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Summary

Using natural language processing, a system of using artificial intelligence to understand text, the author
constructs a predictor based on a simple, constrained, description of the solar system on the start dates
of various world historical events (n=7819). This predictor is then statistically shown to be effective at
characterizing similar events of the past. An online offering of this predictor for use of characterizing the
future accompanies this paper.

Introduction
Understandably, the future is a subject of shared fascination.

Future history is a term of ripe heritage. Typically, it is used to describe works of science fiction. What if
future historical events could be predicted computationally, even if hazily?

This paper shows that the simple solar system astronomy of historical event start dates can map onto
similar major world events of the past as numerically measured by textual analysis of one-sentence
descriptors. By looking at the astronomy that accompanies future dates, those textual characterizations
can easily be employed to see astronomy mappings onto historical events.

Methods and Materials

The project makes heavy use of the Mathematica system of knowledge representation, computation,
and analysis.

Characterization of Historic Events Dataset

The first step is to seek the historical events. What counts as a true historical event? What counts as the
start date? How does one even characterize a world event given differing cultural perceptions? For
ancient events, how confident can one be for either the start date or the description?

These are all excellent questions that the author largely side stepped by employing Mathematica’s
“Historical Events” feature. There were 7819 such events available thereby with start dates and one-line
descriptions included. The sources from Mathematica for this historical event dataset are numerous.
They can be found through this mechanism.

The following is a set of descriptors for 400 or so example historic events out of the 7819.


https://en.wikipedia.org/wiki/Future_history
https://www.wolfram.com/mathematica/
https://reference.wolfram.com/language/ref/entity/HistoricalEvent.html
https://reference.wolfram.com/language/ref/entity/HistoricalEvent.html
https://reference.wolfram.com/language/ref/entity/Source.html
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A word cloud for the descriptors of the full set of 7819 follows. Any date numbers and parentheses were
removed before computing the word cloud.
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The distribution of locations of the historic events is as follows.



[(Arab League, 1), (Association Of South East Asian Nations, 1, (Cayuse, 1), (Chickemauga, 1), (Choctow, 1), (Kickapoo, 1], (Lenape, 1), (Hascouten, 1), (Heskuaki, 1), (Hiomi, 1), (Muscogee, 1), (Odawo, 1), (03ibwoy, 1), (Orgonization Of Anericon Stotes, 1), (Organization OF Petroleun Exporting Countries, 1), (Potowotoni,

(Sauk, 1), (Shawnee, 1), (Unatilla, 1), (UN Educationsl Scientific And Cultural Organization, 1), (Wyandot, 1), {[American Samoal, 1), {/Anbal, 1, {(Bermuda , 1}, {(8hutan |, 1}, {(Brunei], 1), { Cape Verde, 1}, {/Cayman isands , 1), { Dominca , 1], {French Guana , 1, { French Polynesia , 1}, |/ Guam , 1},
{(Jersey ), 1}, {(Macau], 1}, {(Maurtania , 1}, {(Montserrat], 1}, {[Naunu), 1}, {[Palau], 1}, {(Sao Tome and Principe |, 1}, {(Sint Maarten , 1}, {(Tajkistan , 1}, {(Tokelau|, 1}, {(Twalu], 1}, {[Abbasid Calishate |, 1}, {[Africal, 1}, {(Akkad , 1}, {(Amoravid Dynasty |, 1}, {| Ancient Hawaii, 1}, {[Amenian Kingdom of Cilcia |, 1},
{(Aum), 1}, {[Ayyuo Empie ], 1}, {(Basuoland), 1, {(Bifral, 1}, {(Hong Kong ], 1}, { Commonweati of England, Scotand and Ireand, 1., | [Kingdom of Buigara, 1}, {  Cherokee |, 1}, { Contederation of the Rhine |, 1}, {  Croton|, 1, { (Duchy of Bitany ], 1, {  Duchy of Forence |, 1}, {  Duchy of Pama |, 1}, {[ Duchy of Savoy |, 1},

l

{{Etestorate of Saxony |, 1}, {[Europe |, 1}, {(Fatimid Calihate |, 1}, {[Kingdom of Greece |, 1}, {French Second Republc |, 1}, {(Gaul, 1}, {[Gold Coast|, 1}, {(Gokden Horde |, 1}, {{Grand Duchy of Moscow |, 1}, {[Duchy of Tuscany , 1}, {(Greater Colombia, 1}, {(iran|, 1}, {{Historical Korea, 1}, {[cty-states of Htaly |, 1},
{ Kingaom o the Vandals |, 1}, { Corin, 1}, {(Kush |, 1}, | Kushan Empe |, 1}, | Latn Empire | 1}, { Lower Egypt , 1],

{ {icelandic Commonweatn |, 1}, { imperial China, 1}, {  alan East Africa, 1}, {  Bohemia, 1, {  Kingdom of Hanover |, 1., {(Kingdom of Leén |, 1}, { Kingdom of Navarte |, 1}, {  Kingdom of Irag , 1}, {  Sasony , 1},
{(Mal Federation |, 1}, {(Minoan civization|, 1, {(Mughal Empire |, 1}, {(Mycenae |, 1}, { Netheriands Antles |, 1}, {(New Spain , 1}, { North America, 1}, {(Oimec|, 1}, {(People’s Republec of Romania , 1}, {  Peoples Republe of Zanzbar |, 1}, {(Phoericia |, 1}, {|Polsh-Lifwanian Commonweath |, 1}, { Princpaity of Albania , 1.,
{{Princpaity of Orange-Nassau], 1}, {(Princpaity of Wales ], 1}, { Zanavar |, 1}, { [ Repubic of Forence , 1, {  Repubic of Genoa , 1}, { Rhodesia, 1},

{ Spanish Repubiic |, 1}, { [ Spanish State |, 1}, {[Syracuse|, 1}, {(Tanganyika |, 1}, {(Thebes |, 1}, {[Tibet|, 1}, {(Toltecs |, 1}, {(Troy], 1}, {(Tsardom of Russia |, 1}, { [ United Kingdom of the Netherlands |, 1}, {|Upper Egypt |, 1}, {(Vermont Repubiic |, 1}, {|West Francia , 1}, {(Warttemberg |, 1}, {|Zululand , 1},

{ [ Socialist Republic of Romania |, 1}, { | Roman Kingdom |, 1}, {| Safavid Empire |, 1}, {(Samoa  Sisifo |, 1], {| Senegambia, 1}, {(Serbia and Montenegro |, 1}, {| Socialst People’s Repubiic of Abania , 1

{South America, 1},

(Econamic And Honetary Union, 2), (International Menetary Fund, 2}, (Korea, 2), (NATO, 2), (North Atlantic Treaty Organization, 2), (| Andora, 2}, {(Angola , 2], | Bahamas |, 2}, {(Barbados |, 2}, {(Buundi , 2], {[Comoros |, 2], (| Cook Isiands , 2], (Curacao, 2}, | Georgia , 2}, {[ Greeniand , 2], {[Guyana, 2},
lamibia } e |, 2} epublic of the Congo |, 2} éunion } aint Kitts and Nevis {/ Seychelles uriname { [ Eswatini {(Tonga|, 2} urkmenistan |, 2}, |
Namiia , 2}, { Hive, 2. ([ Republc ofthe Congo , 2], {[Rérien], 2}, ([ Saint Kis and s |, 2}, {(Seycheles , 2], (S 2], {(Eswati, 2, {(Torgal, 2}, {(Turkmenistan , 2}, |

((Kosovo, 2}, {(Madagascar |, 2}, {( Martnique ] 2], {(Micronesia |, 2}, {(Mokdoval , 2], {(Mozambigue , 2}, Urited States Virgi Isands |, 2},
{ Kngdom of Israel, 2}, {( Chechnyal, 2}, {(Democratic Kampuchea , 2}, {  Duchy of Burgundy

{ {EastFranci, 2}, { Kingdom of ungary |, 2}, { iy, 2}, { nca Empre , 2}, { s Fre State ), 2}, { roquis , 2} {(Kimer Repu ., 2} { Bavaria, 2}, { Kingdomof retan ., 2],

1l

{(Democratic Repubic of the Cango , 2},

{ {
{(Kingdom o Judah], 2], {(Kingdom of Laos ., 2} {[ Kingdom f Meontenegr ., 2}, { Kingdom of Prussia ., 2} {[ MutawakiieKingdomYemen, 2}, {(Norh German Confederaton ., 2}, {( Orange Free Sat . 2} {[ Ostagotic Kngdom, 2. {Peoples Republc of Bulgaria . 2} {(People’s Republc of Hungary . 2} { Peopies Republ of Poand], 2},

{  Persan Soviet Soast Repubic |, 2], { (Kingdom of Hungary |, 2}, | Kingdom of Sertia , 2}, {(Sparta, 2}, { Tirud Empire ., 2], { Kingdom of Wessex ., 2}, { Yemen Arab Repubi . 2}, (Group Of 20, 3, {[ Antgua and Barbuda ), 3}, {(Azerbalan]. 3}, {(Benin). 3}, {(Burkina Faso , 3}, {(SriLankal, 3}, {(Chad, 3}, {EastTimer , 3},

((Gioratar |, 3}, {[Grenada), 3}, { Guadeloupe |, 3}, {(lsle of Man], 3}, { Lesatho], 3}, {(Liechtenstein , 3|, {[North Macedonia , 3}, | Mauritus |, 3}, {(Mongola, 3}, {(Montenegro , 3, {(Oman|, 3], {(Sant Luca , 3}, {[ SaintVincent and the Grenadies |, 3., ([ Samoal, 3}, [Sierra Leone |, 3}, ([ South Sudan |, 3}, {(Uzbekistan, 3},
{( Astec Empire |, 3}, {(Babylonia |, 3}, {[Britsh Malaya , 3}, {(Britsh Malta |, 3}, {( Commonwealth of the Phiippines |, 3, {(Duchy of Normandy |, 3}, { [ Siovak State |, 3}, {|French Indochina , 3}, { French Protectorate of Moracco |, 3}, {| German Confederation {{Independent State of Croatia |, 3},

{(zambia), 3}, {(Zmbabue , 3}, { { }
{(Maian Social Repudic |, 3}, {(Aragon , 3}, {[Macedon|, 3}, {(Mongol Empire |, 3}, {[Neo-Babylonian Empire |, 3}, {|Norther Rhodesia |, 3}, {|Palestine ], 3}, {(People's Democratic Repubic of Yemen , 3., {  Portuguese Timor |, 3}, {| Protectorate of Bohemia and Moravia |, 3}, {  Provisional Govemment of the Repubic of Korea, 3},
{(State of Siovenes, Croats and Serbs ), 3}, {(Sumer | 3}, {(Transjordan ., 3}, {[Antarctca ., 4}, {( Bosnia and Herzegovina ., 4}, {(Botswana . 4}, {(Cameroon ., 4}. {(Demosratic Repubic of the Congo . 4} , {(Faliand Islands ], 4}. {(Guinea | 4}. {(Guinea-Bissaul. 4. {(Lavs . 4}, {(Maives . 4}, {(Niger , 4}. {(Qatar ., 4}
{(Solomen siands |, 4], {[Togo), ], { Briish North Americal 4], { Dutch East ndies |, 4}, { Free Ciy of Dandig ], 4}, { Kingdom of Hawail|, a}, { Manchukuo], 4}, {Mongolan Peopie’s Repubic ., 4], {Kingdom of Greece |, 4}, {[ Seluk Empire |, 4}, {[ Southern Rhodesial, 4}, { Cental Affean Republec |, 5}, { Fi, 5}, {(Ghanal, 5},

), | (PapuaNew Guneal, 5}, {(Rwanda, s}, {[Tanzania , 5}, {(Ugandal, 5}, {(Cattnage , 5], {[Dominion of Newfoundiand , 5, {| Empire of Japan , 5}, { Frankish Emire |, 5}, {(Ancien Greece |, 5}, { Viehy France , 5], (Missing (Notapplicable] , 51, {( Batrain, 6},

{ }
{(Betans ), o}, { { Westank , o], {[Athens , s} { Kingdom of Caste, 6} { Kingdom of Jerusaim , s}, {[ Kingdom of Romara, 6} { Kingdom of Sardia 1. {|Repubic of Teas , o}, { Second French Empte . . { Siam ., 6} {| Socist Feceral Repubic of Yugosiaa, 6},

{ A { 1
{Wester Roman Empire |, 6., { Malta), 7}, {(Marshal isands |, 7}, { (Monaso ., 7., {(Myanmar . 7}, {(Senegall, 7}, {(Siovakal. 7}. {Somalia), 7}, {(Trndad and Tabago| , 7). { Unted Netherands , 7)., {  Eqyptian Empire . 7}, { Federal Republc of Yugosiavia |, 7)., { Kingdom of Scly . 7} { (Republc of Verie | 7}, { Kingdom of ey . 7).

+ {(Kyroyzstan ), 5}, {(wail, s}, {

{(vory Coast), 51, {[ Kazakhstan

Gambial, 6}, {(SanMarno |, s, || Unted Arab Emiates |, 6},

{(Gazastip), 8}, {(HongKong |, 8}, {/Jamaica , 8}, {(Kerya, 8}, ([ Siovenal, 8], SriLanka), 8}, { Austran Empire, 8], {[Persian Empir, 8], {|Union of Sout Afical, 8], (Palestinian Territories, 9), ([ Albanal, o], |(Bangiadesh], o], | Croatia , 5}, {[Kuwatt, 9}, | Singapore , 9}, {(Yemen|, o}, [ Crown of Aragon|, 9},
{ French Fourth Repubic , 3}, {(Cyprus |, 10}, {  Caech Repubic ., 10}, {(Malaysia, 10}, {(Nigera |, 16}, {[Amenia |, 11}, { CostaRica, 11, {Ecuador , 11}, {[Puerto Rico, 11}, {[Serbial, 11}, {(Sudan . 1

. Kingdom of Potuga |, 11}, {  Roman Republc |, 11}, {(Aigeria , 12}, { Ubera), 12}, { Tunsia, 12}, {(Urguay |, 12},

1 {

16}, {(Kngdom of Spain|, 16}, {

Kingdom of Yugoslavia |, 14}, { [ Dominican Repudlic |, 15}, {(Estonia |, 15}, {[Latva ), 15}, {[Ukraine , 15}, {(Jordan , 16}, {[Litwania , 16}, {[Nepal , 16} {(North Vietnam |, 161,

{{ Austria-Hungary , 12}, {| Cambodia |, 13}, {[Moroceo , 13}, (European Union, 1.

{ Thirteen Coloies | 16}, { Venezuela, 17}, { (Byzantine Empie |, 17}, { (Russian Empie . 17}, { leeand . 18}, { (B Inia |, 15}, { East Gernany ., 18}, { French Frst Republc |, 18}, { ‘ot Vietram , 18}, { Bolva , 19}, {(Bulgari, 19}, {

{Paraguay |, 14}, { | Thatand, 12}, {
€1 Sabvador |, 18}, {Ettiopia . 15} {Finiand ., 19}, {Ncaragua. 1}, { China . 18},

{(Weimar Repubic |, 19). { Guatemala, 20} , {(Honduras |, 28}, {(Romania, 20}, { Kingdom of Scotiand |, 26], {[ Argentina , 21}, { Colombia , 21}, {(Vietnam , 21}, {[Luwcembourg|, 22}, {[Taiwan|, 22, {[French Third Repubic , 22}, {(Prussia, 22}, {[ Afghanistan , 23], {[Hait, 20}, {(Lbya , 20}, | Saudi Arabial, 20},

{(indonesia), 25}, {(Pems), 25}, { West Gemnany |, 25}, { (Lebanon , 26}, { (FstFrench Empie, 26}, {(Chie, 27}, { (Fungary, 27}, {(Panama, 27}, { (Fapai Siaes), 27} { Wort Koreal, 28} { Grechosovakal, 28}, |
{(SoutKoreal, 35}, {(Syra), 35}, { Braz], 6], { Austra, 35}, { Oenmar, 39}, { German Eme , 41}, {[reand], 4z]. { Sweden], ], [ iraa), 44}, { Vatian Gy, aa}, { Turkey, 4], { New Zeatand, 47},
{(Mesio), 53}, {(Souh Afic ., 53}, {(Kingdom of France |, 53}, {(Belgam . 55}, { Portoga, 55}, {(India), 57}, {[Poland]. 55}, |  Confederae Siates of Amerca, 65}, { Austaia, ss}. { Isael, 73}, {[Eoypi, 75},

Swizerand |, 29}, { Pakistan |, 30}, {(Roman Empie , 32}, {[ Ottoman Empire |, 33}, (United Nations, 35),
iran), 48], {(Phipoies , 48}, {(Cubal, 50}, {(Norway], 52}, { Haly Roman Empre, 52}, ([ Gemany , 53],
{{Greece . 53}, {(Nethertands |, 83}, { Chinal, 101}, {(Russa, 105}, { Japan], 125}, { taly, 127},

{(Spain). 128}, {(United Kingdom of Great Brtain , 128}, {( Canada . 129}, {(Nazi Gernany |, 146}, { Union of Soviet Socialist Repubics ., 162, | Kingdom of England | 166/ , { Unied Kingdom of Great Briain and Ireland |, 163 {  France , 282}, | United Kingdom |, 360, (Missing (NotAvailable], 2054)., {[Unied States|, 3026} |

A timeline of the start dates for the 7819 historic events is highly compressed within the last few
millennia. All but seven were in the last 6000 years.
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Thus, one can be sure that the historic events are not evenly distributed culturally, geographically, or
over time. Nonetheless, for the historical events that are in the dataset, can a mathematical model be
constructed that gives similar numbers for events that are similar in their one-line text descriptions?

That is a task for text analysis. As of this writing, the author believes that Google’s BERT is the best
available resource for such a task.

To translate the one sentence descriptors (sans dates and parentheses) into feature space, the BERT
encoder with a pooling layer was used. For each historical event, the 768-long vector of numbers that
resulted from the pooling layer was reduced to a single number through collective dimension reduction.

Events that are similar textually, e.g. earthquakes or assassinations, are close by in number and hence in
the feature space. The following is a 2-D plot of that feature space.


https://resources.wolframcloud.com/NeuralNetRepository/resources/BERT-Trained-on-BookCorpus-and-English-Wikipedia-Data
https://reference.wolfram.com/language/ref/DimensionReduce.html

[-1.62204}
[-1.54842}

[-1.52001} / {-1.56622}
[-1.5145}

[70.7678) [-9.07886}
/ [-9.45139]

[19.9138} /.--—' {-5.33785}
{14.3878} f‘ Q5.221ET}
e e N

e ANER Y
N ‘ﬂ}fé/
\H\\<&>j) \ *‘*:>

WA
10.408254} /_ w
[0.32223) ( [-3.89333)
{fl - [-3.09751}

0.141325}
[5.01269} {-2.43505)
{48324} L [-2.47651}
{4.39284] [4.48111} ~{-2.39198}

The simple geocentric astronomy of the start date was mapped onto this unique feature space number
for each event. The question then becomes: can the astronomy of an event’s start date describe the
feature space number and by extension, the textual description of the event?

A randomization created a training set of 6000 events, a validation set of the next 1000 events, and a
test set of the following 819 events.

The simple astronomy considered here are right ascensions (i.e. Tropical degrees) of Sun, Moon,
Mercury, Venus, Mars, Jupiter, Saturn, Uranus, Neptune, and Pluto. To be sure, more solar system
planetary details (such as retrogressions) could have been included, as well as those of nodes, asteroids,
etc. The focus here on historical events though asks that we consider the more slow-moving solar
system entities, at least as is understood through astrology discourse.

A method using gradient-boosted trees was automatically selected for predicting the BERT encoder’s
value for a text description based only on the set of astronomy placements for the start of an event.

Results

A 3.25 percent reduction in standard deviation from baseline was achieved in the test set with some
linearity emerging of actual value plotted against predicted value. (R-squared is 0.0475.)



Predictor Measurements

Mumber of test examples | 319
Standard deviation @ 852 £ 078
Standard deviation baseline 873 079

Mean cross entropy | 3.56 £ 0092

Single evaluation time | &.44 ms/example

Batch evaluation speed | 1.57 examples/ms
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Moreover, when the full set of 7819 historical events were evaluated at once, the internal testing
showed a lower entropy (loss).



Predictor information

Data type | Mixed (number: 10)
Standard deviation 570+ 026
Method  GradientBoostedTrees

S5ingle evaluation time = 5.62 ms/example

EBatch evaluation speed = 14.7 examples/ms
Loss | 3.31 £ 0017

Model memory | 790, kE
Training examples used | 7219 examples

Training time = 41.3s
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It is this latter predictor function, based on the full events dataset, that is offered for use at
AyurAstro.com.

Conclusion
To be sure, more astronomical features can be tested. As well, a more inclusive dataset could be used.



This relatively short study nonetheless offers a demonstration of the use of astronomical features in
predicting context and vocabulary for describing historical events whether in the past, present, or
future.
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