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Encoding text

In economics, Gresham's law is a monetary 
principle stating that "bad money drives out 
good". For example, if there are two forms 
of commodity money in circulation, which are 
accepted by law as having similar face value, 
the more valuable commodity will gradually 
disappear from circulation.
The law was named in 1860 by Henry Dunning 
Macleod, after Sir Thomas Gresham (1519–1579), 
who was an English financier during the Tudor 
dynasty. However, there are numerous 
predecessors. The law had been state…

Wiikipedia entry on “Gresham’s Law”



The ASCII code

8 bits per character 

…

A 0 1 0 0 0 0 0 1

B 0 1 0 0 0 0 1 0

C 0 1 0 0 0 0 1 1

D 0 1 0 0 0 1 0 0

E 0 1 0 0 0 1 0 1

F 0 1 0 0 0 1 1 0

…
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ᅉᅊᅋᅌᅍᅎᅏᅐᅑᅒᅓᅔᅕᅖᅗᅘᅙᅚᅛᅜᅝᅞᅟᅠᅡᅢᅣᅤᅥᅦᅧᅨᅩᅪᅫᅬᅭᅮᅯᅰᅱᅲᅳᅴᅵᅶᅷᅸᅹᅺᅻᅼᅽᅾᅿᆀᆁᆂᆃᆄᆅᆆᆇᆈᆉᆊᆋᆌᆍᆎᆏᆐᆑᆒᆓᆔᆕᆖᆗᆘᆙᆚᆛᆜᆝᆞᆟ
ᆠᆡᆢᆣᆤᆥᆦᆧᆨᆩᆪᆫᆬᆭᆮᆯᆰᆱᆲᆳᆴᆵᆶᆷᆸᆹᆺᆻᆼᆽᆾᆿᇀᇁᇂᇃᇄᇅᇆᇇᇈᇉᇊᇋᇌᇍᇎᇏᇐᇑᇒᇓᇔᇕᇖᇗᇘᇙᇚᇛᇜᇝᇞᇟᇠᇡᇢᇣᇤᇥᇦᇧᇨᇩᇪᇫᇬᇭᇮᇯᇰᇱᇲᇳᇴᇵᇶ
ᇷᇸᇹᇺᇻᇼᇽᇾᇿሀሁሂሃሄህሆሇለሉሊላሌልሎሏሐሑሒሓሔሕሖሗመሙሚማሜምሞሟሠሡሢሣሤሥሦሧረሩሪራሬርሮሯሰሱሲሳሴስሶሷሸሹሺሻሼሽሾሿቀቁቂቃቄቅቆቇቈ�ቊቋቌቍ��ቐቑቒቓቔቕቖ�ቘ�ቚቛቜቝ��በቡቢባቤብቦቧ
ቨቩቪቫቬቭቮቯተቱቲታቴትቶቷቸቹቺቻቼችቾቿኀኁኂኃኄኅኆኇኈ�ኊኋኌኍ��ነኑኒናኔንኖኗኘኙኚኛኜኝኞኟአኡኢኣኤእኦኧከኩኪካኬክኮኯኰ�ኲኳኴኵ��ኸኹኺኻኼኽኾ�ዀ�ዂዃዄዅ��ወዉዊዋዌውዎዏዐዑዒዓዔዕዖ�ዘዙዚዛዜዝዞዟዠዡ
ዢዣዤዥዦዧየዩዪያዬይዮዯደዱዲዳዴድዶዷዸዹዺዻዼዽዾዿጀጁጂጃጄጅጆጇገጉጊጋጌግጎጏጐ�ጒጓጔጕ��ጘጙጚጛጜጝጞጟጠጡጢጣጤጥጦጧጨጩጪጫጬጭጮጯጰጱጲጳጴጵጶጷጸጹጺጻጼጽጾጿፀፁፂፃፄፅፆፇፈፉፊፋፌፍፎፏፐፑፒፓፔፕፖ
ፗፘፙፚ��፟፞፝፠፡።፣፤፥፦፧፨፩፪፫፬፭፮፯፰፱፲፳፴፵፶፷፸፹፺፻፼���ᎀᎁᎂᎃᎄᎅᎆᎇᎈᎉᎊᎋᎌᎍᎎᎏ᎐᎑᎒᎓᎔᎕᎖᎗᎘᎙������ᎠᎡᎢᎣᎤᎥᎦᎧᎨᎩᎪᎫᎬᎭᎮᎯᎰᎱᎲᎳᎴᎵᎶᎷᎸᎹᎺᎻᎼᎽᎾᎿᏀᏁᏂᏃᏄᏅᏆᏇᏈᏉᏊᏋᏌᏍᏎᏏᏐᏑᏒᏓᏔᏕᏖᏗᏘᏙᏚᏛ
ᏜᏝᏞᏟᏠᏡᏢᏣᏤᏥᏦᏧᏨᏩᏪᏫᏬᏭᏮᏯᏰᏱᏲᏳᏴᏵ��ᏸᏹᏺᏻᏼᏽ��᐀ᐁᐂᐃᐄᐅᐆᐇᐈᐉᐊᐋᐌᐍᐎᐏᐐᐑᐒᐓᐔᐕᐖᐗᐘᐙᐚᐛᐜᐝᐞᐟᐠᐡᐢᐣᐤᐥᐦᐧᐨᐩᐪᐫᐬᐭᐮᐯᐰᐱᐲᐳᐴᐵᐶᐷᐸᐹᐺᐻᐼᐽᐾᐿᑀᑁᑂᑃᑄᑅᑆᑇᑈᑉᑊᑋᑌᑍᑎᑏᑐᑑᑒᑓᑔᑕᑖᑗᑘ
ᑙᑚᑛᑜᑝᑞᑟᑠᑡᑢᑣᑤᑥᑦᑧᑨᑩᑪᑫᑬᑭᑮᑯᑰᑱᑲᑳᑴᑵᑶᑷᑸᑹᑺᑻᑼᑽᑾᑿᒀᒁᒂᒃᒄᒅᒆᒇᒈᒉᒊᒋᒌᒍᒎᒏᒐᒑᒒᒓᒔᒕᒖᒗᒘᒙᒚᒛᒜᒝᒞᒟᒠᒡᒢᒣᒤᒥᒦᒧᒨᒩᒪᒫᒬᒭᒮᒯᒰᒱᒲᒳᒴᒵᒶᒷᒸᒹᒺᒻᒼᒽᒾᒿᓀᓁᓂᓃᓄᓅᓆᓇᓈᓉᓊᓋᓌᓍᓎᓏᓐᓑᓒᓓᓔᓕᓖᓗᓘᓙᓚᓛᓜᓝ
ᓞᓟᓠᓡᓢᓣᓤᓥᓦᓧᓨᓩᓪᓫᓬᓭᓮᓯᓰᓱᓲᓳᓴᓵᓶᓷᓸᓹᓺᓻᓼᓽᓾᓿᔀᔁᔂᔃᔄᔅᔆᔇᔈᔉᔊᔋᔌᔍᔎᔏᔐᔑᔒᔓᔔᔕᔖᔗᔘᔙᔚᔛᔜᔝᔞᔟᔠᔡᔢᔣᔤᔥᔦᔧᔨᔩᔪᔫᔬᔭᔮᔯᔰᔱᔲᔳᔴᔵᔶᔷᔸᔹᔺᔻᔼᔽᔾᔿᕀᕁᕂᕃᕄᕅᕆᕇᕈᕉᕊᕋᕌᕍᕎᕏᕐᕑᕒᕓᕔᕕᕖᕗᕘᕙᕚᕛᕜᕝᕞ
ᕟᕠᕡᕢᕣᕤᕥᕦᕧᕨᕩᕪᕫᕬᕭᕮᕯᕰᕱᕲᕳᕴᕵᕶᕷᕸᕹᕺᕻᕼᕽᕾᕿᖀᖁᖂᖃᖄᖅᖆᖇᖈᖉᖊᖋᖌᖍᖎᖏᖐᖑᖒᖓᖔᖕᖖᖗᖘᖙᖚᖛᖜᖝᖞᖟᖠᖡᖢᖣᖤᖥᖦᖧᖨᖩᖪᖫᖬᖭᖮᖯᖰᖱᖲᖳᖴᖵᖶᖷᖸᖹᖺᖻᖼᖽᖾᖿᗀᗁᗂᗃᗄᗅᗆᗇᗈᗉᗊᗋᗌᗍᗎᗏᗐᗑᗒᗓᗔᗕᗖᗗᗘᗙᗚᗛᗜ
ᗝᗞᗟᗠᗡᗢᗣᗤᗥᗦᗧᗨᗩᗪᗫᗬᗭᗮᗯᗰᗱᗲᗳᗴᗵᗶᗷᗸᗹᗺᗻᗼᗽᗾᗿᘀᘁᘂᘃᘄᘅᘆᘇᘈᘉᘊᘋᘌᘍᘎᘏᘐᘑᘒᘓᘔᘕᘖᘗᘘᘙᘚᘛᘜᘝᘞᘟᘠᘡᘢᘣᘤᘥᘦᘧᘨᘩᘪᘫᘬᘭᘮᘯᘰᘱᘲᘳᘴᘵᘶᘷᘸᘹᘺᘻᘼᘽᘾᘿᙀᙁᙂᙃᙄᙅᙆᙇᙈᙉᙊᙋᙌᙍᙎᙏᙐᙑᙒᙓᙔᙕᙖᙗᙘ
ᙙᙚᙛᙜᙝᙞᙟᙠᙡᙢᙣᙤᙥᙦᙧᙨᙩᙪᙫᙬ᙭᙮ᙯᙰᙱᙲᙳᙴᙵᙶᙷᙸᙹᙺᙻᙼᙽᙾᙿ ᚁᚂᚃᚄᚅᚆᚇᚈᚉᚊᚋᚌᚍᚎᚏᚐᚑᚒᚓᚔᚕᚖᚗᚘᚙᚚ᚛᚜���ᚠᚡᚢᚣᚤᚥᚦᚧᚨᚩᚪᚫᚬᚭᚮᚯᚰᚱᚲᚳᚴᚵᚶᚷᚸᚹᚺᚻᚼᚽᚾᚿᛀᛁᛂᛃᛄᛅᛆᛇᛈᛉᛊᛋᛌᛍᛎᛏᛐᛑᛒᛓᛔᛕᛖᛗᛘᛙᛚᛛᛜᛝᛞᛟᛠᛡᛢᛣᛤᛥᛦᛧᛨᛩᛪ᛫᛬᛭ᛮᛯᛰ���
����������������������������������������������������������������������������������������������������������������������������'
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Language identification

William B. Cavnar and John M. 
Trenkle, N-Gram-Based Text 
Categorization, in Proceedings 
of SDAIR-94, 3rd Annual 
Symposium on Document 
Analysis and Information 
Retrieval, 1994, pp 161–175

Unigrams

N-grams - function words and

common prefixes and suffixes.

First 300 depend on language More dependent on domain

Zipf’s law



The curse of dimensionality

• If our alphabet has 26 letters
• Unigrams - need 26 bins
• Bigrams - need 26 ✖ 26 bins
• Trigrams need 26 ✖ 26  ✖ 26 bins

• N-grams need 26N bins
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Words to vectors

• Bag of words
• N-grams
• Latent Semantic Analysis
• Word 2 Vec



LSA

Using Linear Algebra for Intelligent Information Retrieval, Michael W Berry, 
Susan T Dubai’s, Gavin W O’Brien, SIAM Rev., 37(4), 573–5

The repertory test. George Kelly, The psychology of personal constructs. 1. A 
theory of personality. New York: W. W. Norton & Company. pp. 219–266, 
1955

https://en.m.wikipedia.org/wiki/W._W._Norton_%26_Company


Term document matrix



TF/IDF
Stop words
Stemming









Female parliamentary concepts

cooking, hot, wash, laundry, apparatus, lavatory, 
luxury, kitchen, catering, appliance, electric, room, 
cleaning, portable, refrigerator, cooker, fireplace, 
analgesia, bathroom, bath, washing

foodstuff, cabbage, tomato, vitamin, glut, production, 
cereal, import, fruit, exporter, pear, overseas, banana, 
lettuce, vegetable, potato, protein, strawberry, tinned, 
foreign, wholesaler, decontrol, importation, imported, 
importer, dried, apple, carrot, export

soap, jam, coffee, confectionery, powder, cocoa, 
coupon, glove, bean, cream, ice, tin, chocolate, 
sandwich, sweet, biscuit

passenger, emission, plane, freight, commuter, network, rail, 
operator, concessionary, fare, ticket, carriage, aviation, 
infrastructure, airline, franchising, airport, train, bus, booking, 
season, transport, railway, railtralck, franchise

perpetrator, malnutrition, harassment, abus, graffiti, sufferi ng, 
sexual, victim, antisocial, fly, pain, assault, gross, violence, harm, 
domestic, tipper, crime, violent, behaviour, distress, litter, rape, 
abuse

genetic, experimentation, tissue, reproductive, stem, 
therapeutic, cell, gene, sperm, insemination, artificial, 
technique, fertilisation, gamete, implant, embryo, embryology

1945–1965 1966–2014

Visualizing Parliamentary Discourse with Word2Vec and Gephi, Aug 5, 2015, Kaspar Beelen, https://blog.history.ac.uk/2015/08/visualizing-parliamentary-
discourse-with-word2vec-and-gephi/

http://dilipad.history.ac.uk/about/project-team/




Word 2 vec

Efficient estimation of word representations in vector space, Tomas Mikolov, Kai Chen, Greg Corrado, Jeffrey 
Dean, in Proceedings International Conference on Learning Representations (ICLR) 2013



Juuti M., Sun B., Mori T., Asokan N. (2018) Stay On-Topic: Generating Context-Specific Fake Restaurant Reviews. In: Lopez J., Zhou J., Soriano M. (eds) Computer Security. ESORICS 2018. Lecture 
in Computer Science, vol 11098. Springer, Cham



And fake science

https://pdos.csail.mit.edu/archive/scigen/
Jeremy Stribling, Max Krohn and Dan Aguayo

https://pdos.csail.mit.edu/archive/scigen/


Sonnets

Love and pain
The neighbor of the sun and stars above
And countless fishes swimming in the rain
Is rumble lightly on the breasts of love
With you, and I will make the song of pain.

Shall I Compare Thee to a Machine-Written Sonnet? An Approach to Algorithmic Sonnet Generation

John Benhart, Tianlin Duan, Peter Hase, Liuyi Zhu, Cynthia Rudin, Published in ArXiv 2018

https://www.semanticscholar.org/author/John-Benhart/81448382
https://www.semanticscholar.org/author/Tianlin-Duan/48171038
https://www.semanticscholar.org/author/Peter-Hase/81493709
https://www.semanticscholar.org/author/Liuyi-Zhu/80180696
https://www.semanticscholar.org/author/Cynthia-Rudin/1756737


Poems from images

Beyond Narrative Description: Generating Poetry from Images by Multi-Adversarial Training, Bei Liu, Jianlong Fu, Makoto P. Kato, 
Masatoshi Yoshikawa, ACM Multimedia 2018 | October 2018, ACM, New York, NY, USA



Final lecture:

creativity (28th May) 
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