
January 29, 2015  

North American 

Computational  

Linguistics  

Olympiad  

 

2015  

Open Round  

The Ninth  

Annual  

www.naclo.cs.cmu.edu  



Rules 

ƕȭ 3ÏÌɯÊÖÕÛÌÚÛɯÐÚɯÛÏÙÌÌɯÏÖÜÙÚɯÓÖÕÎɯÈÕËɯÐÕÊÓÜËÌÚɯÌÐÎÏÛɯ×ÙÖÉÓÌÔÚȮɯÓÈÉÌÓÌËɯ ɯÛÖɯ'ȭ 

Ɩȭ %ÖÓÓÖÞɯÛÏÌɯÍÈÊÐÓÐÛÈÛÖÙÚɅɯÐÕÚÛÙÜÊÛÐÖÕÚɯÊÈÙÌÍÜÓÓàȭ 

Ɨȭ (ÍɯàÖÜɯÞÈÕÛɯÊÓÈÙÐŗÊÈÛÐÖÕɯÖÕɯÈÕàɯÖÍɯÛÏÌɯ×ÙÖÉÓÌÔÚȮɯÛÈÓÒɯÛÖɯÈɯÍÈÊÐÓÐÛÈÛÖÙȭɯ3ÏÌɯÍÈÊÐÓÐÛÈÛÖÙɯ

ÞÐÓÓɯÊÖÕÚÜÓÛɯÞÐÛÏɯÛÏÌɯÑÜÙàɯÉÌÍÖÙÌɯÈÕÚÞÌÙÐÕÎȭ 

Ƙȭ 8ÖÜɯÔÈàɯÕÖÛɯËÐÚÊÜÚÚɯÛÏÌɯ×ÙÖÉÓÌÔÚɯÞÐÛÏɯÈÕàÖÕÌɯÌßÊÌ×ÛɯÈÚɯËÌÚÊÙÐÉÌËɯÐÕɯÐÛÌÔÚɯƗɯȫɯƕƖȭ 

ƙȭ $ÈÊÏɯ×ÙÖÉÓÌÔɯÐÚɯÞÖÙÛÏɯÈɯÚ×ÌÊÐŗÌËɯÕÜÔÉÌÙɯÖÍɯ×ÖÐÕÛÚȮɯÞÐÛÏɯÈɯÛÖÛÈÓɯÖÍɯƕƔƔɯ×ÖÐÕÛÚȭɯ 

(ÕɯÛÏÐÚɯàÌÈÙɀÚɯÖ×ÌÕɯÙÖÜÕËȮɯÕÖɯ×ÖÐÕÛÚɯÞÐÓÓɯÉÌɯÎÐÝÌÕɯÍÖÙɯÌß×ÓÈÕÈÛÐÖÕÚȭɯ(ÕÚÛÌÈËȮɯÔÈÒÌɯ

ÚÜÙÌɯÛÖɯŗÓÓɯÖÜÛɯÈÓÓɯÛÏÌɯÈÕÚÞÌÙɯÉÖßÌÚɯ×ÙÖ×ÌÙÓàȭ 

ƚȭ  ÓÓɯàÖÜÙɯÈÕÚÞÌÙÚɯÚÏÖÜÓËɯÉÌɯÐÕɯÛÏÌɯ ÕÚÞÌÙɯ2ÏÌÌÛÚɯÈÛɯÛÏÌɯÌÕËɯÖÍɯÛÏÐÚɯÉÖÖÒÓÌÛȭɯ.-+8ɯ

3'$ɯ -26$1ɯ2'$$32ɯ6(++ɯ!$ɯ&1 #$#ȭ 

ƛȭ 6ÙÐÛÌɯàÖÜÙɯÕÈÔÌɯÈÕËɯÙÌÎÐÚÛÙÈÛÐÖÕɯÕÜÔÉÌÙɯÖÕɯÌÈÊÏɯ×ÈÎÌȯ 

'ÌÙÌɯÐÚɯÈÕɯÌßÈÔ×ÓÌȯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯ)ÌÚÚÐÊÈɯ2ÈÞàÌÙɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯșƜƙƔ 

Ɯȭ 3ÏÌɯÛÖ×ɯƕƔƔɯ×ÈÙÛÐÊÐ×ÈÕÛÚɯȹÈ××ÙÖßÐÔÈÛÌÓàȺɯÈÊÙÖÚÚɯÛÏÌɯÊÖÕÛÐÕÌÕÛɯÐÕɯÛÏÌɯÖ×ÌÕɯÙÖÜÕËɯÞÐÓÓɯ

ÉÌɯÐÕÝÐÛÌËɯÛÖɯÛÏÌɯÚÌÊÖÕËɯÙÖÜÕËȭ 

Ɲȭ $ÈÊÏɯ×ÙÖÉÓÌÔɯÏÈÚɯÉÌÌÕɯÛÏÖÙÖÜÎÏÓàɯÊÏÌÊÒÌËɯÉàɯÓÐÕÎÜÐÚÛÚɯÈÕËɯÊÖÔ×ÜÛÌÙɯÚÊÐÌÕÛÐÚÛÚɯÈÚɯ

ÞÌÓÓɯÈÚɯÚÛÜËÌÕÛÚɯÓÐÒÌɯàÖÜɯÍÖÙɯÊÓÈÙÐÛàȮɯÈÊÊÜÙÈÊàȮɯÈÕËɯÚÖÓÝÈÉÐÓÐÛàȭɯ2ÖÔÌɯ×ÙÖÉÓÌÔÚɯÈÙÌɯ

ÔÖÙÌɯËÐŚÊÜÓÛɯÛÏÈÕɯÖÛÏÌÙÚȮɯÉÜÛɯÈÓÓɯÊÈÕɯÉÌɯÚÖÓÝÌËɯÜÚÐÕÎɯÖÙËÐÕÈÙàɯÙÌÈÚÖÕÐÕÎɯÈÕËɯÚÖÔÌɯ

ÉÈÚÐÊɯÈÕÈÓàÛÐÊɯÚÒÐÓÓÚȭɯ8ÖÜɯËÖÕɀÛɯÕÌÌËɯÛÖɯÒÕÖÞɯÈÕàÛÏÐÕÎɯÈÉÖÜÛɯÓÐÕÎÜÐÚÛÐÊÚɯÖÙɯÈÉÖÜÛɯÛÏÌɪ

ÚÌɯÓÈÕÎÜÈÎÌÚɯÐÕɯÖÙËÌÙɯÛÖɯÚÖÓÝÌɯÛÏÌÔȭɯ 

ƕƔȭ ɯ(ÍɯÞÌɯÏÈÝÌɯËÖÕÌɯÖÜÙɯÑÖÉɯÞÌÓÓȮɯÝÌÙàɯÍÌÞɯ×ÌÖ×ÓÌɯÞÐÓÓɯÚÖÓÝÌɯÈÓÓɯÛÏÌÚÌɯ×ÙÖÉÓÌÔÚɯÊÖÔɪ

×ÓÌÛÌÓàɯÐÕɯÛÏÌɯÛÐÔÌɯÈÓÓÖŲÌËȭɯ2ÖȮɯËÖÕɀÛɯÉÌɯËÐÚÊÖÜÙÈÎÌËɯÐÍɯàÖÜɯËÖÕɀÛɯŗÕÐÚÏɯÌÝÌÙàÛÏÐÕÎȭ 

ƕƕȭ ɯ(ÍɯàÖÜɯÏÈÝÌɯÈÕàɯÊÖÔÔÌÕÛÚȮɯÚÜÎÎÌÚÛÐÖÕÚɯÖÙɯÊÖÔ×ÓÈÐÕÛÚɯÈÉÖÜÛɯÛÏÌɯÊÖÔ×ÌÛÐÛÐÖÕȮɯÞÌɯ

ÈÚÒɯàÖÜɯÛÖɯÙÌÔÌÔÉÌÙɯÛÏÌÚÌɯÍÖÙɯÛÏÌɯÞÌÉ-ÉÈÚÌËɯÌÝÈÓÜÈÛÐÖÕȭɯ6ÌɯÞÐÓÓɯÚÌÕËɯàÖÜɯÈÕɯÌ-

ÔÈÐÓɯÚÏÖÙÛÓàɯÈÍÛÌÙɯÛÏÌɯÊÖÔ×ÌÛÐÛÐÖÕɯÐÚɯŗÕÐÚÏÌËɯÞÐÛÏɯÐÕÚÛÙÜÊÛÐÖÕÚɯÖÕɯÏÖÞɯÛÖɯŗÓÓɯÐÛɯÖÜÛȭ 

ƕƖȭ ɯ#.ɯ-.3ɯ#(2"422ɯ3'$ɯ/1.!+$,2ɯ4-3(+ɯ3'$8ɯ' 5$ɯ!$$-ɯ/.23$#ɯ

.-+(-$ȵɯ3'(2ɯ, 8ɯ!$ɯ2$5$1 +ɯ6$$*2ɯ %3$1ɯ3'$ɯ$-#ɯ.%ɯ3'$ɯ".-ɪ

3$23ȭ 

.ÏȮɯÈÕËɯÏÈÝÌɯÍÜÕȵ 

6ÌÓÊÖÔÌɯÛÖɯÛÏÌɯÕÐÕÛÏɯÈÕÕÜÈÓɯ-ÖÙÛÏɯ ÔÌÙÐÊÈÕɯ"ÖÔ×ÜÛÈÛÐÖÕÈÓɯ+ÐÕÎÜÐÚÛÐÊÚɯ.ÓàÔ×ÐÈËȵɯ

8ÖÜɯÈÙÌɯÈÔÖÕÎɯÛÏÌɯÍÌÞȮɯÛÏÌɯÉÙÈÝÌȮɯÈÕËɯÛÏÌɯÉÙÐÓÓÐÈÕÛȮɯÛÖɯ×ÈÙÛÐÊÐ×ÈÛÌɯÐÕɯÛÏÐÚɯÜÕÐØÜÌɯÌÝÌÕÛȭɯ

(ÕɯÖÙËÌÙɯÛÖɯÉÌɯÊÖÔ×ÓÌÛÌÓàɯÍÈÐÙɯÛÖɯÈÓÓɯ×ÈÙÛÐÊÐ×ÈÕÛÚɯÈÊÙÖÚÚɯ-ÖÙÛÏɯ ÔÌÙÐÊÈȮɯÞÌɯÕÌÌËɯàÖÜɯÛÖɯ

ÙÌÈËȮɯÜÕËÌÙÚÛÈÕËȮɯÈÕËɯÍÖÓÓÖÞɯÛÏÌÚÌɯÙÜÓÌÚɯÊÖÔ×ÓÌÛÌÓàȭ 



 

Program Committee:  

Susan Barry, Manchester Metropolitan University 

Aleka Blackwell, Middle Tennessee State University 

Jordan BoydȤGraber, University of Colorado 

Alan Chang, University of Chicago 

Dorottya Demszky, Princeton University 

John Denero, Google 

Jason Eisner, Johns Hopkins University 

Caroline Ellison, Stanford University 

Josh Falk, University of Chicago 

Anatole Gershman, Carnegie Mellon University 

Linus Hamilton, Massachusetts Institute of Technology 

Lars Hellan, Norwegian University of Science and Technology 

Adam Hesterberg, Massachusetts Institute of Technology (chair) 
Jordan Ho, University of Toronto 

Dick Hudson, University College London 

Alex Iriza, Princeton University 

Rowan Jacobs, University of Chicago 

Wesley Jones, University of Chicago 

Ben King, University of Michigan 

Greg Kondrak, University of Alberta 

Jonathan Kummerfeld, University of California, Berkeley 

Mary Laughren, University of Queensland 

Lori Levin, Carnegie Mellon University 

Richard Littauer 

Patrick Littell, University of British Columbia 

Daniel Lovsted, McGill University 

Jonathan May, Information Sciences Institute 

Tom McCoy, Yale University 

Rachel McEnroe, University of Chicago 

David Mortensen 

Heather Newell, Université du Québec à Montréal 

Babette Newsome, Aquinas College 

David Palfreyman, Zayed University 

James Pustejovsky, Brandeis University 

Dragomir Radev, University of Michigan 

Verna Rieschild, Macquarie University 

Catherine Sheard, Oxford University 

Ben Sklaroff, University of California, Berkeley 

Harold Somers, All Ireland Linguistics Olympiad 

Chelsea Voss, Massachusetts Institute of Technology 

Alex Wade, Stanford University 

NACLO 2015 Organizers  



 

Problem Credits:  

Problem A: Mike Swan 

Problem B: Bozhidar Bozhanov 

Problem C: Josh Falk 

Problem D: Catherine Sheard 

Problem E: Jonathan May 

Problem F: Harold Somers 

Problem G: Dragomir Radev, Christiane Fellbaum, and Jonathan May 

Problem H: Alex Wade 

 

Organizing Committee:  

Mary Jo Bensasi, Carnegie Mellon University 

Aleka Blackwell, Middle Tennessee State University 

Janis Chan, University of Western Ontario 
Dorottya Demszky, Princeton University 

Caroline Ellison, Stanford University 

Josh Falk, University of Chicago 

Matthew Gardner, Carnegie Mellon University 

Harry Go, Washington University in St. Louis   

Adam Hesterberg, Massachusetts Institute of Technology 

Jordan Ho, University of Toronto 

Simon Huang, University of Waterloo 

Alex Iriza, Princeton University 

Wesley Jones, University of Chicago 

Ben King, University of Michigan 

Aaron Klein, Harvard University 

Andrew Lamont, Indiana University 

Stella Lau, University of Cambridge 

Lori Levin, Carnegie Mellon University (chair) 

Jeffrey Ling, Harvard University 

Patrick Littell, University of British Columbia 

Daniel Lovsted, McGill University 

Tom McCoy, Yale University 

Rachel McEnroe, University of Chicago 

Graham Morehead, University of Maine 

David Mortensen 

Helen Mukomel, Carnegie Mellon University 

Heather Newell, Université du Québec à Montréal 

David Penco, University of British Columbia 

James Pustejovsky, Brandeis University 

Dragomir Radev, University of Michigan 

Alex Wade, Stanford University 

Yilu Zhou, Fordham University 

NACLO 2015 Organizers (contõd) 



 
Website and Registration:  

Graham Morehead, University of Maine 
 

US Team Coaches:  

Dragomir Radev, University of Michigan (head coach) 

Lori Levin, Carnegie Mellon University (coach) 
 

Canadian Coordinator and Team Coach:  

Patrick Littell, University of British Columbia 
 

USA Contest Site Coordinators:  

Bemidji State University: Porter Coggins 

Brandeis University: James Pustejovsky 

Brigham Young University: Dirk Elzinga, Deryle Lonsdale 

Carnegie Mellon University: Mary Jo Bensasi, Lori Levin 

College of William and Mary: Anya Lunden 

Columbia University: Amy Cooper, Kathy McKeown 

Cornell University: Abby Cohn, Sam Tilsen 

Dartmouth College: Sravana Reddy 

Emory University: Jinho Choi, Phillip Wolff 

Georgetown University: Daniel Simonson 

Goshen College: Peter Miller 

Johns Hopkins University: Mark Dredze 

Massachusetts Institute of Technology: Adam Hesterberg, Sophie Mori 

Middle Tennessee State University: Aleka Blackwell 

Minnesota State University Mankato: Rebecca Bates, Dean Kelley 

Northeastern Illinois University: J. P. Boyle, R. Hallett, Judith Kaplan-Weinger, K. Konopka 

Ohio State University: Micha Elsner, Michael White 

Princeton University: Dorottya Demszky, Christiane Fellbaum, Alex Iriza 

San Diego State University: Rob Malouf 

San Jose State University: Maya Sun 

Stanford University: Sarah Yamamoto 

Stony Brook University: Kristen La Magna, Lori Repetti 

Union College: Kristina Striegnitz, Nick Webb 

University of Alabama, Birmingham: Steven Bethard 

University of Colorado at Boulder: Silva Chang 

University of Houston: Thamar Solorio 

University of Illinois at Urbana-Champaign: Julia Hockenmaier 

University of Maine: George Markowsky 

University of Maryland: Julia Buffinton, Tom Roberts 

University of Memphis: Vasile Rus 

University of Michigan: Steven Abney, Sally Thomason 

University of North Carolina, Charlotte: Wlodek Zadrozny 

University of North Texas: Genene Murphy, Rodney Nielsen 

University of Notre Dame: David Chiang 

University of Pennsylvania: Chris Callison-Burch, Cheryl Hickey, Mitch Marcus 

University of Southern California: Ashish Vaswani 

University of Texas: Stephen Weschler 

University of Texas at Dallas: Vincent Ng 

University of Utah: Aniko Czirmaz, Mengqi Wang, Andrew Zupon 

University of Washington: Jim Hoard 

University of Wisconsin, Eau Claire: Lynsey Wolter 

University of Wisconsin, Madison: Steve Lacy 

University of Wisconsin, Milwaukee: Joyce Boyland, Hanyon Park, Gabriella Pinter 

Western Michigan University: Shannon Houtrouw, John Kapenga 

Western Washington University: Kristin Denham 

Yale University: Aidan Kaplan, Alexa Little, Tom McCoy, Raffaella Zanuttini 

NACLO 2015 Organizers (contõd) 



 

Canada Contest Site Coordinators:  

Dalhousie University: Magdalena Jankowska, Vlado Keselj, Armin Sajadi 

McGill University: Junko Shimoyama, Michael Wagner 

Simon Fraser University: John Alderete, Marion Caldecott, Maite Taboada 

University of Alberta: Herbert Colston, Sally Rice 

University of British Columbia: David Penco, Hotze Rullman 

University of Lethbridge: Yllias Chali 

University of Ottawa: Diana Inkpen 

University of Toronto: Jordan Ho, Pen Long 

University of Western Ontario: Janis Chan 

 

High school sites: Dragomir Radev 

 

Booklet Editors:  

Andrew Lamont, Indiana University 

Dragomir Radev, University of Michigan 

 

Sponsorship Chair:  

James Pustejovsky, Brandeis University 

 

Corporate, Academic, and Government Sponsors:  

Linguistic Society of America 

The North American Chapter of the Association for Computational Linguistics 

Carnegie Mellon University 

Yahoo! 

The National Science Foundation 

The University of Michigan 

Brandeis University Computer Science Department 

Choosito 

 Many generous individual donors 

 

Special thanks to:  

Tatiana Korelsky, Joan Maling, and D. Terrence Langendoen, US National Science Foundation 

James Pustejovsky for his personal sponsorship  

And the hosts of the 100+ High School Sites 

 

All material in this booklet © 2015,  North American Computational Linguistics Olympiad and the authors of the individual prob-

lems. Please do not copy or distribute without permission. 

NACLO 2015 Organizers (contõd) 



NACLO 2015  

As well as more than 90 high schools throughout the USA and Canada 

Sites 



Danish, spoken in Denmark, and Swedish, spoken in Sweden, are closely related languages. This means that 

they have many similarities.   

 

The English words the and a are called articles. The is called a ôdefinite articleõ and a is called an ôindefinite ar-

ticleõ. 

 

Read the Danish and Swedish phrases below, and look for patterns, similarities and differences.  In particular, 

look at how articles are used. Then complete the exercise below; write your answers in the Answer Sheets. 

 

 

 

 

 

 

 
 

 

A1. Which of these phrases are Danish and which are Swedish? Write a õDõ for Danish or as õSõ for Swedish 

in the Answer Sheets. 

 

a. en mand  a man 

b. en ung man  a young man 

c. manden  the man 

d. en ung mand  a young man 

e. den unge mand the young man 

f. mannen  the man 

g. den unge mannen the young man 

h. en man   a man 

YOUR NAME:                                                                                         REGISTRATION # 

(A) The Big Dog and the Young Man (1/1) [5 points]  

Danish  Swedish  

en hund a dog  en hund a dog 

en stor hund a big dog  en stor hund a big dog 

hunden the dog  hunden the dog 

den store hund the big dog  den stora hunden the big dog 



Given are Greek toponyms (place names), written in the Greek alphabet (without marking stress), as well as 
their ancient and modern pronunciations. Note: the middle columns are transcribed using the International 
Phonetic Alphabet (IPA). h after a consonant denotes that itõs aspirated (pronounced with additional breath). 
x is the ch sound in Bach. Ὓ is a voiced x; that is it is pronounced with the vocal cords vibrating (just like b is 
a voiced p). ­ is the first consonant in the British pronunciation of hue; ᾙ is a voiced ­. ɗ is the th in cloth; Ħ is 
a voiced ɗ as in the th in then. : after a vowel denotes length. Ὁ is the vowel in caught. ὑ is the vowel in bet.    
B1. Your task is to fill in the blanks. Write your answers in the answer sheets. 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1There was no Ancient Greek word for Moscow, but if there had been, it'd've been this. 
2Note: the toponym for Romania in Greek actually refers to a region that initially constituted the kingdom of Romania. 

YOUR NAME:                                                                                         REGISTRATION # 

(B) Delphi has the Answers (1/1) [10 points]  

  Ancient Greek  Modern Greek  Toponym  

ȷɗɤɠ /athὉΈs/ /aɗos/ Athos 

Ūɞɡɟɘɞɘ /thourioi/ /ɗurii/ Thurii 

ȷɟɔɞɠ /argos/ /arὛos/ Argos 

ūɟŮɔŮɚɚŬ /phregella/ /freᾙella/ Fregellae 

ɉɟɡůɖ /khrusὑΈ/ /xrisi/ Chryse 

ũɞɚɔɞɗŬ /golgotha/ /ὛolὛoɗa/ Golgotha 

ȹŮɚűɞɘ /delphoi/ /Ħelfi/ Delphi 

ȺűŮůɞɠ /ephesos/ /efesos/ Ephesus 

ŪŮɞŭɤůɘŬ /theodὉΈsia/ /ɗeoĦosia/ Theodosia 

ȷɘɔɘɜŬ /aigina/ /eᾙina/ Aegina 

ȾŬɚɖŭɞɜɘŬ /kalὑΈdonia/ /kaliĦonia/ Caledonia 

ȾŬŭɛŮɘŬ /kadmeia/ /kaĦmia/ Cadmea 

ɆŬɟŭŮɘɠ /sardeis/ /sarĦis/ Sardis 

ūɗɘŬ /phthia/ /fɗia/ Phthia 

ȷɢŮɟɤɜ /akherὉΈn/ /a­eron/ Acheron 

ɉɘɞɠ /khios/ /­ios/ Chios 

ŪɡɛŬɘɜŬ /thumaina/ /ɗimena/ Thymaina 

ɉŬɞɜɘŬ /khaonia/ /xaonia/ Chaonia 

ɀɞůɢŬ /moskha/1 /mosxa/ Moscow 

ȸɚŬɢɘŬ (a) (b) Romania2 

ūɚŮɔŮɗɤɜ (c) (d) Phlegethon 

ȸɖɟɡŰɞɠ (e) (f) Beirut 

(g) (h) /friᾙia/ Phrygia 

ȸŬɓɡɚɤɜɘŬ (i) (j) (k) 




