical Economic
Policies are Criminogenic: They Cause Control Fraud Epidemics.

Neo-FODVVLFDO HFRQRPLFV KDV I|Dthedy®f #al,R GHYHORS |
bubbles, or financial crises (Black 2005). It (has) continued to rely on a single
methodological approach (econometrics) that inherently produces the worst possible
policy advice during the expansion phase of a bubble.
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ECONOMIC METHODOLOGY
1. Hypothesis
Our hypothesis is that the 50-60 year Kondratiev Wave may be analyzed as a precise
fluctuation in the consciousness of the American People over time. This is demonstrated by the
fact that the Kondratiev Wave as described in these essays is the larger fractal &KHe R V H U
$YDLODEOH &KRLFH’™ PR Gitssa$ USt¥ BigywmsG-1apd B &)H ILU
2. Methods

We review the previous four essays and develop a mathematics which accommodates the
concepts involved.

3. Data

We recapitulate the materials of the previous essays, placing them in an etieckve
arrangement.

In the wake of the Global Financial Crisis, a large body of criticism wéoclassical
macroeconomics and its various models may be cited in support of this view.

See e.g. Krugman, 2009:
http://www.nytimes.com/2009/09/06/magazine/06Economic-t.html?pagewanted=all& r=0

See also Solow, 2010.
http://www?2.econ.iastate.edu/classes/econ502/tesfatsion/Solow.StateOfMacro.Congrestiooall.ds
uly2010.pdf

See also Stiglitz, 2011.http://ces.univ-parisl.fr/membre/schubert/|.1542-4774.2011.01030.x.pdf

A candid appraisal of graduate education in economics is found at Smith, 2011.
http://noahpinionblog.blogspot.com/2011/04/what-i-learimedeon-grad-school.html

ForneoFODVVLFDO DQDO\VLY RI XQHPSOR\PHQW VHH .QRWHN
featuring monetary policy and unemployment are only now beginning to appear; see, farejnstan
Blanchard and Gali (2006). For the most part, New Keynesian dynamic stochastic genetaiwquili
models xincluding medium-scale models of the type developed by Smets and Wouters 00a)
avoided unemployment per se. Moreover, see Shimer (2005) for evidence on the secEnmisigoot
WKH PRGHOV WKDW GR LQFOXGH XQHPSOR\PHQW ~
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4. Procedure

4.1. The Kondratiev Wave as the Larger Fractal
of the Chooser +Available Choice Model

‘H EHIJDQ WKH VHDUFK IRU WKH IXQGDPHQ®POHWRRW
XQGHUO\LQJ $PHULFDQ (FR Q Pésef~$YLL/VOUEE\OAH. WKRW KH ™ 2@&KG H O
The microHFRQRPLF DSSURDFK WR 3WUDGLQJ" YV "NHHSLQ

HISDQGHG CGLOUBIFWMOWKH FRQVLGHUDWLRQ RI WKH .RQGUDW
VRFLHW\ SWUDGHV"~ RU 3NHHS\r tim@ U If Rhe \proveRd wite@byYtBeO X H V

Kondratiev Wave is constructed is congruent#d 3ODUJHU | Whe FWrD-€ondric +
dynamics described previously, the similarities and interaction between the two models should

assist in the understanding of both.
The coloration of the square-shaped timeline below surrounding the GNP Spiral provides

WKH GDWHV DFWXDOO\ JLYHQ E\ .RQGUDWLHY IRU SHULRG\
SGRZQVZLQJ" SLQN SWUDQVLWLRQ™ SXU®O shme colgratiéhW D\HY

is used to figure a similar set of economic periods albeit based upon the GNP Spiral itself.

In short, the square timeline represents the Kondratiev wave as it relates to the GNP
Spiral and the circular shading represents the GNP Spiral as it relates to Kondratiev wave.
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We may chart the political development of the United States by observing that the
amendment of the Federal Constitution appears to be closely related to the phases of the GNP
Spiral +Classic Kondratiev schenie. S RQVLGHULQJ WKH SDOH EOXH 33KDVH
we find a striking willingness to alter existing rules in favor of new methods and legal
expectations. These include:

1) the Federal Constitution itself, ratified in 1788,
2) the Bill of Rights, the first ten Amendments, ratified in 1791, and
3) 11 additional Constitutional Amendments,

« IRU D WRWDO RI $PHQGPHQWYV &RQYHUVHO\ RQO\
GRZQVZLQJ SKDVH 33KDVH %" UHJLRQ EHORZbdivgersth® N 7K
phases is 7:1.

37

Additional plans of other scholars are considered briefly in Albers & Albers (2011).
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Amendments falling in the blue shaded area are far more fundamental to American
constitutional law than those in the pink shaded area. Moreover the transition periods form
an interesting unit. Amendment 22, prohibiting a single individual from serving more than two
presidential terms, was aimed (by Republicans) at the four elections won by (Democrat)
President Roosevelt. The™314" and 15" Civil War Amendments were clearly intended to
consolidate Abolitionist, Western and Northern gains against the Southern slave holding class.
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If the historic course of amendments is tracked according to their placement on a sine
wave and color-coded in directly relationship with the foregoing cycle, we have the fglowin

The amendments which most dramatically affect the lives and legal history of the United
States are clearly associated with theMg-HHS RI WKLV VLQH FXUYH $ OD .R(
Amendments were often the victories of hard-fought battles wherein the people of the United
States did, indeed, save themselves from demise.
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We may begin to connect the foregoing macro-economic statement of change with the
neo-classical micrad FRQRPLF GLFKRWRPLHV RI 3SWUDGLQJ weV 3NHH!
color code the GNP Spiral and the Political Economy Wave as follows. As noted below, four
distinct historic periods+ expansion, hyper-inflation, collapse and consequeticeay be
considered.
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The nature of the upswing vs. downswing noticed by Kondratiev is directly related to the
SFKRRYMDLODEOH FKRLFHV" PRGHO SURYLGHG HDUOLHU LQ
portions of the trigonometric unit circle wherein the actions and thoughts in favor of trade
(change) exceed those of keeping the property (stability). These are the amendments associated
with this period of time.

CopyrightFebruary 15, 2012 by Scott A. Albers. All Rights Reserved. 122



The northeast half of this model is quite different.
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Only two constitutional amendments fall within a ten year span of "Year 29," i.e. 3
R fbEK. Amendment 22 restricts a president from serving more than 2 terms in office (axis
31=1951) and enshrines in law a tradition begun by George Washington 154 years earlier when
in 1797 he refused to run for a third term in office. Amendment 27 prohibits laws affecting
Congressional salary from taking effect until the beginning of the next session of Congress. This
amendment was proposed September 25, 1789 and enacted 203 years later in May 1992.

We might also consider the two remaining Amendments on the right hand side of the
cycle. Both enacted in 1933, Amendment 20 determined the dates of term commencements for
Congress and the President and Amendment 21 repealed the federal prohibition on consumption
of alcohol. Amendment 20 was a purely administrative and Amendment 21 returned the country
to a well-established social norm

It is of course possible to take any data set and superimpose upon it a spiral of any sort.
The list of Amendments to the Federal Constitution is useful in this analysis because:

(1) each Amendment carries with it a specific date of adoption, thereby
making placement in the cycle non-controversial,

(2) each Amendment engages the entire United States by virtue of the
centrality of the Federal Constitution and the difficulties posed in their adoption,

(3) each Amendment declares in the clearest possible terms what is
intended, albeit this interpretation remains subject to further interpretation by the
courts, and

(4) each Amendment remains an influence upon continued American
development. In many cases these Amendments are intended to direct the process
of the economic future of the American people away from evils previously
experienced (slavery, disenfranchisement of African-Americans, women and
persons of draft age, resistance to federal taxation of income, addiction to alcohol,
unjust use of governmental powers, etc.)
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The numerous amendments on the left-hand side of the circuit above should be contrasted
with one of the most fundamental documents of American economic history occurring on the
right-hand side of the circuit, the Declaration of Independence of 1776. This document makes
clear that the colonists did not perceive themselves as setting forth upon some new and novel
declaration of rights. Rather they viewed themselves as collectively determined to continue to
enjoy rights which they already possessed.

Regarding George lll the colonists declared in their first five grievances:

He has refused his assent to laws, the most wholesome and necessary for
the public good.

He has forbidden his governors to pass laws of immediate and pressing
importance, unless suspended in their operation till his assent should be obtained;
and when so suspended, he has utterly neglected to attend to them.

He has refused to pass other laws for the accommodation of large districts
of people, unless those people would relinquish the right of representation in the
legislature, a right inestimable to them and formidable to tyrants only.

He has called together legislative bodies at places unusual, uncomfortable,
and distant from the depository of their public records, for the sole purpose of
fatiguing them into compliance with his measures.

He has dissolved representative houses repeatedly, for opposing with
manly firmness his invasions on the rights of the people.

The remainder of the Declaration of Independence describes in ever expanding detail the
list of wrongs done by the king to his colonists. Each of these royal acts or omissions justified
at least in the minds of the signatory colonists immediate separation of the colonies from the
crown in protection of long-held rights, customs and privileges.
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43.(PSOR\PHQW DQG 2NXQYV /DZ XQGHU WKLV ORGH

One must ask the mechanism by which these various waves are kept in check. According
to Knotek 2007 the statistical pattern viewed is a regularity of the data, with no explanation
being given for the recurrence of these proportions over time.

2Q WKH FRQWUDU\ ZH PD\-8HDPLQRI WMKKHIUBBEQ EETREFO H V
Knotek 2007 and find a strict congruence with the 56-year cycle described herein.

$V ZH H[DPLQH WKH FRHIILFLHQWY RI 2NXQfV /DZ XQGHU

WKH VDPH FRORU VFKHPH IRU 3({HDOQOWLR@ EOOU O H3+ SKHRWD O
DQG 32&RQVHTXHQFHV" \HOORZ ZH KDYH WKH IROORZLQJ

3& ROODSVH™ KDV SURYHQ WR EH D IRUPDO KLVWRULF SHULR
would appear that the each of these sections of time have had a bearing on the manner in which
2NXQYV /DZ KDV IXQFWLRQHG YLD D FRQQHFWLRQ WR WKH XQ
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4.4. Speculation as to the nature of the cycle

We may now speculate as to the nature of the right-left division underlying the GNP
Spiral.

For the purposes of this paper regarding American economic history, let us define a
Belief-system DV WKH FRQVWHOODWLRQ RI LGHDV VXUURXQGLC
monarchy, the bourgeoisie, slavery, the relationship of labor to capital, etc. Second, let us define
WKH Wévtllkio§ DV D SHULRG RI WLPH ZKHQ Vihdpietl ez W SRU\
systems are destroyed and when new and largely untried belief systems are inaugurated. Third,
let XV GHILQH LQ FRQWUDGLVWLQF\WaRddawR B5SH VRO RWERQLQ
historical period in which honor or reverence are given to relatively recent belief-systems in a
manner calculated to preserve and prolong them. It would appear that the left half of the circuit
LV SBUHYROXWLRQDU\" LQ FKDUDFWHU ZKLOH WKH ULJKW KDC
of historic American belief systems.

In light of the numerous constitutional amendments adopted on the left-hand side of the
circuit, and the virtual lack thereof on the right-hand side, let us label each of the segments of
American History as follows:
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Note in the above that as each period of consolidation has come to its close, the United
States has very predictably experienced a complete meltdown of the economy. This occurred
most recently in September through December of 2008, the last months of the terms of George
W. Bush. Prior events of similar magnitude are:

The collapse of the colonial economy, circa 1781,
The Panic of 1837,

The Panic of 1893 and

The Marshall Plan of 1948 and the events of 1949.

PONPE

Two unusual characteristics of the recent global meltdown should be pointed out. These
DUH WKH GLIILFXOW\ RI 3GDWL @qehy WikeexpadtEdtiga\oferisisV LY D
Let us consider these important points briefly.
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(DFK RI WKH SUHYLRXVY GDWHV RI 3PHOWGRZQ"™ FOHDUO\ |
33 and 34. A description of these crises may be given simply by citing textbooks of American
History.

Colonial meltdown of 1781

3,Q 3DUOLDPHQW KDG RXWODZHG SDSHU PRQH\ LQ
Independence ended this restriction, and both the Continental Congress and the

states printed large amounts of money during the Revolution, with inflationary

results. To cite some examples, the Continental dollar became utterly worthless

E\ DQG 9LUJLQLD HYHQWXDOO\ FDOGHG LQ LWV SDSH
Panic of 1837
3,0 WKH VHFRQG 8Q L ohtatzally Wdne/ td the%e dQNitsD X W

checkered career and the country under the inspiration of the new democracy
HQWHUHG DQ HSRFK RI 3ZLOG FDW’ ILQDQFH 7KH YHU\ Q
business depression fell like a blight upon the land, bringing as usual more
VXIITHULQJ WR IDUPHUYV DQG PHFKDQLFV WKDQ WR WKH
calamity was likewise attributed by the masses to the machinations of the money

power rather than to the conduct of their hero, President Jackson. Nothing would

induce them to retrace their steps. For three decades a union of the South and

West prevented a restoration of the centralized banking system. Not until the

planting statesmen withdrew from Congress and the storm of the Civil War swept

minor gusts before it were the ravages wrought by Jackson repaired by the
GLUHFWRUV RI DIID¥UV LQ :DVKLQJWRQ °

Panic of 1893

37KH &OHYHODQG $GPLQLVWUDWLRQ ZDV QRW WKUHH P
failure and industrial collapses inaugurated the panic of (February) 1893. The
WUHDVXU\YfV JROG UHVHUYH ZDV GHSOHWHG E\ DQ H[FHV
American securities in London after a panic there. Gold was subject to a steady

drain by the monthly purchase of useless silver required by the Silver Purchase

Act of 1890, and by the redemption of greenbacks which by law were promptly
UHLVVXHG DQG IRUPHG DQ *HQGOHVV fKDLQ IRU FRQYH\L

3 John A GarratyThe American Nation, A History of the United Statéarper-American Heritage

Textbook, p. 144.

39 Charles A. Beard, Mary R. Beartihe Rise of American CivilizatipiNew Edition, Macmillan
Company, New York., p. 570-571.

40 Garraty, p. 795.
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Reviewing the same axes for the years 1948-1949, we have, in addition to the creation of
the Marshall Plan to rebuild post-war Europe (April 1948), the following:

1949

, Q D EXVLQHVV UHFHVVLRQ RFFXUUHG DQG SULFHV G
Further alarmed by the news, released in September 1949, that the Russians had
produced an atomic bomb, Congress appropriated $1.5 billion to arm NATO and
in 1951 General Eisenhower was recalled to active duty and placed in command
Rl DOO 1$72 IRUFHYV S « 7KLV FLYLO ZDU LQ &KL
defeat of the nationalists; by the end of 1949 Mao@IdDOO &KLQD DQG &KLDQ.
shattered armies had fled to sanctuary on the island of Formosa, now called
Taiwan. This loss of over half a billion souls to communism caused an outburst of
indignation in the United States and deeply divided the American people. Critics
claimed that Truman had not backed the nationalists strongly enough and that he

KDG VWXSLGO\ XQGHUHVWLPDWHG ERWK ODRYV SRZHU D(
world revolution. (p. 786}

The recent Global Financial Crisis began when, in September 2004, the FBI reported that
it had uncovered widespread fraud in the home mortgage market (axis 32). The date of this FBI
report precedes the axes of the above mentioned crises, i.e. 1781, 1837, 1893 and 1948-1949, by
a matter of months. However, and unlike previous crises, action to correct these frauds was not
undertaken and the final implosion was delayed for four years, i.e. to September 2008, two
months before the election of Barack Obama. Public reaction, not unlike previous moments
along 482.XiS 33, has been extremely suspicious about the timing and origin of this world-wide
panic.

o Garraty, p. 786.
42 See e.g. House Bill 3995, presented by Representative Kaptur, November 3, 2009:

3 JUDXG DOVR SOD\HG D GHFLVLYH UROH LQ WRR G MHDUWXI\V D
1990s). The FBI and Justice Department made prosecuting those elite frauds amohgstsphigyities.
This took a massive commitment of FBI resources, but it produced the most silquessfcution of an
epidemic of elite fraud in historover 1,000 “priority' felony convictions of senior insiders, according to
Professor William K. Black in his book "The Best Way to Rob a Bank is to Own One'.

(5) However, the FBI, because of its crippling personnel limitations, has been wnalkEgn
sufficient FBI agents to investigate the current global financial cii$ie. FBI identified the mortgage
fraud “epidemic' in congressional testimony in September 2004. It had so few whiteecotia
specialists available, however, that it was able to assign only 120 spgpamds to mortgage fraud cases
less than one-eighth the agents it found essential to respond adequately to the hizgesrballer,
Savings and Loan crisis.

(6) Given the magnitude of the financial crisis of 2008 and the resultingslaesal billions of
taxpayer dollars spent to keep the financial system from collapsing, the FBI slkweldd less than
1,000 agents to address corporate, securities, and mortgage fraud located across theandumtr
addition, more forensic experts and Federal prosecutors to uncover the crimes coamdittehg the
SHUSHWUDWRUV WR MXVWLFH ~
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To conclude our speculation as to the nature of this circuit brings us to a discussion of the
current events of today. We are, today, at the dividing line within the yellow section marked
below.

The yellow portion of the above represents the beginning of an evolving revolutionary
trend starting in 2008. This correlates to an impressive extent with the current difficulties faced
by the United States in the Middle East. Note that as of the date of the publication of this article,
the United States has attempted to deal with a number of revolutionary changes throughout the
Arab world.
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These have included but are not limited to: Tunisia, Egypt, Libya, Bahrain, Yemen,
6\ULD ORURFFR DQG $0JHULD 7KHVH HYHQWY KDYH EHFRPH
Chronologically, these were preceded by the 2009 Revolution in Iran. They have been joined
since that time by protests, revolts and crackdowns in Tibet, China, England and Greece as well
as a painful sovereign debt crisis in Europe with additional austerity measures generally
DQWLFLSDWHG 7KH IDFW WKDW WKHVH HYHQWY DQH WDNLC
S5HYROXWLRQ ™ V H JPedapamidhistéry iMay lpfegage much greater events to come.

A strong correlation between the onset of inflation and the axes of this period has been
described by this model. The graph above demonstrates the historic inflationary rise which
typically accompanies this period of American economic history.

The amount of blue and purple given in the above development towards revolution
represents inflation, the strength of which emerges most dramatically along the left-pointing axis
DW QLQH R R@drsFHrapresaniK ey Hifficult times in the history of the United States
the coming of the war with Britain in 1812 during which the White House, the Capitol, the
Library of Congress and the Treasury were burned to the ground (1814); the American Civil War
beginning in 1861 ending in the assassination of President Lincoln in 1865; the First World War
beginning for the United States in 1917; and the OPEC Embargo of 1973. This axis brings
revolutionary times of great uncertainty, a forced re-reading of Bhé& DV SODFH LQ ZRUO(

4.5. Predictions which may be made from this model

We have mentioned that there is only one point along the Unit Circle where Action is
wholly aligned with Trading, i.e. the point at 9:00. All other points along the unit circle are
VLPLODU WR RQH DQRWKHU LQ WKDW WKHUH LV VRPH 3<” FR|
trading and/ or keeping the object in question. This mental aspect must include some possibility
of cancelling the action contemplated. Conseq@ntRQ O\ D W RITFORFN LV WKH
37UDGH” ZKROO\ HTXLYDOHQW ZLWK $FWLRQ DQG DW WKLV
Trading occurs.
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The unique aspect of this point along the circle creates an unavoidable change in the
overall unit circle. The break which is presented at (x = = -1, y = 0) creaies and unknown
element in the unit circle itself. Once the trade is made, the situation is no longer the way it was.
Something new has taken place.

In Essay Four we mentioned that

Regarding the diagram above we might consider as well extreme yet
periodic events which cause these spikes in inflation noticed in Diagram 2-3. If a
particular period of time fails to offer uniform resistance to production, or if the
strength of production for some reason is particularly strong, the inherent
productivity of the citizenry will create a bulge in productivity which must then
be balanced out by a depression at some other time in the course of the circuit.
Only in this fashion can a constant of growth be maintained in the face of unequal
strengths of production and resistance to production. A wave must then develop
over time during which this bulge will even out as time goes on until the next
(generally unexpected) opportunity for unusual productivity occurs. If this
damping price wave is placed along an x-axis, we have the following.

This same moment of trading, a crisis at the social level, was pointed out in Essay Part
Fourne, as follows.
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The development of a damping cosine curve is inherent in such a change, because
through this new curve an adjustment is made to the underlying sine curve of established values.

One door into the study of these relationships is to consider more carefully the 56-year
33ROLWLFDO (FRQRP\ :DYH”" DQG LWV LQWHUVHFWLRQV .HHS
DW WKH VDPH OHYHO DV WKDW RI WKH RULJLQDO VLQH ZDYH
halves. The equation which adds the previous sine curve together with this damping cosine
curve is as follows:

CopyrightFebruary 15, 2012 by Scott A. Albers. All Rights Reserved. 134



If we associate this graph with a period of 20,454 days, beginning April 9, 1973, we may
chart the
addition of these two waves together are as follows, with the peaks, troughs and intersections
between the lines notéd. These are:

(A)  the beginning point,

(B) the first peak, wherein positive y-values is at its greatest point,

(E) the first trough,

(H) the second peak,

(M) the point wherein the wave passes from positive y-values to
negative values,

(P) the second trough (P), wherein negative y-values is at its greatest
point and

(X) the point wherein the wave passes from negative y-values to
positive without the introduction of a new cosine wave.

The red rectangle above represents the year 2005, a date associated with previous
financial political-economic crises coming in 56-year increments in 1781, 1837, 1893 and 1949.
The vertical red line represents the election of November, 2008 at which point Senator Barack
Obama was elected President of the United States in the midst of a global financial crisis.

. The addition (in pale green below) of a pre-cursive half-cosine wave has been added to further the

study of this wave as it relates to the possibility of the expression of this wave over time.
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CONCLUSION

The reader may now return to the Preface where a brief synopsis was given as to the
points of crisis calculated by this model. Although a large number of potential points have been
considered and investigated, only sevel, B, E, H, M, P and X+appear to be recurring points
of key historic interest.

The techniqgues used in these essays give researchers a clear set of empirical
measurements to use in their studies. These measurements may be tested by considering the
accuracy of the predictions made. If this model tracks accurately the development of the United
States, then it may be of assistance in the understanding of the role played by consciousness in
the physical sciences as well.

Scott A. Albers
Great Falls, Montana
February 15, 2013
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Appendices

Charts One and Two of Knotek 2007 were based upon data which was constructed by
manipulating data originally taken from the St. Louis Fed's FRED database. The change in
unemployment (du) is the December level of the unemployment rate in a given year minus the
December level of the previous year, and the GDP growth rate (dy) is the percent change in GDP
from the fourth quarter of a given year over the fourth quarter of the previous year.

As to unemployment data, the Bureau of Economic Analysis now uses 2005 chain
weights. For annual data, the change in the unemployment rate is the current Desember
the previous December, and GDP growth is 100*((GDP in the fourth quarter of this year)/(GDP
in the fourth quarter of last year)-1). For quarterly data, the change in the unemployment rate is
the difference between subsequent quarterly averages, while the BEA gives a formula for
computing seasonally adjusted annualized growth rates.
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1. Prices.
For price data, 1800 through 1993, we used two sources.

1. Series E 135- 3& RQVXPHU 3ULF Hall @6 [U1800-1950,6and by
groups, 1913-1970), pp 210-211, of the bbbktorical Statistics of the United States: Colonial
Times to 1970, Part,Jublished by the United States Department of Commerce.

2. The Consumer Price Index of 1997, also published by the United States
Department of Commerce, continues this series by dividing the historic series by 3, or a multiple
of 1/3.

In the following table, we beg with the Consumer Price Index listed in Series E 135-
166 of theHistorical Statistics of the United States: Colonial Times to 1970, Pé&blumn 3)
and compare this with the Consumer Price Index of ¥887. (column 1) The years of
overlap clearly reduce the number for the historic series to a precise one-third of its value as the
value given for the modern series. (column 2)

We then spliced these two series into a single data set for prices based upon the values
given in the historic series. We continued this data set past 1970 by multiplying the modern
number by 3 and including this value in the final data set. (column 4)

We then figured centered moving averages for seven-year periods for the entire series. In
this format a price index is averaged for seven sequential years and the average &t pheced
middle term, e.g. the price indices for 1870, 1871, 1872, 1873, 1874, 1875, 1876 are averaged
and placed as the figure for 1873. The process then continues to the next seven-gelay serie
dropping the first and adding the next year in the chronology and beginning the averaging again.

The technicaWHUP IRU WKLY DOWHUDWLRQ RI WKH GDWD LV 3VPRR

We then found the annual change between 7-year running averages for each year, and
placed these next to the centered moving average itself. (column 6)

We then divided the annual change in 7-year running averages for a given year by the 7-
\HDU UXQQLQJ DYHUDJH IRU WKDW \HDU WR EH GHQRPLQDWF
the larger numbers for the Consumer Price Index found in later years were brought into
conformity with the price patterns of prior years. (column 7)
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Data Set 1 +Prices.
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Data Set 6 - Inflation: Cumulative Averages.
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2. United States Real Gross National Product.
We located two sources for real US GNP.

1. Figures for U. S. Real GNP 1869-1970 may be found in the biesikrical
Statistics of the United States: Colonial Times to 1970, Papublished by the United States
Department of Commerce. Series F 1-5 presents "Gross National Product” for the United States
between the years 1869-1970 according to 1958 prices. The years 1869-1878, and 1879-1888
are given with decade averages of 23.1 billion and 42.4 billion dollars respectively.

2. Figures for U. S. Real GNP 1947-present are collected by the St. Louisl Federa
Reserve™

In Data Set 2 we begin with figures from the United States Department of Commerce
which has published one set of numbers based upon 1958 prices running from 1869 through
1970. (column 2) The St. Louis Federal Reserve has published a different sequence of numbers
based upon 2005 prices extending between 1947 through to the present day. (column 7)

Splicing multiples are quite necessary when considering two different series each of
which proposes to calculate U.S. Real GNP over different periods of time. 3VSOLFH"~ RU V
3JuDIW® WKHVH WZR VHWV WRJHWKHU LV QHFHVVDU\ LI DQ
present day is to be obtained. There does not exist at the present time such a series published by
the United States Government. Consequently our first step in the analysis is to construct such a
series as the foundation of this appro&ch.

We considered two possible multiples with which to splice these two series of U.S. Real
GNP figures together. The first possible splicing multiple is 5.881696, the average of all 23
multiples between 1947-1970. These are the years during which these two separate series
overlap. (column 6) This number is problematic in that there is a clear drift from 1947 through
1970 toward higher multiples. Figures from 1947-1960 range from 5.646318 (1953) to 5.977644
(1958) and average at 5.8239423. Figures from 1961-1970 range a bit higher, i.e. from 5.907649
(1962) to 6.071220 (1965).

A second possible splicing multiple is 5.962552, the average of the final ten years of
overlap, i.e. between 1961-1970. This multiple is the one used to splice these series in this paper
as it is nearer in time to the eventual cutoff between the series and includes only multiples found
in the later and more recent multiples. (column four)

For the purposes of the demonstration herein, more elaborate splicing techniques have
not been deemed necessary. Data Set 2 figures an extended series for U.S. Real GNiatin const
terms from 1868 to 2009. For the purposes of this paper only the second splicing multiple,
5.962552, will be used for calculations. (column 9)

(DFK VSUHDGVKHHW LV D PDWKHPDWLF DUUDXBReEBPHQW R
*13 7

4 These figures are available http://research.stlouisfed.org/fred2/series/GNPC96

® 6HH HJ &RFKUDQH 37KH SUHVHQFRHWRG DLYSOWRKH U® VX O WO V(
series of GNP data contains at least one splice. The wide surveys used tcctctatsirudata are simply not
avaLODEOH IRU HDUOLHU SHULRGYV VR VRP&B®URMWHAWLR@DXWRILGDBOH VWU |

CopyrightFebruary 15, 2012 by Scott A. Albers. All Rights Reserved. 14¢



Data Set 2+U.S. Real GNP.
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