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* Natural language as the communication interface

symmetric collaborative dialogue
(Anusha Balakrishnan, Mihail Eric, Percy Liang)

« Adapt to user habits, preference, and intentions

opponent modeling

(Jordan Boyd-Graber, Kevin Kwok, Hal Daume lll)
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Symmetric collaborative dialogue

AT [ &

 Two agents, each with private knowledge
« Communicate to achieve a common goal
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Who's Our Mutual Friend?

You and another user online have exactly one mutual friend in common.
Your goal is to find that mutual friend!

Instructions

¢ Please use natural sentences as much as possible.
o Do: three of my friends went to ut austin
o Don't do: 3 ut austin
¢ Avoid simply listing out the names of your friends.
¢ Look at your list of friends at right.
¢ Use the chat box below to find out more about the other user's friends
and discover your mutual friend.
¢ Once you've found out who it is, select them by clicking Select in the
first column.
* Please select carefully. If you select a friend once, the website will not
allow you to select another friend for 10 seconds after your first
selection.

Time Remaining: 4:54

[10/28/16 09:30:54] <You entered the room.>
[10/28/16 09:30:55] <Your friend has joined the room.>

Enter your message here
L

Your friends
# A~ Name A~ School Ao~ Major o~ Company A~
Eastern New Mexico Chemical
Select Susan University Engineering IBM
Select Louis Fort Lewis College Horticulture Tyson Foods
Select  Janice Fort Lewis College ggizlr?g;al Air Tractor
Select Susan Fort Lewis College Eﬂr;%ﬂggirg;g CBS Corporation
Select  Virginia 5?]?\52:; Sew Mexico Enr;%ﬂgﬁ{énsg TreeRing
Eastern New Mexico Materials
Select Ann University Engineering Metro-Goldwyn-Mayer
Massachusetts Institute of . Pacific Gas and Electric
Select Arthur Technology Horticulture Company
. Eastern New Mexico - .
Select Kimberly University Religious Music IBM
Select  Abigail %ﬁﬁggf]eﬁs institute of - Jumior Welch's
. Eastern New Mexico Materials .
Select Kimberly University Engineering TreeRing

amazon mechanicalturk™

Artificial Artificial Intelligence
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Your goal is to find that mutual friend!

Instructions :
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Human-human dialogues

e Easy to collect dialogue data

11K dialogues in less than 15 hours

Who's Our Mutual Friend?

You and another user online have exactly one mutual friend in common.
Your goal is to find that mutual friend!

Instructions

¢ Please use natural sentences as much as possible.
o Do: three of my friends went to ut austin
o Don't do: 3 ut austin
¢ Avoid simply listing out the names of your friends.
¢ Look at your list of friends at right.
¢ Use the chat box below to find out more about the other user's friends
and discover your mutual friend.
¢ Once you've found out who it is, select them by clicking Select in the
first column.
* Please select carefully. If you select a friend once, the website will not
allow you to select another friend for 10 seconds after your first

selection.
5:00
[ ]
[10/28/16 09:30:54] <You enter:

[10/28/16 09:30:55] <Your friend has joined the room.>

Time Remaining: 4:54

Enter your message here
L

Your friends
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Select Susan Ea§ternl New Mexico Che_rmca! IBM
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Select Louis Fort Lewis College Horticulture Tyson Foods
Select  Janice Fort Lewis College gsgr?g;m Air Tractor
= -
Select Susan Fd RQINEEHN ey 0BS Corporation
e EZ R d I .
Select  Virginia un a n O m y TreeRing

Select Ann

E
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U
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Select  Arthur TJ Company
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Select Kimberly University Engineering TreeRing
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: Hey, we have a friend in common!

- Oh cool!

: Know anyone who worked at Space adventures?
' Yes | do, and they went to Lehigh University?

: | know someone who worked there and went to Lehigh, they're an

evening person!

: SELECT Lehigh University, Space Adventures, evening
' Oh, that's not right

My friend is a morning person

: Gotcha. | do have a few friends from Enterasys

: One’s a morning, one's an evening person

: Same here. The morning person went to University of Maryland and

the other went to Brigham Young University Hawaii

: We must know the same morning person!
: SELECT University of Maryland, Enterasys Networks, morning
: SELECT University of Maryland, Enterasys Networks, morning
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: Hey, we have a friend in common!

* Oh cool!

: Know anyone who worked at Space adventures?
' Yes | do, and they went to Lehigh University?

: | know someone who worked there and went to Lehigh, they're an

evening person!

: SELECT Lehigh University, Space Adventures, evening
' Oh, that's not right

:'Mly friend is a morning person
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: We must know the same morning person!
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Correction:

Sorry — Embroidery
friend is named Michelle.

Coordination:
go by hobby
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: Hey, we have a friend in common! Chit-chat

Oh cool! Coreference

: Know anyone who worked at Space adventures?
- Yes | do, and they went to Lehigh University? Cross-talk
: | know someone who worked there and went to Lehigh, they're an Correction:

evening person! Sorry — Embroidery

: SELECT Lehigh UniversituSnaca Aduontiicac _ovonina friend is named Michelle.
' Oh, that's not right
' My friend is a morn go by hobby

: Gotcha. | do have a few friends from Enterasys

Rich conversation phenomena | c0°rdination:

: One’s a morning, one's an evening person

: Same here. The morning person went to University of Maryland and

the other went to Brigham Young University Hawaii

: We must know the same morning person!
: SELECT University of Maryland, Enterasys Networks, morning
: SELECT University of Maryland, Enterasys Networks, morning
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Learning a dialogue agent

Goal: agent(KB, dialogue history) = next utterance

Seq2Seq? Not grounded! Open-ended

Semantic parsing?  Not flexible! Structured

Soft: About equal indoor and outdoor friends
Conditional: yes if boston college
Conjunctive: | have someone who studied the bible in the afternoon.
dynamic
Represent the KB as/{mowledge graph embedding No context!

All my friends like swimming.
None of mine likes swimming.

Combine structured knowledge and unstructured language
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Name Company Time ELocatio Name Company Time ELocatio

....................................................................................................................................................................................................................................

o Kathy & TRT Holdings : afternoon | indoor _Justin i NewEraTickets & morning : indoor
LJason i Dollar General | afternoon | indoor | Kathleen | TRT Holdings morning | indoor
dohnny TRT Holdings .F."f.t.‘?..r_r.‘.?.?.rl.5.9.‘9'_?.‘?'.9.‘?_? ........ Gloria : L&L Hawaiian Barbecue ; morning ; indoor
Frank §f_'_\_'_§f9_‘_’_E’_______________:_??‘f_t_‘?__r_'_‘_f?_?_’?__ ____ indoor | athleen AP!Y?_‘E_C_?___A_H_t__‘?__'f?_'fi_s_______:__TT‘_‘?_[!‘_?_’_‘E__g_‘?__‘%'_t__‘?'_‘?_?f_
_Catherine | Dollar General | afternoon : indoor Jdustin b Dollar General | mqr_n_i_n_g__?__!_n_@!?_qr___
_Catherine :  Weis Markets _: afternoon : indoor Anna i ArcticCat i morning : indoor
_Kathleen | TRT Holdings & morning ; indoor _Steven & | Dollar General | morning ; indoor
= L LI TRT Holdings ' afternoon : indoor Wayne | R.J.Corman Railroad : morning : indoor
Frank L&L Hawaiian Barbecue afternoon éoutdoor Alexander R.J. Corman Railroad morning indoor
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....................................................................................................................................................................................................................................

o Kathy & TRT Holdings : afternoon | indoor _Justin i NewEraTickets & morning : indoor
LJason i Dollar General | afternoon | indoor | Kathleen | TRT Holdings morning | indoor
dohnny TRT Holdings .F."ft.‘?..r_r.‘.?.?.rl.5.9.‘?_?.‘?!9.‘?_? ........ Gloria : L&L Hawaiian Barbecue ; morning ; indoor
Frank §f_'_\_'_§f9_‘_’_F_’_______________:_Ff‘f_t_‘?__r_’_‘_f?_?_'?__ ____ indoor | athleen AP!Y?_‘D_C_?___A__‘{t__‘?__'_D_?fi_s_______:__T_Qfﬂ_i_’_‘_g__g_?H_t__‘?'_‘?_?f_
_Catherine | Dollar General | afternoon : indoor Jdustin b Dollar General | mqr_n_i_n_g__?__!_r)_@!?_qr___
_Catherine :  Weis Markets _: afternoon : indoor Anna i ArcticCat i morning : indoor
_Kathleen | TRT Holdings & morning ; indoor _Steven & | Dollar General | morning ; indoor
= L LI TRT Holdings ' afternoon : indoor Wayne | R.J.Corman Railroad : morning : indoor
Frank L&L Hawaiian Barbecue afternoon éoutdoor Alexander R.J. Corman Railroad morning indoor
hey

Most of mine are indoors.

10



Name Company Time ELocatio Name Company Time ELocatio

....................................................................................................................................................................................................................................

Kathy G TRT Holdings : afternoon | indoor _Jdustin_© NewEraTickets morning : indoor
LJason i Dollar General | afternoon | indoor | Kathleen | TRT Holdings morning | indoor
dohnny TRT Holdings ._"?‘f.t.‘_’:.r_r.‘.f?.?.rl.5.9.‘.‘_?.‘?'.9.‘?_? ........ Gloria 5_..L_é.g.‘_.L._!'.'EW_‘"?‘.i_i.?.r.‘_.'??-FF'_'.?EH.?._ _morning ; indoor
Frank §f_'_\_'_§f9_‘_!F_’_______________:_9_fF_‘?F_Q9_9T?__ ____ indoor | athleen A_‘?!Y_‘i‘f‘_f??___A__‘%'_t__‘?__'_’_?_r_i:‘t______:__ﬂ?_?_r_ﬂ_i_’_‘_g__599_?9'99_?_
_Catherine | Dollar General | afternoon : indoor Jdustin b Dollar General | W.?[ﬂ_i_’_‘_g__E__i_’_‘_q_‘?_?_r___
_Catherine :  Weis Markets _: afternoon : indoor Anna ArcticCat & morning : indoor
_Kathleen | TRT Holdings & morning ; indoor _Steven & | Dollar General | morning ; indoor
L TRT Holdings i afternoon : indoor Wayne | R.J. Corman Railroad : morning ; indoor
Frank L&L Hawaiian Barbecue afternoon éoutdoor Alexander R.J. Corman Railroad morning indoor

hey | have 1 indoors and kathleen.

Most of mine are indoors.

SELECT (Justin, New Era Tickest, morning, indoor)

10



Name Company Time ELocatio Name Company Time ELocatio

....................................................................................................................................................................................................................................

o Kathy & TRT Holdings : afternoon | indoor _Justin i NewEraTickets & morning : indoor
LJason i Dollar General | afternoon | indoor | Kathleen | TRT Holdings morning | indoor
dohnny TRT Holdings .F."ft.‘?..r_r.‘.?.?.rl.5.9.‘?_?.‘?!9.‘?_? ........ Gloria : L&L Hawaiian Barbecue ; morning ; indoor
Frank §f_'_\_'_§f9_‘_’_F_’_______________:_Ff‘f_t_‘?__r_’_‘_f?_?_'?__ ____ indoor | athleen AP!Y?_‘D_C_?___A_H_t__‘?__'_D_?fi_s_______:__T_Qfﬂ_i_’_‘_g__g_?H_t__‘?'_??f_
_Catherine | Dollar General | afternoon : indoor Jdustin b Dollar General | mqr_n_i_n_g__?__!_r)_@!?_qr___
_Catherine :  Weis Markets _: afternoon : indoor Anna i ArcticCat i morning : indoor
_Kathleen | TRT Holdings & morning ; indoor _Steven & | Dollar General | morning ; indoor
= L LI TRT Holdings ' afternoon : indoor Wayne | R.J.Corman Railroad : morning : indoor
Frank L&L Hawaiian Barbecue afternoon éoutdoor Alexander R.J. Corman Railroad morning indoor
hey

Most of mine are indoors.

| have one morning and rest afternoon.

10



Name Company Time ELocatio Name Company Time ELocatio

....................................................................................................................................................................................................................................

Kathy G TRT Holdings : afternoon | indoor _Jdustin_© NewEraTickets morning : indoor
LJason i Dollar General | afternoon | indoor | Kathleen | TRT Holdings morning | indoor
dohnny TRT Holdings ._‘?‘f.t.‘_’:.r_r.‘.f?.?.rl.5.9.‘.‘_?9'.99? ........ Gloria 5_..L_é.g.‘_.L._!'.'EY‘.’?.i_i.?.r.‘_..E?."?‘_FP'_'EEH.?._ _morning ; indoor
Frank §f_'_\_'_§f9}‘_F_’_______________:__"f'f_t_‘?__r_r_‘_f?_?_'?__ ____ indoor | athleen A_‘?!Y?’_‘_'_‘__C_?___A__‘_’_t__‘?__'_’_?_'fi:‘t______:__ﬂf‘_‘_?_r_ﬂ_i_’_‘_g__599_?9'99_?_
_Catherine | Dollar General | afternoon : indoor Jdustin b Dollar General | W.?[ﬂ_i_’_‘_g__E__i_’_‘_q_‘?_?_r___
_Catherine :  Weis Markets _: afternoon : indoor Anna ArcticCat & morning : indoor
_Kathleen | TRT Holdings & morning ; indoor _Steven & | Dollar General | morning ; indoor
L TRT Holdings i afternoon : indoor Wayne | R.J. Corman Railroad : morning ; indoor
Frank L&L Hawaiian Barbecue afternoon éoutdoor Alexander R.J. Corman Railroad morning indoor

hey | have 1 indoors and kathleen.

Most of mine are indoors.

SELECT (Justin, New Era Tickest, morning, indoor)

| have one morning and rest afternoon. _ _ =
Do you have any friend working at | hawaiian?

10



Name Company Time ELocatio Name Company Time ELocatio

....................................................................................................................................................................................................................................

Kathy G TRT Holdings : afternoon | indoor _Jdustin_© NewEraTickets morning : indoor
LJason i Dollar General | afternoon | indoor | Kathleen | TRT Holdings morning | indoor
dohnny TRT Holdings ._‘?‘f.t.‘_’:.r_r.‘.f?.?.rl.5.9.‘.‘_?9'.99? ........ Gloria 5_..L_é.g.‘_.L._!'.'EY‘.’_"?'.i_i.?.r.‘_..E?."?‘_FP'_'EEH.?._ _morning ; indoor
Frank §f_'_\_'_§f9}‘_F_’_______________:__"f'f_t_‘?__r_r_‘_f?_?_'?__ ____ indoor | athleen A_QY?’_‘_'_‘E?___A__‘_’_t__‘?__'_’_?_r_i:‘t______:__ﬂf‘_‘_?_r_ﬂ_i_’_‘_g__599_?9'99_?_
_Catherine | Dollar General | afternoon : indoor Jdustin b Dollar General | W.?[ﬂ_i_’_‘_g__E__i_’_‘_q_‘?_?_r___
_Catherine :  Weis Markets _: afternoon : indoor Anna ArcticCat & morning : indoor
_Kathleen | TRT Holdings & morning ; indoor _Steven & | Dollar General | morning ; indoor
L TRT Holdings i afternoon : indoor Wayne | R.J. Corman Railroad : morning ; indoor
Frank L&L Hawaiian Barbecue afternoon éoutdoor Alexander R.J. Corman Railroad morning indoor

hey | have 1 indoors and kathleen.

Most of mine are indoors.

SELECT (Justin, New Era Tickest, morning, indoor)

| have one morning and rest afternoon. _ _ =
Do you have any friend working at | hawaiian?

| don’t know Justin

10



_Name :  Company & T_im?_______5___L_9_<?9_1_1ﬁ9__.
o Kathy o TRT Holdings : afternoon : indoor
dason o Dollar General i afternoon | indoor |
Johnny TRT Holdings __ afternoon : outdoor
Frank §_F_'_\_'_§_r9_!_P_______________:_9_fF_9rn99r1_ ____ indoor
_Catherine | Dollar General ! afternoon | indoor
_Catherine :  Weis Markets : afternoon : indoor
_Kathleen : TRT Holdings | morning : indoor
oL N N TRT Holdings | afternoon : indoor |

Frank L&L Hawaiian Barbecue afternoon éoutdoor

hey

Most of mine are indoors.

Name :  Company _ : Ti’.T??..--.-i-E?.‘??.’"ﬂ?.-
_Jdustin_© NewEraTickets morning : indoor
_Kathleen | TRT Holdings morning | indoor
. Gloria_ 5_._L_é.g.‘__L._!'.'?_Y‘.’F?‘.i_i.?.r_‘__'.?_’_"?‘fP'_'.‘r’EH._e.__ _morning ; indoor
_Kathleen | A_QY?’?_’I_C_?___A__‘_‘F_‘?__'?_?K@?_.-_--:.-T.?fﬂ_i_’_‘_g--g.?_‘{t__‘?'_‘?_?f_
Jdustin b Dollar General | !_T)_Q_r_ﬂ_i_f_‘_g__i__iﬂ_@?_?[__
_Anmna v ArcticCat & morning : indoor
_Steven & | Dollar General | morning ; indoor
Wayne R.J. Corman Railroad : morning | indoor

.................................................................................................................

AIexanderé R.J. Corman Railroad | morning | indoor

| have 1 indoors and kathleen.

SELECT (Justin, New Era Tickest, morning, indoor)

| have one morning and rest afternoon.

| don’t know Justin

Do you have any friend working at | hawaiian?

| have 1 alexander.

10



_Name :  Company & T_im?_______5___L_9_<?9_1_1ﬁ9__.
o Kathy o TRT Holdings : afternoon : indoor
dason o Dollar General i afternoon | indoor |
Johnny TRT Holdings __ afternoon : outdoor
Frank §_F_'_\_'_§_r9_!_P_______________:_9_fF_9rn99r1_ ____ indoor
_Catherine | Dollar General ! afternoon | indoor
_Catherine :  Weis Markets : afternoon : indoor
_Kathleen : TRT Holdings | morning : indoor
oL N N TRT Holdings | afternoon : indoor |

Frank L&L Hawaiian Barbecue afternoon éoutdoor

hey

Most of mine are indoors.

Name :  Company _ : Ti’.T??..--.-i-E?.‘??.’"ﬂ?.-
_Jdustin_© NewEraTickets morning : indoor
_Kathleen | TRT Holdings morning | indoor
. Gloria_ 5_._L_é.g.‘__L._!'.'?_Y‘.’F?‘.i_i.?.r_‘__'.?_’_"?‘fP'_'.‘r’EH._e.__ _morning ; indoor
_Kathleen | A_QY?’?_’I_C_?___A__‘_‘F_‘?__'?_?K@?_.-_--:.-T.?fﬂ_i_’_‘_g--g.?_‘{t__‘?'_‘?_?f_
Jdustin b Dollar General | !_T)_Q_r_ﬂ_i_f_‘_g__i__iﬂ_@?_?[__
_Anmna v ArcticCat & morning : indoor
_Steven & | Dollar General | morning ; indoor
Wayne R.J. Corman Railroad : morning | indoor

.................................................................................................................

AIexanderé R.J. Corman Railroad | morning | indoor

| have 1 indoors and kathleen.

SELECT (Justin, New Era Tickest, morning, indoor)

| have one morning and rest afternoon.

| don’t know Justin

| don’t him either.

Do you have any friend working at | hawaiian?

| have 1 alexander.

10



_Name :  Company & T_im?_______3___L_9_<?9_1_1ﬁ9__.
o Kathy o TRT Holdings : afternoon : indoor
dason o Dollar General i afternoon | indoor |
Johnny TRT Holdings __ afternoon : outdoor
Frank §_F_'_\_'_S?rf?_v__P_______________:_9_1_“59[(!9_99__ ____ indoor
_Catherine | Dollar General ! afternoon | indoor
_Catherine :  Weis Markets : afternoon : indoor
_Kathleen : TRT Holdings | morning : indoor
oL N N TRT Holdings | afternoon : indoor |

Frank L&L Hawaiian Barbecue afternoon éoutdoor

hey

Most of mine are indoors.

| have one morning and rest afternoon.

| don’t know Justin

| don’t him either.

Do you have any gloria or advance auto parts?

_Name &~ Company @ T|meLocat|o
o Justin ¢ New EraTickets & morning : indoor -
_Kathleen | TRT Holdings & morning | indoor
. Gloria L&LHawauanBarbecue _morning : indoor
Kathleen A_qyg_q_c_g_éy_’;_c_)__I_D_g_r_i_sf______:__r_r)_g_r_l_w__i_l_w_g__g_gy_’g_ql_g_(_)_r_
_Justin 4 Dollar General | T_T_‘_?_r_'_?_i_'_"_g__E__i_’_‘_q_‘?_?_r___
_Anna ArcticCat & morning : indoor
_Steven | Dollar General morning : indoor
.Wayne | R.J.Corman Railroad : morning ; indoor
Alexander R.J. Corman Railroad | morning | indoor

| have 1 indoors and kathleen.

SELECT (Justin, New Era Tickest, morning, indoor)

Do you have any friend working at | hawaiian?

| have 1 alexander.

10



_Name | Company | Time  locatio
Kathy | TRT Holdings | afternoon | indoor
_Jason Dollar General  afternoon | indoor
_Johnny TRT Holdings _ afternoon |outdoor
_Frank  SFNGroup  afternoon  indoor
Catherine | Dollar General ! afternoon | indoor _
Catherine | Weis Markets | afternoon | indoor _
_Kathleen | TRTHoldings morning__ indoor _

Lori TRT Holdings afternoon ;| indoor

...................................................................................................................

Frank L&L Hawaiian Barbecue afternoon éoutdoor

hey

Most of mine are indoors.

Name Company Time ELocatio

.................................................................................................................
.................................................................................................................

.................................................................................................................

_Kathleen | Advance Auto Paris | morning :outdoor

dustin G Dollar General | mq_r_n_i_n_g__i__i_r)p!_t_)_q_r___

_Anmna v ArcticCat & morning : indoor
Steven Dollar General morning : indoor

.................................................................................................................

.................................................................................................................

AIexanderé R.J. Corman Railroad | morning | indoor

| have 1 indoors and kathleen.

SELECT (Justin, New Era Tickest, morning, indoor)

| have one morning and rest afternoon.

| don’t know Justin

| don’t him either.

We work at Dollar General

Do you have any gloria or advance auto parts?

Do you have any friend working at | hawaiian?

| have 1 alexander.

10



_Name  Company  Time | locatio
o Kathy o TRT Holdings : afternoon : indoor
Jason o Dollar General i afternoon | indoor |
Jdohnny & TRT Holdings _ afternoon |outdoor
Frank §_F_'§'__§_r9_99_______________:_9_1??_9[@99ﬂ__f___i_f_!@_??f___
_Catherine | Dollar General ! afternoon : indoor |
_Catherine |~ Weis Markets  afternoon : indoor
_Kathleen : TRT Holdings | morning : indoor

Lori TRT Holdings afternoon ;| indoor

...................................................................................................................

Frank L&L Hawaiian Barbecue afternoon éoutdoor

hey

Most of mine are indoors.

Name Company Time ELocatio

.................................................................................................................
.................................................................................................................

.................................................................................................................

_Kathleen | Advance Auto Paris | morning :outdoor

dustin G Dollar General | (_r)_q_r_n_i_r)_g__E__i_r)_q_c_)_q_r___

_Anmna v ArcticCat & morning : indoor
Steven Dollar General morning : indoor

.................................................................................................................

.................................................................................................................

AIexanderé R.J. Corman Railroad | morning | indoor

hiya

| have 1 indoors and kathleen.

SELECT (Justin, New Era Tickest, morning, indoor)

| have one morning and rest afternoon.

| don’t know Justin

| don’t him either.

We work at Dollar General

Do you have any friend working at | hawaiian?

| have 1 alexander.

Do you have any gloria or advance auto parts?

| have 1 friend named anna.

10



_Name  Company  Time | locatio
o Kathy o TRT Holdings : afternoon : indoor
Jason o Dollar General i afternoon | indoor |
Jdohnny & TRT Holdings _ afternoon |outdoor
Frank §_F_'§'__§_r9_99_______________:_9_1??_9[@99ﬂ__f___i_f_!@_??f___
_Catherine | Dollar General ! afternoon : indoor |
_Catherine |~ Weis Markets  afternoon : indoor
_Kathleen : TRT Holdings | morning : indoor

Lori TRT Holdings afternoon ;| indoor

...................................................................................................................

Frank L&L Hawaiian Barbecue afternoon éoutdoor

hey

Most of mine are indoors.

Name Company Time ELocatio

.................................................................................................................
.................................................................................................................

.................................................................................................................

_Kathleen | Advance Auto Paris | morning :outdoor

dustin G Dollar General | (_r)_q_r_n_i_r)_g__E__i_r)_q_c_)_q_r___

_Anmna v ArcticCat & morning : indoor
Steven Dollar General morning : indoor

.................................................................................................................

.................................................................................................................

AIexanderé R.J. Corman Railroad | morning | indoor

hiya

| have 1 indoors and kathleen.

SELECT (Justin, New Era Tickest, morning, indoor)

| have one morning and rest afternoon.

| don’t know Justin

| don’t him either.

We work at Dollar General

Do you have any friend working at | hawaiian?

| have 1 alexander.

Do you have any gloria or advance auto parts?

| have 1 friend named anna.

10



Name Company Time ELocatio Name Company Time ELocatio

....................................................................................................................................................................................................................................

L Kathy & TRT Holdings  : afternoon : indoor dustin_:  NeweEraTickets morning : indoor
..Jason oo Dollar General i afternoon | indoor || Kathleen | TRT Holdings | morning | indoor |
JJohnny o TRT Holdings .E‘f_t.‘_’:.r_r_‘.?.‘?_.r_‘_.5_9_‘.‘_?."?_99? ........ Gloria 5__.L_é_g.‘__L._!'.'_?.Y_‘.’_?i_i_?F.‘.-?."?‘E'_'EEH.E‘:._ _morning ; indoor
L Frank §_F_'_\_'__§_T9_HP_______________:_9_fF_?F_99_9T?__ ____ indoor | Kathleen | A_‘?!Y?’_‘_r_‘__c_?___A__‘_’_t__‘?__'_’_?_'fi:‘:______:__ﬂf'_?_r_ﬂ_i_r_‘_g__g.?.‘{t__‘?'_?_‘?f_
_Catherine | Dollar General i afternoon | indoor Lodusting G Dollar General W.?[ﬂ_i_'_‘_g__i.__i_’_‘_q_‘?_?_r___
_Catherine :  Weis Markets . afternoon : indoor Anna & ArcticCat morning : indoor
_Kathleen | TRT Holdings & morning : indoor L oteven o Dollar General morning : indoor
LI S TRT Holdings _;afternoon ; indoor Wayne : R.J.Corman Railroad : morning ; indoor
Frank L&L Hawaiian Barbecue afternoon éoutdoor Alexander R.J. Corman Railroad morning indoor
hey : e

Most of mine are indoors.

SELECT (Justin, New Era Tickest, morning, indoor)

| have one morning and rest afternoon. , _ =
Do you have any friend working at | hawaiian?

| don’t know Justin
| have 1 alexander.

| don’t him either.

Do you have any gloria or advance auto parts?

| have 1 friend named anna.

We work at Dollar General

10



Name Company Time ELocatio Name Company Time ELocatio

....................................................................................................................................................................................................................................

L Kathy & TRT Holdings  : afternoon : indoor dustin_:  NeweEraTickets morning : indoor
..Jason oo Dollar General i afternoon | indoor || Kathleen | TRT Holdings | morning | indoor |
JJohnny o TRT Holdings .E‘f_t.‘_’:.r_r_‘.?.‘?_.r_‘_.5_9_‘.‘_?."?_99? ........ Gloria 5__.L_é_g.‘__L._!'.'_?.Y_‘.’_?i_i_?F.‘.-?."?‘E'_'EEH.E‘:._ _morning ; indoor
L Frank §_F_'_\_'__§_T9_HP_______________:_9_fF_?F_99_9T?__ ____ indoor | Kathleen | A_‘?!Y?’_‘_r_‘__c_?___A__‘_’_t__‘?__'_’_?_'fi:‘:______:__ﬂf'_?_r_ﬂ_i_r_‘_g__g.?.‘{t__‘?'_?_‘?f_
_Catherine | Dollar General i afternoon | indoor Lodusting G Dollar General W.?[ﬂ_i_'_‘_g__i.__i_’_‘_q_‘?_?_r___
_Catherine :  Weis Markets . afternoon : indoor Anna & ArcticCat morning : indoor
_Kathleen | TRT Holdings & morning : indoor L oteven o Dollar General morning : indoor
LI S TRT Holdings _;afternoon ; indoor Wayne : R.J.Corman Railroad : morning ; indoor
Frank L&L Hawaiian Barbecue afternoon éoutdoor Alexander R.J. Corman Railroad morning indoor
hiya '."o
A

hey | have 1 indoors and kathleen.

Most of mine are indoors.

SELECT (Justin, New Era Tickest, morning, indoor)

| have one morning and rest afternoon. , _ =
Do you have any friend working at | hawaiian?

| don’t know Justin
| have 1 alexander.

| don’t him either.

Do you have any gloria or advance auto parts?

We work at Dollar General

| have 1 friend named anna.

10



Name Company Time ELocatio Name Company Time ELocatio

....................................................................................................................................................................................................................................

L Kathy & TRT Holdings  : afternoon : indoor dustin_:  NeweEraTickets morning : indoor
..Jason oo Dollar General i afternoon | indoor || Kathleen | TRT Holdings | morning | indoor |
JJohnny o TRT Holdings .E‘f_t.‘_’:.r_r_‘.?.‘?_.r_‘_.5_9_‘.‘_?."?_99? ........ Gloria 5__.L_é_g.‘__L._!'.'_?.Y_‘.’_?i_i_?F.‘.-?."?‘E'_'EEH.E‘:._ _morning ; indoor
L Frank §_F_'_\_'__§_T9_HP_______________:_9_fF_?F_99_9T?__ ____ indoor | Kathleen | A_‘?!Y?’_‘_r_‘__c_?___A__‘_’_t__‘?__'_’_?_'fi:‘:______:__ﬂf'_?_r_ﬂ_i_r_‘_g__g.?.‘{t__‘?'_?_‘?f_
_Catherine | Dollar General i afternoon | indoor Lodusting G Dollar General W.?[ﬂ_i_'_‘_g__i.__i_’_‘_q_‘?_?_r___
_Catherine :  Weis Markets . afternoon : indoor Anna & ArcticCat morning : indoor
_Kathleen | TRT Holdings & morning : indoor L oteven o Dollar General morning : indoor
LI S TRT Holdings _;afternoon ; indoor Wayne : R.J.Corman Railroad : morning ; indoor
Frank L&L Hawaiian Barbecue afternoon éoutdoor Alexander R.J. Corman Railroad morning indoor
hey : e

Most of mine are indoors.

SELECT (Justin, New Era Tickest, morning, indoor)

| have one morning and rest afternoon. , _ =
Do you have any friend working at | hawaiian?

| don’t know Justin
| have 1 alexander.

| don’t him either.

Do you have any gloria or advance auto parts?

We work at Dollar General

| have 1 friend named anna.

10



_Name | Company | Time  locatio
Kathy | TRT Holdings | afternoon | indoor
_Jason Dollar General  afternoon | indoor
_Johnny TRT Holdings _ afternoon |outdoor
_Frank  SFNGroup  afternoon  indoor
Catherine | Dollar General ! afternoon | indoor _
Catherine | Weis Markets | afternoon | indoor _
_Kathleen | TRTHoldings morning__ indoor _

Lori TRT Holdings afternoon ;| indoor

...................................................................................................................

Frank L&L Hawaiian Barbecue afternoon éoutdoor

Name Company Time ELocatio

.................................................................................................................
.................................................................................................................

.................................................................................................................

_Kathleen | Advance Auto Paris | morning :outdoor

dustin G Dollar General | mq_r_n_i_n_g__i__i_r)p!_t_)_q_r___

_Anmna v ArcticCat & morning : indoor
Steven Dollar General morning : indoor

.................................................................................................................

.................................................................................................................

AIexanderé R.J. Corman Railroad | morning | indoor

Rule-based:
hey

Most of mine are indoors.

templated, not cooperative

indoors and kathleen.

SELECT (Justin, New Era Tickest, morning, indoor)

| have one morning and rest afternoon.

| don’t know Justin

| don’t him either.

We work at Dollar General

Do you have any friend working at | hawaiian?

Do you have any gloria or advance auto parts?

| have 1 alexander.

| have 1 friend named anna.

10



Name Company Time ELocatio Name Company Time ELocatio

....................................................................................................................................................................................................................................

o Kathy & TRT Holdings : afternoon | indoor _Justin i NewEraTickets & morning : indoor
LJason i Dollar General | afternoon | indoor | Kathleen | TRT Holdings morning | indoor
dohnny TRT Holdings .F."f.t.‘?..r_r.‘.?.?.rl.5.9.‘9'_?.‘?'.9.‘?_? ........ Gloria : L&L Hawaiian Barbecue ; morning ; indoor
Frank §f_'_\_'_§f9_‘_’_E’_______________:_??‘f_t_‘?__r_'_‘_f?_?_’?__ ____ indoor | athleen AP!Y?_‘E_C_?___A_H_t__‘?__'f?_'fi_s_______:__TT‘_‘?_[!‘_?_’_‘E__g_‘?__‘%'_t__‘?'_‘?_?f_
_Catherine | Dollar General | afternoon : indoor Jdustin b Dollar General | mqr_n_i_n_g__?__!_n_@!?_qr___
_Catherine :  Weis Markets _: afternoon : indoor Anna i ArcticCat i morning : indoor
_Kathleen | TRT Holdings & morning ; indoor _Steven & | Dollar General | morning ; indoor
= L LI TRT Holdings ' afternoon : indoor Wayne | R.J.Corman Railroad : morning : indoor
Frank L&L Hawaiian Barbecue afternoon éoutdoor Alexander R.J. Corman Railroad morning indoor

11



Name Company Time ELocatio Name Company Time ELocatio

....................................................................................................................................................................................................................................

LoKathy ko TRT Holdings  : afternoon : indoor _Justin i NewEraTickets @ morning | indoor
..jason o Dollar General ! afternoon | indoor [ Kathleen | TRT Holdings i morning : indoor
JJohnny o TRT Holdings .F."f.t.‘?..r_r.‘.?.?.rl.5.9.‘?_?.‘?!9.‘?_? ........ Gloria : L&L Hawaiian Barbecue ; morning : indoor
L Frank §f_'_\_'_§f9_‘_’_F_’_______________:_Ff‘f_t_‘?__r_’_‘_f?_?_'?__ ____ indoor | Kathleen = AP!Y?_‘D_C_?___A__‘{t__‘?__'_D_?fi_s_______:__T_Qfﬂ_i_’_‘_g__g_?H_t__‘?'_‘?_?f_
_Catherine | Dollar General i afternoon | indoor Lodusting G Dollar General mqr_n_i_n_g__?__!_r)_@!?_qr___
_Catherine :  Weis Markets . afternoon : indoor Anna ArcticCat i morning : indoor
_Kathleen : TRT Holdings & morning : indoor L oteven o Dollar General morning : indoor
Lkon TRT Holdings ' afternoon : indoor Wayne @ R.J. Corman Railroad : morning : indoor
Frank L&L Hawaiian Barbecue afternoon éoutdoor Alexander R.J. Corman Railroad morning indoor
Hello

11



Name Company Time ELocatio Name Company Time ELocatio

....................................................................................................................................................................................................................................

LoKathy ko TRT Holdings  : afternoon : indoor _Justin i NewEraTickets @ morning | indoor
..jason o Dollar General ! afternoon | indoor [ Kathleen | TRT Holdings i morning : indoor
JJohnny o TRT Holdings .F."f.t.‘?..r_r.‘.?.?.rl.5.9.‘?_?.‘?!9.‘?_? ........ Gloria : L&L Hawaiian Barbecue ; morning : indoor
L Frank §f_'_\_'_§f9_‘_’_F_’_______________:_Ff‘f_t_‘?__r_’_‘_f?_?_'?__ ____ indoor | Kathleen = AP!Y?_‘D_C_?___A__‘{t__‘?__'_D_?fi_s_______:__T_Qfﬂ_i_’_‘_g__g_?H_t__‘?'_‘?_?f_
_Catherine | Dollar General i afternoon | indoor Lodusting G Dollar General mqr_n_i_n_g__?__!_r)_@!?_qr___
_Catherine :  Weis Markets . afternoon : indoor Anna ArcticCat i morning : indoor
_Kathleen : TRT Holdings & morning : indoor L oteven o Dollar General morning : indoor
Lkon TRT Holdings ' afternoon : indoor Wayne @ R.J. Corman Railroad : morning : indoor
Frank L&L Hawaiian Barbecue afternoon éoutdoor Alexander R.J. Corman Railroad morning indoor
Hello

11



Name Company Time ELocatio Name Company Time ELocatio

....................................................................................................................................................................................................................................

LoKathy ko TRT Holdings  : afternoon : indoor _Justin i NewEraTickets @ morning | indoor
..jason o Dollar General ! afternoon | indoor [ Kathleen | TRT Holdings i morning : indoor
JJohnny o TRT Holdings .F."f.t.‘?..r_r.‘.?.?.rl.5.9.‘?_?.‘?'.9.‘?_? ........ Gloria : L&L Hawaiian Barbecue ; morning : indoor
L Frank §f_'_\_'_9-?9.‘.!?.______________:_9_fF_‘?Y_U9_9F?__ ____ indoor | Kathleen = A_S‘!Y_‘i‘_r_‘__c_?___A__‘{t__‘?__'_3_9_@_5_______:_IT‘.?[T‘_?_’_‘E__E_‘?_9_?9'99_?_
_Catherine | Dollar General i afternoon | indoor Lodusting G Dollar General mqr_n_i_n_g__?__!_r)_@!?_qr___
_Catherine :  Weis Markets . afternoon : indoor Anna ArcticCat i morning : indoor
_Kathleen : TRT Holdings & morning : indoor L oteven o Dollar General morning : indoor
Lkon TRT Holdings ' afternoon : indoor Wayne @ R.J. Corman Railroad : morning : indoor
Frank L&L Hawaiian Barbecue afternoon éoutdoor Alexander R.J. Corman Railroad morning indoor
Hello
Hello

11



Name Company Time ELocatio Name Company Time ELocatio

....................................................................................................................................................................................................................................

LoKathy ko TRT Holdings  : afternoon : indoor _Justin i NewEraTickets @ morning | indoor
..jason o Dollar General ! afternoon | indoor [ Kathleen | TRT Holdings i morning : indoor
JJohnny o TRT Holdings .F."f.t.‘?..r_r.‘.?.?.rl.5.9.‘?_?.‘?'.9.‘?_? ........ Gloria : L&L Hawaiian Barbecue ; morning : indoor
L Frank §f_'_\_'_9-?9.‘.!?.______________:_?f_t_‘?__r_’_‘_f?_‘?__'?__ ____ indoor | Kathleen = A_S‘!Y_‘i‘_r_‘__c_?___A__‘{t__‘?__'_3_9_@_5_______:_IT‘.?[T‘_?_’_‘_%_E9.‘{?9'99_?_
_Catherine | Dollar General i afternoon | indoor Lodusting G Dollar General mqr_n_i_n_g__?__!_r)_@!?_qr___
_Catherine :  Weis Markets . afternoon : indoor Anna ArcticCat i morning : indoor
_Kathleen : TRT Holdings & morning : indoor L oteven o Dollar General morning : indoor
Lkon TRT Holdings ' afternoon : indoor Wayne @ R.J. Corman Railroad : morning : indoor
Frank L&L Hawaiian Barbecue afternoon éoutdoor Alexander R.J. Corman Railroad morning indoor
Hello
Hello

| have one morning person.

11



Name Company Time ELocatio Name Company Time ELocatio

....................................................................................................................................................................................................................................

LoKathy ko TRT Holdings  : afternoon : indoor _Justin i NewEraTickets @ morning | indoor
..jason o Dollar General ! afternoon | indoor [ Kathleen | TRT Holdings i morning : indoor
JJohnny o TRT Holdings .F."f.t.‘?..r_r.‘.?.?.rl.5.9.‘?_?.‘?'.9.‘?_? ........ Gloria : L&L Hawaiian Barbecue ; morning : indoor
L Frank §f_'_\_'_9-?9.‘.!?.______________:_?f_t_‘?__r_’_‘_f?_‘?__'?__ ____ indoor | Kathleen = A_S‘!Y_‘i‘_r_‘__c_?___A__‘{t__‘?__'_3_9_@_5_______:_IT‘.?[T‘_?_’_‘_%_E9.‘{?9'99_?_
_Catherine | Dollar General i afternoon | indoor Lodusting G Dollar General mqr_n_i_n_g__?__!_r)_@!?_qr___
_Catherine :  Weis Markets . afternoon : indoor Anna ArcticCat i morning : indoor
_Kathleen : TRT Holdings & morning : indoor L oteven o Dollar General morning : indoor
Lkon TRT Holdings ' afternoon : indoor Wayne @ R.J. Corman Railroad : morning : indoor
Frank L&L Hawaiian Barbecue afternoon éoutdoor Alexander R.J. Corman Railroad morning indoor
Hello
Hello

| have one morning person.

11



Name Company Time ELocatio Name Company Time ELocatio

....................................................................................................................................................................................................................................

LoKathy ko TRT Holdings  : afternoon : indoor _Justin i NewEraTickets @ morning | indoor
..jason o Dollar General ! afternoon | indoor [ Kathleen | TRT Holdings i morning : indoor
JJohnny o TRT Holdings .F."f.t.‘?..r_r.‘.?.?.rl.5.9.‘?_?.‘?'.9.‘?_? ........ Gloria : L&L Hawaiian Barbecue ; morning : indoor
L Frank §f_'_\_'_ﬁf_‘?_‘_!F_’_______________:_?f_t_‘?__r_’_‘_f?_?_'?__ ____ indoor | Kathleen = A_S‘!Y?i‘_r_‘__c_?___A_H_t__‘?__'_3_9_@_5_______:_IT‘.?[T‘_?_’_‘_%_E_‘?__‘{t__‘?'_?_‘?f_
_Catherine | Dollar General i afternoon | indoor Lodusting G Dollar General mqr_n_i_n_g__?__!_r)_@!?_qr___
_Catherine :  Weis Markets . afternoon : indoor Anna ArcticCat i morning : indoor
_Kathleen : TRT Holdings & morning : indoor L oteven o Dollar General morning : indoor
Lkon TRT Holdings ' afternoon : indoor Wayne @ R.J. Corman Railroad : morning : indoor
Frank L&L Hawaiian Barbecue afternoon éoutdoor Alexander R.J. Corman Railroad morning indoor
Hello
Hello

| have one morning person.

My friend prefers afternoon works at trt holdings.
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Name Company Time ELocatio Name Company Time ELocatio

....................................................................................................................................................................................................................................

LoKathy ko TRT Holdings  : afternoon : indoor _Justin i NewEraTickets @ morning | indoor
..jason o Dollar General ! afternoon | indoor [ Kathleen | TRT Holdings i morning : indoor
JJohnny o TRT Holdings .F."f.t.‘?..r_r.‘.?.?.rl.5.9.‘?_?.‘?'.9.‘?_? ........ Gloria : L&L Hawaiian Barbecue ; morning : indoor
L Frank §f_'_\_'_ﬁf_‘?_‘_!F_’_______________:_?f_t_‘?__r_’_‘_f?_?_'?__ ____ indoor | Kathleen = A_S‘!Y?i‘_r_‘__c_?___A_H_t__‘?__'_3_9_@_5_______:_IT‘.?[T‘_?_’_‘_%_E_‘?__‘{t__‘?'_?_‘?f_
_Catherine | Dollar General i afternoon | indoor Lodusting G Dollar General mqr_n_i_n_g__?__!_r)_@!?_qr___
_Catherine :  Weis Markets . afternoon : indoor Anna ArcticCat i morning : indoor
_Kathleen : TRT Holdings & morning : indoor L oteven o Dollar General morning : indoor
Lkon TRT Holdings ' afternoon : indoor Wayne @ R.J. Corman Railroad : morning : indoor
Frank L&L Hawaiian Barbecue afternoon éoutdoor Alexander R.J. Corman Railroad morning indoor
Hello
Hello

| have one morning person.

My friend prefers afternoon works at trt holdings.
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Name Company Time ELocatio Name Company Time ELocatio

....................................................................................................................................................................................................................................

LoKathy ko TRT Holdings  : afternoon : indoor _Justin i NewEraTickets @ morning | indoor
..jason o Dollar General ! afternoon | indoor [ Kathleen | TRT Holdings i morning : indoor
JJohnny o TRT Holdings .F."f.t.‘?..r_r.‘.?.?.rl.5.9.‘?_?.‘?'.9.‘?_? ........ Gloria : L&L Hawaiian Barbecue ; morning : indoor
L Frank §f_'_\_'_ﬁf_‘?_‘_!F_’_______________:_?f_t_‘?__r_’_‘_f?_?_'?__ ____ indoor | Kathleen = A_S‘!Y?i‘_r_‘__c_?___A_H_t__‘?__'_3_9_@_5_______:_IT‘.?[T‘_?_’_‘_%_E_‘?__‘{t__‘?'_?_‘?f_
_Catherine | Dollar General i afternoon | indoor Lodusting G Dollar General mqr_n_i_n_g__?__!_r)_@!?_qr___
_Catherine :  Weis Markets . afternoon : indoor Anna ArcticCat i morning : indoor
_Kathleen : TRT Holdings & morning : indoor L oteven o Dollar General morning : indoor
Lkon TRT Holdings ' afternoon : indoor Wayne @ R.J. Corman Railroad : morning : indoor
Frank L&L Hawaiian Barbecue afternoon éoutdoor Alexander R.J. Corman Railroad morning indoor
Hello
Hello

| have one morning person.

My friend prefers afternoon works at trt holdings.

Likes indoors.
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Name Company Time ELocatio Name Company Time ELocatio

....................................................................................................................................................................................................................................

L Kathy & TRT Holdings  : afternoon : indoor dustin_:  NeweEraTickets morning : indoor
..Jason oo Dollar General i afternoon | indoor || Kathleen | TRT Holdings | morning | indoor |
JJohnny ;. TRT Holdings ._"?‘f.t.‘_’:.r_r.‘.f?.?.rl.5.9.‘.‘_?9'.99? ........ Gloria : L&L Hawaiian Barbecue ; morning | indoor
L Frank §f_'_\_'_§f9}‘_F_’_______________:_9_fF_‘?F_Q9_9T?__ ____ indoor | Kathleen | A_‘ﬂY_‘i‘HE?___A__‘%'_t__‘?__'_’_?_r_i:‘t______:__F??_Q_r_ﬂ_i_’_‘_g__599_?9'99_?_
_Catherine | Dollar General i afternoon | indoor Lodusting G Dollar General W.?[ﬂ_i_’_‘_g__E__i_’_‘_q_‘?_?_r___
_Catherine :  Weis Markets . afternoon : indoor Anna & ArcticCat morning : indoor
_Kathleen : TRT Holdings & morning : indoor L oteven o Dollar General morning : indoor
LI S TRT Holdings _;afternoon ; indoor Wayne : R.J.Corman Railroad : morning ; indoor

Frank L&L Hawaiian Barbecue afternoon éoutdoor AIexanderé R.J. Corman Railroad morning indoor

Hello

h
Hello

| have one morning person.
all of my friends like mornings

My friend prefers afternoon works at trt holdings.
What is their name?

Likes indoors.

what is your fiend who likes morning name?

11



Name Company Time ELocatio Name Company Time ELocatio

....................................................................................................................................................................................................................................

L Kathy & TRT Holdings  : afternoon : indoor dustin_:  NeweEraTickets morning : indoor
..Jason oo Dollar General i afternoon | indoor || Kathleen | TRT Holdings | morning | indoor |
JJohnny ;. TRT Holdings ._"?‘f.t.‘_’:.r_r.‘.f?.?.rl.5.9.‘.‘.?.‘?'.99? ........ Gloria : L&L Hawaiian Barbecue ; morning | indoor
L Frank §f_'_\_'_§f9_‘_!F_’_______________:_9_fF_‘?T_Q9_9T?__ ____ indoor | Kathleen | A_‘ﬂY_‘i‘HE?___A__‘%'_t__‘?__'_’_?_r_i:‘t______:__F??_?_r_ﬂ_i_’_‘_g__599_?9'99_?_
_Catherine | Dollar General i afternoon | indoor Lodusting G Dollar General W.?[ﬂ_i_’_‘_g__E__i_’_‘_q_‘?_?_r___
_Catherine :  Weis Markets . afternoon : indoor Anna & ArcticCat morning : indoor
_Kathleen : TRT Holdings & morning : indoor L oteven o Dollar General morning : indoor
LI S TRT Holdings _;afternoon ; indoor Wayne : R.J.Corman Railroad : morning ; indoor

Frank L&L Hawaiian Barbecue afternoon éoutdoor AIexanderé R.J. Corman Railroad morning indoor

Hello

h
Hello

| have one morning person.
all of my friends like mornings

My friend prefers afternoon works at trt holdings.
What is their name?

Likes indoors.

what is your fiend who likes morning name?

They work for trt holdings.

11



Name Company Time ELocatio Name Company Time ELocatio

....................................................................................................................................................................................................................................

L Kathy & TRT Holdings  : afternoon : indoor dustin_:  NeweEraTickets morning : indoor
..Jason oo Dollar General i afternoon | indoor || Kathleen | TRT Holdings | morning | indoor |
JJohnny o TRT Holdings .??‘f.t.?.r_r.‘.f?.?ﬂ..5.9.‘.‘.?.‘?'.99? ........ Gloria : L&L Hawaiian Barbecue ; morning : indoor
L Frank §f_'_\_'_§f9}‘_E’.--____________:__"f'f_t_‘?__r_r_‘_?_‘_’_ﬂ__ ____ indoor | Kathleen | A_‘?!Y?’_‘_'_‘__C_?___A__‘_’_t__‘?__'_’_?_'fi:‘:______:__ﬂf‘?.r_ﬂ_i_’_‘_g__599_?9'99_?_
_Catherine | Dollar General i afternoon | indoor Lodusting G Dollar General !_T)_Q_r_ﬂ_i_f)_g__i__i!)_@?_?_r___
_Catherine :  Weis Markets . afternoon : indoor Anna & ArcticCat morning : indoor
_Kathleen | TRT Holdings & morning : indoor L oteven o Dollar General morning : indoor
LI S TRT Holdings _;afternoon ; indoor Wayne : R.J.Corman Railroad : morning ; indoor
Frank L&L Hawaiian Barbecue afternoon éoutdoor Alexander R.J. Corman Railroad morning indoor
Hello

Hello

| have one morning person.
all of my friends like mornings

My friend prefers afternoon works at trt holdings.
What is their name?

Likes indoors.
what is your fiend who likes morning name?

They work for trt holdings.

SELECT (Kathleen, TRT Holdings, morning, indoor)
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Name Company Time ELocatio Name Company Time ELocatio

....................................................................................................................................................................................................................................

L Kathy & TRT Holdings  : afternoon : indoor dustin_:  NeweEraTickets morning : indoor
..Jason oo Dollar General i afternoon | indoor || Kathleen | TRT Holdings | morning | indoor |
JJohnny ;. TRT Holdings ._‘?‘f.t.‘_’:.r_r.‘.f?.?.rl.5.9.‘.‘_?9'.99? ........ Gloria : L&L Hawaiian Barbecue ; morning | indoor
L Frank §f_'_\_'_§f9}‘_F_’_______________:__"f'f_t_‘?__r_r_‘_f?_‘_’_ﬂ__ ____ indoor | Kathleen | A_QY?’_‘_'_‘E?___A__‘_’_t__‘?__'_’_?_r_i:‘t______:__ﬂf‘_‘_?_r_ﬂ_i_’_‘_g__599_?‘?'99_?_
_Catherine | Dollar General i afternoon | indoor Lodusting G Dollar General F_T)_Q_r_ﬂ_i_f)_g__i__i!)_@?_?_r___
_Catherine :  Weis Markets . afternoon : indoor Anna & ArcticCat morning : indoor
_Kathleen | TRT Holdings & morning : indoor L oteven o Dollar General morning : indoor
LI S TRT Holdings _;afternoon ; indoor Wayne : R.J.Corman Railroad : morning ; indoor
Frank L&L Hawaiian Barbecue afternoon éoutdoor Alexander R.J. Corman Railroad morning indoor
Hello

Hello

| have one morning person.
all of my friends like mornings

My friend prefers afternoon works at trt holdings.
What is their name?

Likes indoors.
what is your fiend who likes morning name?

They work for trt holdings.

SELECT (Kathleen, TRT Holdings, morning, indoor)

SELECT (Kathleen, TRT Holdings, morning, indoor)
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_Name  Company . Time _ locatio
Kathy TRT Holdings afternoon : indoor
Jason o Dollar General | afternoon | indoor
dohnny . TRT Holdings __ afternoon : outdoor
Frank §_F_'_\_'__§_r9_99_______________:_9_1_“?_9[(!99ﬂ__f___i_f_‘_@_?f?f___
_Catherine | Dollar General ! afternoon : indoor |
_Catherine :  Weis Markets  : afternoon : indoor
_Kathleen ; TRT Holdings & morning ; indoor
L L R TRT Holdings  : afternoon : indoor
Frank L&L Hawaiian Barbecue afternoon éoutdoor
'_'0 Hello
s
Hello

| have one morning person.

My friend prefers afternoon works at trt holdings.

Likes indoors.

They work for trt holdings.

Name Company Time ELocatio

.................................................................................................................
.................................................................................................................

.................................................................................................................

_Kathleen : Advance Auto Paris | morning :outdoor.

U dustin v Dollar General Fﬂ.?[ﬂ_i_’_‘_g__i__i_’_‘_q_‘?_?_r___

L Anna G ArcticCat morning : indoor
Steven Dollar General morning : indoor

.................................................................................................................

.................................................................................................................

AIexanderé R.J. Corman Railroad | morning | indoor

all of my friends like mornings

What is their name?

what is your fiend who likes morning name?

SELECT (Kathleen, TRT Holdings, morning, indoor)

SELECT (Kathleen, TRT Holdings, morning, indoor)

11



_Name  Company . Time _ locatio
Kathy TRT Holdings afternoon : indoor
Jason o Dollar General | afternoon | indoor
dohnny . TRT Holdings __ afternoon : outdoor
Frank §_F_'_\_'__§_r9_99_______________:_9_1_“?_9[(!99ﬂ__f___i_f_‘_@_?f?f___
_Catherine | Dollar General ! afternoon : indoor |
_Catherine :  Weis Markets  : afternoon : indoor
_Kathleen ; TRT Holdings & morning ; indoor
L L R TRT Holdings  : afternoon : indoor
Frank L&L Hawaiian Barbecue afternoon éoutdoor
'_'0 Hello
s
Hello

| have one morning person.

My friend prefers afternoon works at trt holdings.

Likes indoors.

They work for trt holdings.

Name Company Time ELocatio

.................................................................................................................
.................................................................................................................

.................................................................................................................

_Kathleen : Advance Auto Paris | morning :outdoor.

U dustin v Dollar General Fﬂ.?[ﬂ_i_’_‘_g__i__i_’_‘_q_‘?_?_r___

L Anna G ArcticCat morning : indoor
Steven Dollar General morning : indoor

.................................................................................................................

.................................................................................................................

AIexanderé R.J. Corman Railroad | morning | indoor

all of my friends like mornings

What is their name?

what is your fiend who likes morning name?

SELECT (Kathleen, TRT Holdings, morning, indoor)

SELECT (Kathleen, TRT Holdings, morning, indoor)

11



_Name  Company . Time _ locatio
Kathy TRT Holdings afternoon : indoor
Jason o Dollar General | afternoon | indoor
dohnny . TRT Holdings __ afternoon : outdoor
Frank §_F_'_\_'__§_r9_99_______________:_9_1_“?_9[(!99ﬂ__f___i_f_‘_@_?f?f___
_Catherine | Dollar General ! afternoon : indoor |
_Catherine :  Weis Markets  : afternoon : indoor
_Kathleen ; TRT Holdings & morning ; indoor
L L R TRT Holdings  : afternoon : indoor
Frank L&L Hawaiian Barbecue afternoon éoutdoor
'_'0 Hello
s
Hello

| have one morning person.

My friend prefers afternoon works at trt holdings.

Likes indoors.

They work for trt holdings.

Name Company Time ELocatio

.................................................................................................................
.................................................................................................................

.................................................................................................................

_Kathleen : Advance Auto Paris | morning :outdoor.

U dustin v Dollar General Fﬂ.?[ﬂ_i_’_‘_g__i__i_’_‘_q_‘?_?_r___

L Anna G ArcticCat morning : indoor
Steven Dollar General morning : indoor

.................................................................................................................

.................................................................................................................

AIexanderé R.J. Corman Railroad | morning | indoor

all of my friends like mornings

What is their name?

what is your fiend who likes morning name?

SELECT (Kathleen, TRT Holdings, morning, indoor)

SELECT (Kathleen, TRT Holdings, morning, indoor)

11



Name Company Time ELocatio Name Company Time ELocatio

....................................................................................................................................................................................................................................

o Kathy o TRT Holdings : afternoon : indoor o Justin ¢ New EraTickets & morning : indoor -
dason o Dollar General | afternoon | indoor | Kathleen | TRT Holdings & morning | indoor
Jdohnny & TRT Holdings : afternoon ;outdoor Gloria : L&L Hawaiian Barbecue : morning : indoor
Frank SFNGroupafternoon ____ indoor | Kathleen . A_{J!yg_q_c_g_AL_J_’;_(_)__I_D__a}_r_!§______:__(_r)_g_r_l_w__l_r_w_g__:_c_)_g_’ggl_(_)__(_)_r_
_Catherine | Dollar General i afternoon | indoor | _Justin 4 Dollar General | morning : indoor
_Catherine ;| ~ Weis Markets ' afternoon : indoor Anna i ArcticCat & morning : indoor
_Kathleen | = TRT Holdings ~ © morning : indoor _Steven | Dollar General morning : indoor
LU TRT Holdings ' afternoon : indoor Wayne i R.J.Corman Railroad | morning : indoor
Frank L&L Hawaiian Barbecue | afternoon : outdoor Alexander i R.J. Corman Railroad | morning | indoor
0 Hello StanoNet (DynoNet - graph update):

7 s good start, failed to follow  hi 8

Hello
all of my friends like mornings
What is their name?

what is your fiend who likes morning name?

| have one morning person.

My friend prefers afternoon works at trt holdings.

Likes indoors.

They work for trt holdings.

SELECT (Kathleen, TRT Holdings, morning, indoor)

SELECT (Kathleen, TRT Holdings, morning, indoor)

11



Name Company Time ELocatio Name Company Time ELocatio

....................................................................................................................................................................................................................................

o Kathy & TRT Holdings : afternoon | indoor _Justin i NewEraTickets & morning : indoor
LJason i Dollar General | afternoon | indoor | Kathleen | TRT Holdings morning | indoor
dohnny TRT Holdings .F."f.t.‘?..r_r.‘.?.?.rl.5.9.‘9'_?.‘?'.9.‘?_? ........ Gloria : L&L Hawaiian Barbecue ; morning ; indoor
Frank §f_'_\_'_§f9_‘_’_E’_______________:_??‘f_t_‘?__r_'_‘_f?_?_’?__ ____ indoor | athleen AP!Y?_‘E_C_?___A_H_t__‘?__'f?_'fi_s_______:__TT‘_‘?_[!‘_?_’_‘E__g_‘?__‘%'_t__‘?'_‘?_?f_
_Catherine | Dollar General | afternoon : indoor Jdustin b Dollar General | mqr_n_i_n_g__?__!_n_@!?_qr___
_Catherine :  Weis Markets _: afternoon : indoor Anna i ArcticCat i morning : indoor
_Kathleen | TRT Holdings & morning ; indoor _Steven & | Dollar General | morning ; indoor
= L LI TRT Holdings ' afternoon : indoor Wayne | R.J.Corman Railroad : morning : indoor
Frank L&L Hawaiian Barbecue afternoon éoutdoor Alexander R.J. Corman Railroad morning indoor

12



Name Company Time ELocatio Name Company Time ELocatio

....................................................................................................................................................................................................................................

LoKathy ko TRT Holdings  : afternoon : indoor _Justin i NewEraTickets @ morning | indoor
..jason o Dollar General ! afternoon | indoor [ Kathleen | TRT Holdings i morning : indoor
JJohnny o TRT Holdings .F."f.t.‘?..r_r.‘.?.?.rl.5.9.‘9'_?.‘?'.9.‘?_? ........ Gloria : L&L Hawaiian Barbecue ; morning : indoor
L Frank §f_'_\_'_§f9_‘_’_E’_______________:_??‘f_t_‘?__r_'_‘_f?_?_’?__ ____ indoor | Kathleen = AP!Y?_‘E_C_?___A_H_t__‘?__'f?_'fi_s_______:__TT‘_‘?_[!‘_?_’_‘E__g_‘?__‘%'_t__‘?'_‘?_?f_
_Catherine | Dollar General i afternoon | indoor Lodusting G Dollar General mqr_n_i_n_g__?__!_n_@!?_qr___
_Catherine :  Weis Markets . afternoon : indoor Anna ArcticCat i morning : indoor
_Kathleen : TRT Holdings & morning : indoor L oteven o Dollar General morning : indoor
Lkon TRT Holdings ' afternoon : indoor Wayne @ R.J. Corman Railroad : morning : indoor
Frank L&L Hawaiian Barbecue afternoon éoutdoor Alexander R.J. Corman Railroad morning indoor
hi

12



Name Company Time ELocatio Name Company Time ELocatio

....................................................................................................................................................................................................................................

LoKathy ko TRT Holdings  : afternoon : indoor _Justin i NewEraTickets @ morning | indoor
..jason o Dollar General ! afternoon | indoor [ Kathleen | TRT Holdings i morning : indoor
JJohnny o TRT Holdings .F."f.t.‘?..r_r.‘.?.?.rl.5.9.‘9'_?.‘?'.9.‘?_? ........ Gloria : L&L Hawaiian Barbecue ; morning : indoor
L Frank §f_'_\_'_§f9_‘_’_E’_______________:_??‘f_t_‘?__r_'_‘_f?_?_’?__ ____ indoor | Kathleen = AP!Y?_‘E_C_?___A_H_t__‘?__'f?_'fi_s_______:__TT‘_‘?_[!‘_?_’_‘E__g_‘?__‘%'_t__‘?'_‘?_?f_
_Catherine | Dollar General i afternoon | indoor Lodusting G Dollar General mqr_n_i_n_g__?__!_n_@!?_qr___
_Catherine :  Weis Markets . afternoon : indoor Anna ArcticCat i morning : indoor
_Kathleen : TRT Holdings & morning : indoor L oteven o Dollar General morning : indoor
Lkon TRT Holdings ' afternoon : indoor Wayne @ R.J. Corman Railroad : morning : indoor
Frank L&L Hawaiian Barbecue afternoon éoutdoor Alexander R.J. Corman Railroad morning indoor
hi

12



Name Company Time ELocatio Name Company Time ELocatio

....................................................................................................................................................................................................................................

LoKathy ko TRT Holdings  : afternoon : indoor _Justin i NewEraTickets @ morning | indoor
..jason o Dollar General ! afternoon | indoor [ Kathleen | TRT Holdings i morning : indoor
JJohnny o TRT Holdings .F."ft.‘?..r_r.‘.?.?.rl.5.9.‘9'_?.‘?'.9.‘?_? ........ Gloria : L&L Hawaiian Barbecue ; morning : indoor
L Frank §f_'_\_'_§f9_‘_’_E’_______________:_F?‘f_t_‘?__r_'_‘_f?_?_’?__ ____ indoor | Kathleen = AP!Y?_‘E_C_?___A__‘{t__‘?__'f?_'fi_s_______:__TT‘_‘?_[!‘_?_’_‘E__g_‘?__‘{t__‘?'_‘?_?f_
_Catherine | Dollar General i afternoon | indoor Lodusting G Dollar General mqr_n_i_n_g__?__!_r)_@!?_qr___
_Catherine :  Weis Markets . afternoon : indoor Anna ArcticCat i morning : indoor
_Kathleen : TRT Holdings & morning : indoor L oteven o Dollar General morning : indoor
Lkon TRT Holdings ' afternoon : indoor Wayne @ R.J. Corman Railroad : morning : indoor
Frank L&L Hawaiian Barbecue afternoon éoutdoor Alexander R.J. Corman Railroad morning indoor
hi

12



Name Company Time ELocatio Name Company Time ELocatio

....................................................................................................................................................................................................................................

LoKathy ko TRT Holdings  : afternoon : indoor _Justin i NewEraTickets @ morning | indoor
..jason o Dollar General ! afternoon | indoor [ Kathleen | TRT Holdings i morning : indoor
JJohnny o TRT Holdings .F."ft.‘?..r_r.‘.?.?.rl.5.9.‘9'_?.‘?'.9.‘?_? ........ Gloria : L&L Hawaiian Barbecue ; morning : indoor
L Frank §f_'_\_'_§f9_‘_’_E’_______________:_F?‘f_t_‘?__r_'_‘_f?_?_’?__ ____ indoor | Kathleen = AP!Y?_‘E_C_?___A__‘{t__‘?__'f?_'fi_s_______:__TT‘_‘?_[!‘_?_’_‘E__g_‘?__‘{t__‘?'_‘?_?f_
_Catherine | Dollar General i afternoon | indoor Lodusting G Dollar General mqr_n_i_n_g__?__!_r)_@!?_qr___
_Catherine :  Weis Markets . afternoon : indoor Anna ArcticCat i morning : indoor
_Kathleen : TRT Holdings & morning : indoor L oteven o Dollar General morning : indoor
Lkon TRT Holdings ' afternoon : indoor Wayne @ R.J. Corman Railroad : morning : indoor
Frank L&L Hawaiian Barbecue afternoon éoutdoor Alexander R.J. Corman Railroad morning indoor
hi

1 of my morning likes the outdoors
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Name Company Time ELocatio Name Company Time ELocatio

....................................................................................................................................................................................................................................

LoKathy ko TRT Holdings  : afternoon : indoor _Justin i NewEraTickets @ morning | indoor
..jason o Dollar General ! afternoon | indoor [ Kathleen | TRT Holdings i morning : indoor
JJohnny o TRT Holdings .F."ft.‘?..r_r.‘.?.?.rl.5.9.‘9'_?.‘?'.9.‘?_? ........ Gloria : L&L Hawaiian Barbecue ; morning : indoor
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e 1 (very bad) to 5 (very good), optional comments

B Rule [ StanoNet | DynoNet [ Human

B e D e B e B e

A5 A5 A5 A5
4 e 4
3.5 3.5 3.5
3 3 3

Fluency Correctness Cooperation Human-likeness

« Similar fluency
« Correctness ratings are not reliable
« Rule is not very cooperative:
 Wasn't catching cues, ignoring my input.
 DynoNet mostly finish the task smoothly but can repeat itself:
» Pretty sure this conversation was a bot due to repeated sentences.
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Third-party evaluation

« 1 (very bad) to 5 (very good), justification

B e D e B e B e
4.5 A5 A5
4 - 4
3.5 3.5
3 3
Fluency Correctness Cooperation Human-likeness

* Ruleis almost always correct
« Human cues are very different from partner eval:
 Agent 1: No, | don't know, sorry Agent 2: Lay-Z Boy, | mean. -
Correction seems to humanize the dialogue.
« Apologizes with "No, | don't know, sorry", which seems very
humanlike.

* hiya -Very typical demonstration of a humanlike, casual wording.

14



Automatic evaluation: bot-bot chat

15



Automatic evaluation: bot-bot chat

Language variation

EUtteranceé Unigram
~ length  Entropy

Human = 510 @ 4.57
DynoNet? 3.37 | 3.90

...........................................................................................

...........................................................................................



Automatic evaluation: bot-bot chat

Language variation

EUtteranceé Unigram
~ length  Entropy

Human = 510 @ 4.57
DynoNet§ |

StanoNet

Neural models generate short, informal, more diverse utterances:
- like, prefer, into
- Do you have...? Any friends like...? What about...?
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Automatic evaluation: bot-bot chat

Effectiveness

. Success : Success rate : Success rate |
rate | perturn | perselect |

Human = 082 = 007 = 0.38

DynoNet 0.96 0.06 0.25
StanoNet | 0.78 0.04 0.18
Rule 0.90 0.05 0.3
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Effectiveness

. Success | Success rate i Success rate ,
E 5 i . #Attributes |
rate . perturn : perselect g

Human = 082 = 007 = 038 | 26

DynoNet 0.96 0.06 0.25 2.5
StanoNet | 0.78 0.04 0.18 2.9
Rule 0.90 0.05 0.3 3.1
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Human | 082 = 007 = 038 | 26 6.1

.................................................................................................................................................................................................................

.......................................................................................................................................

Rule’s effectiveness is mainly due to large amounts of unselective information

16



Automatic evaluation: bot-bot chat

Effectiveness

sSuccess ESuccess rate success rateé i ..
s s = . #Attributes HEntities

.......................................................................................................................................

~ rate | perturn  perselect |
Human 082 | 007 = 038 = 26 6.1
DynoNet . 096 = 006 : 025 . 25 5.2
StanoNet . 078 004 | 018 29 | 71
Rule 0.90 0.05 0.3

Rule’s effectiveness is mainly due to large amounts of unselective information

“My partner in this round really did not sound like a real conversation.
He just listed traits.” — partner comments
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Summary

Collaboration is an effective way to collect data.

Efficient interaction requires both structured and
unstructured knowledge.

Humans have different criteria on their conversation
partners.

Can we adapt to different users?
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Quiz bowl

Moderator reads
a question

Two teams compete
to answer

Points given to the team who buzzes in first
and answers correctly
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Protobowl: Realtime multiplayer online quiz bowl by Kevin Kwok
« 1K+ daily players each staying for 0.5h on average
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3610 users, 37.7K questions
« Offline training with human data

Reward against human
 DQN-world > Single-player:

T3
Opponent-sensitive score helps
1.1
« DRON > DQN
0.9 [ B

Explicitly modeling opponents helps

Using user-specific signal is beneficial
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which contains E , P, and A sites on its large subunit . The parts of
this organelle are assembled at nucleoli , and when bound to a
membrane , these create the rough ER . Codons are translated at
this organelle where the tRNA and mRNA meet . For 10 points

name this organelle that 1s the site of protein synthesis .

28



Play against different humans

The antibiotic erythromycin works by disrupting this organelle ,
which contains E , P, and A sites on its large subunit . The parts of
this organelle are assembled at nucleoli , and when bound to a
membrane , these create the rough ER . Codons are translated at
this organelle where the tRNA and mRNA meet . For 10 points

name this organelle that 1s the site of protein synthesis .

/\ DRON-MoE

28



Play against different humans

The antibiotic erythromycin works by disrupting this organelle ,
which contains E , P, and A sites on its large subunit . The parts of
this organelle are assembled at ny'cleoli , an when bound to a
membrane , these create the rough ER . Codons are translated at
this organelle where the tRNA and mRNA meet . For 10 points

name this organelle that 1s the site of protein synthesis .

/\ DRON-MoE

28



Play against different humans

The antibiotic erythromycin works by disrupting this organelle ,
which contains E , P, and A sites on its large subunit . The parts of
this orgghelle are ‘-:isembled at nyrleoli , an when bound to a
membrane , these create the rough ER . Codons are translated at
this organelle where the tRNA and mRNA meet . For 10 points

name this organelle that 1s the site of protein synthesis .

/\ DRON-MoE

28



Play against different humans

The antibiotic erythromycin works by disrupting this organelle ,
which contains E , P, and A sites on its large subunit . The parts of
this orgghelle are ‘-:isembled at nyrleoli , an when bound to
mern rane , these create the rough ER . Codons are translated at
this organelle where the tRNA and mRNA meet . For 10 points

name this organelle that 1s the site of protein synthesis .

/\ DRON-MoE

28



Play against different humans

The antibiotic erythromycin works by disrupting this organelle ,
which contains E , P , and A sites on its large subunit . The parts ‘ X
this orgghelle are‘-s)sembled at nycleoli , an when bound to

mern ‘rane , these create the rough ER . Codpns are translated at

this organelle where the tRNA and mRNA meet . For 10 points

name this organelle that 1s the site of protein synthesis .

/\ DRON-MoE

28



Play against different humans

The antibiotic erythromycin works by disrupting this organelle ,

which containsﬂP , and A sites on its large subunitgggie parts ‘ X

this orgghelle are ‘%sembled at ny¢leoli , an when bound to »
mern ‘rane , these create the rough ER . Codpns are translated at
this organelle where the tRNA and mRNA meet . For 10 points

name this organelle that 1s the site of protein synthesis .

/\ DRON-MoE

28



Play against different humans

The antibiotic erythromycin works by disrupting this organelle ,

which containsﬂP , and A sites on its large subunitgggie ¢ s ‘ X

this orgghelle are ‘%sembled at ny¢leoli , an when bound to »
mern ‘rane , these create the rough ER . Codpns are translated at
this organelle where the tRNA and mRNA meet . For 10 points

name this organelle that 1s the site of protein synthesis .

A DRON-MoE Single-player

28



Play against different humans

The antibiotic erythromycin works by disrupting this organelle ,

which containsﬂP , and A sites on its large subunitgggie ¢ s ‘ X

this orgghelle are ‘%sembled at nygleoli , an when | und to
mern ‘rane , these create the rough ER . Codpns are translated at
this organelle where the tRNA and mRNA meet . For 10 points

name this organelle that 1s the site of protein synthesis .

A DRON-MoE Single-player DQN-world

28



Error analysis

The antibiotic erythromycin works by disrupting this organelle ,
which containsﬂP , and A sites on its large subunitgggie parts ‘
this organelle are‘%sembled at nucleoli , an* when bound to a

mern rane , these create the rough ER . Codons are translated at
this organelle where the tRNA and mRNA meet . For 10 points

name this organelle that 1s the site of protein synthesis .

29



Error analysis

Group user by buzzing positions

The antibiotic erythromycin works by disrupting this organelle ,
which containsﬂP , and A sites on its large subunitgggie parts ‘
this organelle are‘%sembled at nucleoli , an* when bound to a

mern rane , these create the rough ER . Codons are translated at
this organelle where the tRNA and mRNA meet . For 10 points

name this organelle that 1s the site of protein synthesis .

29



Error analysis

Group user by buzzing positions

The antibiotic erythromycin works by disrupting this organelle ,
which containsﬂP , and A sites on its large subunitgggie parts ‘
this organelle are‘%sembled at nucleoli , ar* when bound to a

mern rane , these create the rough ER . Codons are translated at
this organelle where the tRNA and mRNA meet . For 10 points

name this organelle that 1s the site of protein synthesis .

0—25%

il

29



Error analysis

Group user by buzzing positions

The antibiotic erythromycin works by disrupting this organelle ,
which containsﬂP , and A sites on its large subunitgggie parts ‘
this organelle are‘\'%sembled at nucleoli , ar* when bound to a

mern rane , these create the rough ER . Codons are translated at
this organelle where the tRNA and mRNA meet . For 10 points

name this organelle that 1s the site of protein synthesis .

0—25% 25—50%

i 8.

29



Error analysis

Group user by buzzing positions

The antibiotic erythromycin works by disrupting this organelle ,
which containsﬂP , and A sites on its large subunitgggie parts ‘
this organelle are‘\'%sembled at nucleoli , ar* when bound to a

mern rane , these create the rough ER . Codons are translated at
this organelle where the tRNA and mRNA meet . For 10 points

name this organelle that 1s the site of protein synthesis .

0—25% 25—50% 75—100%

i 8.

29



Error analysis

Group user by buzzing positions

The antibiotic erythromycin works by disrupting this organelle ,
which containsﬂP , and A sites on its large subunitgggie parts ‘
this organelle are‘f%sembled at nucleoli , ar* when bound to a

mern rane , these create the rough ER . Codons are translated at
this organelle where the tRNA and mRNA meet . For 10 points

name this organelle that 1s the site of protein synthesis .

0—25% 25—50% 75—100% 50—75%

n y ™

29



Error analysis

He+Boyd-Graber+Daumé lll, ICML2016
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