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READ THESE INSTRUCTIONS FIRST

Wirite your index number and name on all the work you hand in.
Wirite in dark blue or black pen on both sides of the paper.
Do not use staples, paper clips, highlighters, glue or correction fluid.

Answer one question.
Note that up to 20 marks out of 50 will be awarded for your use of language.

At the end of the examination, fasten all your work securely together.
All questions in this paper carry equal marks.

This document consists of 2 printed pages.




10.

11.

12.

Answer one question.

Answers should be between 500 and 800 words in length.

Is foreign intervention in a country’s affairs ever justified?

How far do you agree that monitoring and keeping up with trends are a meaningless
pursuit? '

‘Higher living standards cause people to lose sight of the important things in life.” Do you
agree?

‘Migrants are a threat to the security and stability of a country today.” Comment.
‘Propaganda is all around us; no one knows the truth anymore.’ Discuss.
Is it worth spending large sums of money on the arts in your society?

‘Instead of empowering humanity, technology has enslaved humanity.” To what extent do
you agree?

Will there ever be equality for women in sport?
‘Environmentalism needs heroes in order for it to be successful.” Do you agree?

‘Despite its current popularity, the future of e-commerce is not bright.” To what extent is
this true?

‘The reward is in the risk.” To what extent should people in your country take risks?

‘Schools have always either neglected or stifled entrepreneurship.” Should schools
change to focus more on entrepreneurship?
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2016 JC2 Preliminary Exam Comprehension Answer Scheme

1. What common assumption about the ‘robotics revolution’ does the author refute in paragraph 1? Use your
own words as far as possible. (2)

From Passage

Paraphrased

The term ‘robotics revolution’ evokes images of the
future: a not-too-distant future, perhaps, but an
era surely distinct from the present. (lines 1-2)

It is a common assumption that the era of the robotics
revolution could happen in time to come/soon/has not
happened yet.

{(line 2)

In fact, that revolution is already well under way.

In reality, the revolution is already happening/ongoing.

2. Explain the author’s use of the word ‘even’ in line 5. Use your own words as far as possible. (1)

From'Passage :

Inferred

But the exciting, even seductive
appeal of these technological
advances has overshadowed
deep, sometimes uncomfortable
questions about what increasing
human-robot interaction: will
mean for society. (lines 5-7)

The use of ‘even’ émphasises/highlights that the attraction to technological
advances is so/extremely/very exciting to the extent/point of being
alluring/enticing/irresistible.

OR

The use of ‘even’ shows that the attraction is more than just exciting / goes
beyond being exciting; It can be alluring/enticingfirresistible.

Note: ‘Even’ is used for adding a more extreme word or phrase to emphasise what
was just said.

3. Why has the author placed the word ‘upbringing’ (line 34) in inverted commas? (1)

From Passage

Inferred

Its behaviour over time will be a
function of its original
programming mixed with the
influence of its environment and
‘upbringing’. (lines 33-34)

Function .
The word is not used conventionally/in its usual/original sense.

Incorrect: sarcasm, irony, the writer disagrees/disapproves with the use of
the word

Context
Robots are inanimate objects but the author is likening robots to people who
could be conditioned/socialised/raised by their families or society.

4. According to the author, what will robots with ‘true agency’ (line 44) be able to do? Use your own words as

far as possible. (2)

From the passage

Paraphrased

agency. {lines 43-44)

47)

...need {o concentrate on investing robots with true

If we are going to live in a world with machines
. which act more and more itke peopie and wnich
make ever more ‘personal’ choices... (lines 45-

Robots with true agency will be able to make decisions for
themselvesingependent geCiSIONs.

|

...then we should insist that robots also be able to
communicate with us about what they know, how
they know it and what they want... (lines 47-48)

They would alsc be able to articulate/express their
thoughts.




5. According to the author, what are the factors that determine ‘conventional human prowess’ (line 51)? Use your

own words as far as possible. (1)

From Passage

Paraphrased

To date, hybrid performance has mostly fallen short
of conventional human prowess...the ability to
perform complex mathematical calculations...might
one day depend not solely on innate skill and
practice ... (lines 50-54)

Conventional human prowess is determined by
intrinsic/inherent/inborn/natural ability.

...and hard work/drill/training.

Note: 2-part answer for 1 mark

6. In paragraph 8, what similarities does the author foresee between genetic engineering and robotics? Use your

own words as far as possible. (2) -

From the passage

Paraphrased

...a set of ethical problems: just as a fine line
separates genetic engineering from eugenics, so,
too, is there no clear distinction between robotics
that would lift a human's capabilities to their organic
limit and those that would vault a person beyond all
known boundaries.... (lines 56-59)

In both cases, there is little/minimal difference between
the moral and immoral uses of these technologies.

OR )

In both cases, there is little/minimal difference between
how they can help us reach the full potential of our natural
abilities and how they can violate ethical norms.

.Such technologies have the potential to vastly

magnify the already-significant gaps in opportunity
and achievement that exist between people of
different economic means. (lines 59-61)

Both can greatly worsen/aggravate/exacerbate the rich-
poor divide/income inequality/disparity.

7. Explain the differences between the conventional economy and the digital economy in paragraph 9. Use your

own words as far as possible. (2)

From Passage

Paraphrased

Conventional interactions between consumers and
firms are based on direct economic exchanges...
(lines 64-66)

...while firms profit not by directly.charging
consumers but by collecting and then monetising
information about consumers' behaviour, often
without their knowledge or acquiescence. (lines 67-
69)

In the conventional economy, firms do business in one-
on-one/ straightforward transactions with consumers.
OR

In the conventional economy, firms profit from the buying
and selling of goods.

In the digital economy, firms do business in a
roundabout way.
OR

1'In the digital economy, firms profit from selling

consumers’ data.

...consumers pay for goods and services, and firms
provide them. (lines 64-66)

In the digital economy, however, consumers benefit
more and more from seemingly free service (lines
56-80)

VVI

In the conventional economy, consumers give money to
a firm which supplies/offers the goods and services

In the digital economy, consumers appear to be charce?
nothing/are not really charged for the goods and
services




.8. What does the Google example in paragraph 9 tell us about the extent of data collection in the digital
economy? Use your own words as far as possible. (2)

From Passage

Paraphrased/inferred

This kind of basic data mining has become
commonplace: think, for example, of how-Google
analyses users' search histories and e-mail
messages... (lines 69-70)

It tells us that data collection in the digital economy is
widespread/prevalent/rampant OR
frequently/regularly/usually/normally done.

As more automation technologies begin to appear
in the physical world, such processes will become
even.more invasive. (lines 72-73)

...and has become more intrusive/violates /encroaches on
our personal privacy

9. In paragraph 10, explain why increased interactions with robots will erode our sense of identity. Use your own

words as far as possible. (2)

From Passage

Paraphrased

Every'day, we will encounter robots...with and
withcut human remote control... (lines 75-77)

...daily life will involve constantly interacting with
machines without knowing just how much another
person might be involved in the machine's
response. (lines 77-78)

When it becomes difficult to determine the degree/extent
of human input/influence over robots, increased
interactions with robots will erode our sense of identity...

There will be no room in such infinitely adjustable
human-robot systems for us to treat robots one
way and humans another... (lines 78-79)

...each style of interaction will infect the other...
(line 80) .

...because it wouid also be impossible to regard/relate
to/deal with robots and humans differently.

OR

...because we will have to regard/relate to/deal with
humans and robots in the same manner.

OR

...because humans will be deait with the same way as
robots.

(Thus causing us to lose our sense of identity.)

10. ‘What should inventors do to prevent the creation of ‘a robot dystopia’ (line 82)? Use your own words as far

as possible. (2)

From:Passage

Paraphrased

Inventors must begin to combine technological
ingenuity... (line 84)

Inventors should integrate technological
creativity/innovation/originality...

...with sociological awareness, (lines 84-85)

...with insights of society/understanding of the world.

...and the inventors, in turr, Must piedge 10 create
more transparent artificial beings. (lines 89-90)

inventors shouid makesaesign robots wnicn are anie ic
communicate clearly/easily understood.

OR

Inventors should make/design robots which will not
withhold secrets from human beings/are able to
communicate honestly/openly with human beings.

1-2pts = 1m; 3pts = 2m




1. Usihg material from paragraphs 2 to 5, summarise the possible negative consequences of robotic technology
and the limitations of robot regulation. Write your summary in no more than 120 words, not counting the
opening words which are printed below. Use your own words as far as possible. (8)

Robotic technology could possibly lead to...

L
But they also have the potential to produce dystopian Robotic technology could possibly lead to.
outcomes. (line 10)
We are hardly on the brink of the nightmarish ...apocalyptic /horrific/ terrible outcomes.
futures... (line 11)
2 Intelligent machines attempt to enslave (line 12) 2 | Robotic technology may subjugate/make subservient/
control/oppress,
3 or exterminate humans (line 12) 3 | or decimate/annihilate/kill alt humankind.
4 the robotic future will involve dramatic trade-offs 4 | The use of robotic technology will involve drastic/extreme
(line 13) compromise/sacrifices (for the sake of benefits)...
5 ...they (tradeoffs) could lead to a collective identity 5 ...that will lead people to question what it means to be a
crisis over what it means to be human. (line 14) person/our sense of who we are.
6 The trouble is that the rich traditions of moral 6 | (Well-established) values/ethics/principles that instruct us
thought that guide human relationships... (lines 16- on how to behave... )
17) .
7 ...have no equivalent when it comes to robot-to- 7 | ...will become inapplicable/inadequatefirrelevant/ will be
human interactions. (lines 17-18) lacking in robot-human interaction.
8 Robots themselves have no innate drive... (line 18) 8 (context) Robots will not have the natural/inherent/inborn
inclination/motivation/impetus...
9 to avoid ethical transgressions (line 18) 9 | ...to avoid moral violations
10 ...regarding privacy (line 19) 10 | ...concerning our personal space / confidential life
11 ...or the protection of human life (line 19) 11 | ...or one’s safety.
12 | But the pace of change in robotics is far outstripping | 12 | There are limitations to robot regulation because...
the ability of regulators and lawmakers to keep up the rate at which robotics is transforming is faster than what
(lines 27-28) regulators can deal with.
13 ...especially as large corporations pour massive 13 | (context) Robot regulation is difficult as big businesses put
investments... (line 29) .in large amounts of money...
14 ...into secretive robotics projects that are nearly 14 | ...into confidential/clandestine robotics projects
invisible to government regulators (lines 29-30) OR
...into robotics projects that are hidden from the
government.
15 ...this gap between robot capability and robot 15 | Robot regulation is difficult because the divide/chasm
regulation will widen every year, (lines 31-32) between what robots can do and the rules governing them
will increase with time/ enlarge as time goes by.
16 ...posing all kinds of quandaries. for law and 16 | This divide creates conundrums/dilemmas for the legal
government. (line 32) system/government
17 | It would be difficult for existing liability laws to 17 | 1t will be hard for current laws to judge/determine
apportion responsibility if such-a machine caused accountability/guilt if accidents happen...
injury (line 35-36)
18 Its behaviour over time will be a function of its original | 18 | ...because the robot's actions are controlled by its software
programming... (lines 33-34) design/algorithm...
Since its actions would be determined not only by
computer code... (line 36)
19 | mixed with the influence of its environment and 19 | ...and they are affected by their surroundings
"upbringing”. (line 34) ffamily/society. ‘
...but also by 3 deep neural-like network that & would
have leamed from various sources. (fines 36-37)

No. of Points

1-2 3-4 5-6

8-9 10-11 12-13 14+

Marks 1 2 3




12. lliah Nourbaksh discusses the potential benefits and problems of robotic technology. How relevant are the
author’s views about the robotic future to you and your society?

Requirement:
Students should -
a) explain the roles robotics already play in your own society and in the foreseeable future
b) describe the possible benefits and problems of having an increased usage of robotics in society
¢) show understanding and engage with the ideas and views raised in the passage
d) support your views with relevant examples from your own society

Explanation:
Dlscuss some of the following in relation to your own society:
a) robotics and its impact on your economy, lifestyles and culture
. b) robotics and how it might affect your relationships with other people
+-:¢c) - robotics and how you would perceive and treat robots
d) who would be most and least affected by the robotic revolution
e) what are the long term and short term effects as robotics becomes more pervasive
f) how the effects of robotics could be managed by the government, companies and even ordinary
.. people

Evaluatlon
" ....a) question/show reasons for subscribing/not subscribing to the author’s ideas
--b) provide insightful analysis of why the changes robotics brings are beneficial or harmful to soc1ety
c) provide cogent development of arguments
d) give examples from your own society to support your views

Coherence:
a) adopt a consistent viewpoint
b) argue logically
c) organise answers into cohesive, themed paragraphs
d) link paragraphs to show continuity and direction of argument
e) maintain relevance to the task in everything they write
f) end with a summative or concluding paragraph / sentence




‘P86 19A0U BY} Ut paqlIosap eidoisAp ueljlemIQ
ayy @) yonw ‘Aunios asusiul alow o} way) josfgns 1o
SUSZINO JO SINOgeaIaYM BY) SDBl} 0} JBISEd UBAS 8q Aew |
‘a4njn} 3y} U] "Jamod pue adusnjjul Jidy) ulejliew oy Jep.o
Ug SUSZIHD JOJUOW 0} UoKBWLIOjU; Yons dAalal Alises os|e
p|NOD JUSWUIBA0DB By} ‘S80S JO SBWBYDS JusWwUIanob
Joy Buifidde ul [njasn aaoud Aew Siyi 9liyAn ‘susznio
10 UONBLLIO)UI |EJUSPYUOD pue siejnojued [euostad Uiejuod
seseqelep Juswuionos) ‘63 ‘sAIsniul 8Jow BwWodsq
AjUO |IM SOUBJIBAINS UONS ‘2iMn} By} U] 'SUBZRIO U0
8oUBJJIBAINS S JuBWIUIBN0D By} paseauou pue Aoeald uno
pasiwoiduiod sey ejep JO UoiI09|j00 aAIssew ay) ‘Apuaun)

"$10}00p
|le 01 8|gejIeAR puB PasiBljuSd 810W SOW08] UoEewIoju
ay} se sjuaijed sy} Joj Juswieas) as10aid alow apiroid
0} SIOJO0P 10} JOISE YoNL } el M SIU L "SysSU yilesy
swaned ay} esAjeue o} diay uaas ued ABojouyos) olj0qoy
‘sjuaned jo sauoISIy [BOPSW 8y} O} Ssaode Jojesid
SABY |lIM SIOJOOp ‘UOHEWIOUl [eolpaw jo uone|dwod
jeealf  ypwm  ‘siepdsoy  asodebuis  ul ‘1oA08ION

‘Buueld [eyuswiutanob
pie 0} JnolABYeq |eloos Jo suisjjed oalesqo pue
seseqejep abny uj suszio jje jo sienojed |euossad sy}
asAjeuB UBD S8210 pUB SBLISIUIL JuswuIaAch sy ‘ainin}
Jeau sy} u elep yons ajndwoo Jayeq ued jeyi ABojouyos)
o000 UMAA  'Seoo  juswwisnob e ul  pajepdn
Ajleonewoine aq |im )l pue jsod aofjod pooyinoqybiau sy}
18 it a1epdn o} st op 0} sey ay ||e ‘ssaippe jo abueyo siy
ayepdn 0} spaau uosiad e J| "B's o4 ‘9oUBILUSAUOD pue
Aousioiye panosdul; sey pue siodebuig ui Anoss ay) o}
pPaINGUILOD SBY Blep JO U01108)|00 SAISSEW 3y} ‘Ajjusung

seidoysAp
e se awauxe se Bulylauios
0} pes) sojoqod WBIW AUps

¢ A191008 INOA 1o} Byl anoadwy
sa1bojouyos) oijoqos JBIW MoH

¢Ae100s InoA

Ui sjoqol Aq pebeuew ejep plom
-feal Buiaey jo sebejuenpesip
pue sabejuenpe au} aq |IIM JBYA

9T0Z INN3Y¥d dO If

(
-g saulf) ‘sawoojno ueidojs/
sonpoud o) jenuslod
aAey osje Aay} Ing "8y uewr
souenpe Ajqeuonsanbl
lIm sidoad Aleutpio pt
‘SUORRIOCLI00 ‘SJUBLLIUIBAC
40 Jleyaq uo ejep ple

-[eal JO sjunowe aAISsew
puodsal pue ‘Jaidiajui 1o9)|t
184} sa1Bojouyos) o130qc

‘saahojdwe uewny uo ainssaid Jiegjun ind AjpHuyep fiIm
‘s1oko|dwa 8y} JO |je0 pue ¥08q 8y} je djgejieae ale Asu)
18U} PUB OIS ||B} JOU ||IM PUE S|ESW 10} S)BaIg Pasu Jou op
S10004 JEY) JOB) 8] "SUBUNY pUB $}0qoJ Jo AlAnonpold ay)
ueemlaq uosiedwod Jiejun 8y} wol asue Aew swajqold
‘pasn AjUOWLIOD SI0W SWOdaq S1000s S ‘uolippe uj

‘sJ0)08s 2lqnd pue ajeaud ay) yiog ur ABojouyos) sonogol
J0 JuswAhojdep pue Juswdojarap ay) saup o} swwelbold
SOIj0QOY [BUOliEN B UO uo||iw 0Gp$ Bulpuads oq (m )i ey
a1eqep 196pNng 9102 Sy} Ul peounouUe sey juswuIsnob ay)
se ainjny sy} ug aniseasad aq [im sonoqoy Aendsoy pue
fuunjoginuew SB YoNs SAISNPUl SAISUSIUI-INOgE] 80w
ay} ul Ajjeioadse sasso| qof aq [|iM sjoals asseApe asay}
Jo Ja1yo ‘asodebuls Ul pasn Ajopim swooaq salfojouydsl
2959Uj) UBUM S]OBYO SSIOAPE BWOS 3q [|IM aIay) ‘paapu|
S SO

T

‘sioIom UBISI0}) 10} JUSWUSSSY
pue ssjel yuig moj ‘uopejndod Buebe saiodebuig
0} enp usesue sey yoym obepoys Jemoduew UM
|eap }1 djay 0} sojjoqol o syyeuaq ay) uo asiiendes Ajng o)
Alayy st wswuisnob sy 'ubisalo) Jealb yim JuswLanob
e 8q 0} panday ‘Auanonpoid asealout pue jaxew Jnoge)
Wb B swWooIsA0 0} payoune} usaq sey swwesbold
SOIJ0GOY [BUOHEN 9yl "SSBUdAedWOod  O1WLou029
s,alodefuig uleluiBW O} papasu S| UOHEWOINE 108} U]

‘uonewojne Buisealou
10 BN 8y} Uy siexiom Yiysal pue apelBdn o) saaneul
snoJswinu sy} yum Ajjeioedsa ‘yum jjesp pue pajedionue
8q |m edun eapjefeu yons ‘juswuisaob jusioye
pue onsijeuwssied ‘opewbeid ino uym jng sessoj qof
swos aq b 4oy ‘salfojoulds) SOioqos JO SSWOIN0
aAlysod 8y} WRYMIBAO jou |iIM S)o9)e aanebsu eyl

PAI B =IE)
anjebau ayj Uyim jeep o} a|qe aq
A131008 INOA ||IM JUdJXa JBYM 0

¢Aaloos
inoA uo uonoelalul Jogos-uswny
paseasoul JO Sjoay9 aU} ale YA

5]

(-G sauy) Ajeio

10} UBBW |[IM UOHORIS]
10q0J-uewny Buiseals
Jeum Jnoge suopsar
9|GELIOJLLIODUN SALLI}ALU
‘dosp pamopeysia;

sey sasueAape [esibojouyd
asay} Jo |eadde aAponp:
usAs ‘Bupioxe syl ir



Ul sauljepinb [eoiyd apinoid o) Apoq Alojeinbal e usad
1O ‘eoue)su; 10} )1y 0} suolp e Bujwwesbosd Jo swnipunuod
[eoyie e|qissod 8yl Jaao elegep Ou o dpY uesq
sey alay) ‘lenemoH ‘sdoold) uewiny U0 8duelal eonpal
pue Aule ay) asiulepow O} Moy ue ul (4yg) s8dio04
pawly al0debuls UONBISUIL) ,,€ JNC OJUI PEONPOIU] U]
| oABY SS[OIUSA [BLISE PaUUBWIUN IO SBUOIP ‘SI0WIBYHN

's||80 Wals ay) o Buliseasey sy} Ul SasN}80)
JO 8sn 8y} Jnoge sanss| [eo1YId alem aley) ybnouyy usns
yoJeasal |80 Wajs Yym peaye of o} uoisioap s juatiuienoh
alodefuig o|dwexa 10} oMel SUIBOU0D  [BOIYIS
Jon0 paspuoud usag sAeme aney sseusaijedwod pue
[BAIAINS OlWOU008 ‘ajdoad s}l pue juswuianob alodebuig
Jo Ew;msmma Sy} UBAID 'SUONOBISJUI UBWNY-0}-JOgOl
1o} saulepinb jejow sjenbape aq jou Jybiw a1ey) ‘paspu|

*A12100S INO 0} Joedw Jjay) pue $21J0qol Jo

uBisep ay} ol of [Im yBnouy yonw ‘asopessy] ‘senLond
1sowdo} s} Jo aUo se suazZo jo Bulag-|em sy} papiebal
shemje sey juswuianob atodebuig sy ‘B'3 ‘sonoqo.

Jo} @ouspaoald ou s| alay) asnedssq jsnl ssedwod

|EJOW N0 SSO} [|IM M JBy} UBSW Jou S20P Jey} ‘Mau

aq JyBiw soj0god BjIUM puy "Buryew-uoisioap Jno apinb
0} SNUNLIOD {[IM SSNJBA UONS $O1)0q0J Ul SSOUBAPE 8y}
a)idsep sanjea [euoipes) Ul pajoos Ajwy s| asodebulg

JNIomaLeyy |eloiu matl
e dojanap A1a100s JNoA pnouye,

£IBISI9A0UOO 8Q Alleuaiod pinae
yolym abiawid pinod suofueudit
10qoJ-UBWINY JO SPUIY JEUM

£SUONOBIBILH
UBWINY-JOgO. SH U AlB100N

inoA spinb o} syenbapeu Jybinoip
[eJow Jo suoppes) a:8 AU

‘JUEM SM JBUM 0} Judiniesgns Ajaisw ale Asy) asneoaq
‘Jou ale seuo jogol-uewuny ing ‘pareoldwod ale suoneel
uewny ‘Buoj os Joj o1ed sjoqos B Jepun usaq Buiney
‘suewiny o} s10qo. Jo Auedwon ay} Jayaud o) Buleq [eoye
pUB |8 B USSMIS] 9JBRUSISYIP JOUUED OUM URIPJIYO
BunoA aonpul uans sdeylad pue ‘uewny eq o} suesw }i
JEUM 1SN0 SISHO AJlJUSp! UB 0} pea| pinod siy) ‘Ajleuciippy

'S19AJ9S0 SWOS BUOLWE UOISINAS. pUB SSaULI99 Jo sBuljas)
syolje sButaq uewny |eas 8yl Ajjoexa Jou Ing jsow|e Jeadde
jeu; seondas uewny jey sesisayjodAy uom Asjea
Auueoun, s} pa|ed si SIY) ‘sollsUISo. U| ‘syel} ayjlj-uewny
Auew os aaey o} sieadde jng ‘uewny aunb jou st joqol
ay) ssneoaq o|doad lJoj ‘Buiginisip ueae ‘Buieouodsip
Aian aq ueo siy | ‘Apep|e ayy pue BunoA sy Joj uoluedwod
e se pakoldep oq pjnod aupeN ‘AigisusisQ  ‘noA
Yim spuey axeys osfe ued pue ‘Bunjje; usym ahs ay ut
nok & )00} ‘noA BuealB uaym seliws sys “liey sjjauniq
Buimoy pue ups yos yum ‘Buieq uewny e &yl jsowje
S$HO00| 9US WSy} YNm suoljesianuod ploy pue ejdosd
laqwawss 0} a|ge st oym ‘Ajjeuosiad B yum uojuedwod
plouBWINY BBWS) B ‘SUIPEN PajisAun Ajusoal uojeaoul
elpojN 10} amsul (NLN) sAusseaun jesibojouyos)
BueAuen sy} "B'@ Jo4 ‘aunjnj ul SOWOY pue s8JYo Ul
9|qISIA SJow SwW093g 0} pasiod aJe $10q0! [BI00S [BdISAYd
‘|oAS| SjelWiul UB 4ons uo way) yum Bunoelsjul auyoew
ayi-UBWINY B UoNS 0} JoBal 0} MOY MOUY jou ABw oym
‘pabe ay) pue usippyo Ajeiosdss ‘ajdoad loj uolsSNjUod
0} pes| pinod saAy Jno syeawsdd sjoqos ai-ayl Buney

‘ajdoad e se ale am oym
ojul pejesodioou] awooaq Jim sjoqos ‘sopoqos abeuew
0} moy Buules| ul uojepunoj B yons YlAA 'SOR0go.
pue Buipoo ui Buipuelsiopun oiseq pue s[s Bupuiy}
jeuonendwods Asessaoau ayy uleb jim syuspnis assy|
‘o1uyoelkjod alodebuig pue (yq|) sodebuig jo Aoyiny
wawdojareq  WWOO0JU] By} UsaM}aq  UolIeloqe||od
(VNY) Awspeoy Jodely R SOROQOY JEJjOp  UOHIW
§'7$S MaU B WoJj Jjauaq 0} pajoadxs aie Sjuspn)s [00Yos
Arepuooas pue Alewld pugsnoy} uaj "epols uey) Jeyel
abiswa |im Aiuspl mau e sdeylad pue ‘sjoqos Upm Buialg
0} pswolshooe awoodaq |m djdoad ‘uonesiiewiooe pue
ainsodxa JusIDIYNS UIM ‘W) JOAO ‘JOASMOH ‘SaA|| Ino
a1eawiad jIm sj0qod Juabijieiul Jeyl sjgenaaul s Il ‘uoneN
uewg e Buiwoosaq jo [eob s) yoeal 0} swiie AJuUnoO o sy

‘awoo)no onjdAlesode
ue u Jo uewny Bumeq jo Buuesw 8y Buwonssnb
Jaype sueasodeBuig ul eyeurwind o} Ay lou S|
s10qo! Jo Aynbign auy} ‘onsijeas pue jeonoesd Buieq ‘snyl
"SUBWINY S|quWasal Jou pip pue [edjueyosw paxoo| jeul
sjoqos pasejasd Asyy Jeyl pies sjuedioued sy jje jsowie
‘Ausdal pajonpuod Asnins sawl] sieng e ul °sjoqgod
puE SUBWNY Usamiaq S}ElUBIaYIP A|9ANDR |[IM pue aieme
aq o} Ajay ase suealodebuig ‘pasodxa [jom osje pue
pajeonps [|om Buieg ‘suewny se Ajuapi Jno o} abus|ieyo
snoues e asod |m ) jeyy Asyiun Asea si 3 ‘1spiw
1IN0 Ul $]10gOt 210w pue alow 84 [|Im aisy) ;m:os usaa3

Jsjenba se way)
jeai) pue sjybLl uiepad $10qos
ploooe 0} Ajayi| A18100s JnoA §)

isuewny se Ayjuap) JnoA
1084e siU} Jybiw moy ‘payousiue
2I0W 3W003q $}0g0s UBYAA

9T0C NIN3Yd dDC

(81-G} s¢

'sUOl}oBISYU| UBWNY-0}-}0
0} SBWI0D }t USUM JUS|EA
ou aney sdiysuoy

uewny apinb ey} b
jeJow Jo suotypel; |

3y} ey si 8|qnod) 8y 'sio
10 waysAsaoe asanp & L
Ajjeroos joesaiu; Ajbuises.
IM SUBLINY Pue ‘suotut
Ajuo-uewny Apau

2y} 8JBYS MOU S)OC

(18-62 saui) AL

JO 9SUSS N0 JO UOIS

ue aq {|im }nsal sy} pue ‘le
8U3 J08jul ||Im uonoel

10 9jA)s Yyoea 1oy}
suewiny pue Aem auo sjo
Jeal} 0} SN 10} SWsISAS 10
-uewny sjgejsnipe Ajai
4ons Ut WOoOJ OU a4 [{IM aui

(p1-2) sauy) uet

2q 0} suBaW ) 1eUM J
sISLIO ANjuapt 8A199]100 |
pes} pinod Asu} jey) jJueoyi
0S aWos ‘syo-apes) dfjew
SAJOAUL [jIm 81NN D10

8y} :yinJj Jo pass e uley
salIsejue} yiep asoy)



"deb swoou) ayy Buiuspim sny; ‘sjgekojdwisun
pue 8}9|0SqO OWODaq SJONIOM PBJIINS SST] oYew
wbiw sy sjewoine o} sJNS ebeinoous pue upoddns
0} a|ge|leae uoliw 00y$ Buyew si juswulanob siodebuig
8y 'sseunjesn s)l SjenjeAd 0) pag-}se) B sem ‘anus)

poojeag 1seo) ISeJ je juelnejsal poojess BuaH Buoy

JE POO} SISAIIBP YOIuM ‘ssaljiem jogos e ‘AonT *Awiouoos

mau siu} ul e|qedojdwaun awoosq pue sjogqod Aq paoejdes

Aises aq |im ‘Jajo O} S|IS pejwl Pue Jnoge| JiIy}
aneY Ajuo oym ‘salobajeo asay) Ojul (e} Jou Op Oym asoy .
'$10q0J apisbuole yJom 0} asiuadxe au} sABY [|IM Pa}Eonpe
-[[oMm 8y} se uaAe sjoqos Buisn ploye o} a|qe 8q pjnom
Ho-[jam 8y} Ajuo asneoaq uasiom o} Ajdyy SI SIUL 1seybiy
s,plHoMm 3U} JO BUo Apealje I JUBIDIR0O INID $.2lodebulg

‘A Jouw jjews e jo

1SISU0D AJUO {JIM SIUY INQ ‘SHOBID BY) USSMIR] ||B} ||IM OUM
awos aq sAemje [jIm a.1ay} ‘PAUBIL) ‘SSSOONS OJLLIOU0DS
panuiuos uno Buunsus 'sinoqyblau uno ueyy saedwod
aJow alodebuig axew pue ‘Ayanonpoud |eisush

Ano aduByuUS 0} 18LIBU} ay) pue sieyndwod Aep-jussaid
1] 100)-MJom Bufsisse [ngasn e awoaa(q |jim Sologoy
‘ajqehojdwa pue aaonposd Ajeojwou0os alow swodaq
0} salbojouyoa} mau o asn poob ayew pue (Apoinb
S||IS Mau ulea] 10308s ABojoULO9) SUOHEDIUNWILLIOD

pue uofjewlojul sy} Uy siexiom djay o} ‘gny yuswaoe)d
gol pue juswdoanap S|jINS MU B 10}eI8}ad0Y S||INSYI8L
dn Jos jjm Juswiuianob ay) sjiis Jisy} epelbdn

0} uonesausb xau ayy Bulgeus ‘sabueyd o1wWIoU0os

0} a|qeydepe Ajubly aq o} Jjas)l usnold sey pue pIepue}s
SSBJO-PlIOM B JO S| Wa)sAs uopeonpa s alodebulg

£SIY} @jeIoljRWE 0}
A19100S JNOA U] BUOP 3 UBD JBUM

¢ A181908 InoA uj Ayjenbaeuy
jeros Ajubeuw sooqod jm Aypa

9T0T NIN3dd dD Of

(1L9-65 seu
‘sueswl OIWOUOJ9 Judia)

jo sjdoad usamiaq isixs je
Juswansiyoe pue Ajunpods
u; sdeb yuesyubis-Apes.
ey} Ajiubew Ajisen o} [enua)
ay) aaey se|Bojouyos} yor

"SOAIJBAIBSUO0D

0} SjsIolyIe wols suoposiqo pue sysajold ajoul

0} Ajayj1] Auan s1 ) Jeyy Auap jouuen auQ ‘Ais100s ul ssuy
)ney asow Buonpoiu; pue aoel uewnyladns jo dnoib

e Buneaso aq WBIW am jey) sies} sjewnba) ale asayl
"sapjijige s,auo juswbne o} pasn si ) I Wigjqold e sasod )l
‘leis1anonuoo ssaj oq Aew sassy)sold Jo asn ay) Se yons
ABojouyosy sonoqo. jo suonesldde onnadessy) sy

‘a|qe|tene
AJ|e1oewiwio awooaq asay} pjnoys ‘seousiadwod pue
aousbijjeiul s,8uo Ayidwe pinod jeys sdiyo 1eyndwod 1oy
puewap ybiy e o} pes| pinod Aje100s anniedwod Aybiy
pue Ajuouadns jesiBojouyos) s,21odebulg *arowayung

‘pajejoedeou AjjeoisAyd
aie oym asoyy 1o} adoy alow Jayo pue Auaionpold osiel
JBYO UBD )i 'Jo.) Uj "aulyoBW puE UBW J0 Buipjaw e ssau)m
01 Buisudins uane Jo uowwooun 8q jou pinom )i sdeysad
‘ainin} Jeasu ey} Uj ‘sasn asedyjesy pue ‘|eonsibol
‘Aepjiiu aAey plnod jeyy uojsjeysoxs ue jo adAjojold
e Bujubisep si 'Auedwoo ABojouyds) [Bo0] B ‘yIuyoe |
adoH ‘63 *Ayjiqe J1ay; eoueyua o} ajdoad Joy paonpoiul
aq pinoo ABojouyoa) $O1j0GOI paoUBAPE 2J0W ey}
soueyd Ybiy e s a1ay] 'ssipoq Jiay} oyl ABojouyosy yons
Bundope o} pieauoy Bupyoo) osie ase ‘panedul jou ybnoyy
‘oym slsyjo ale aleyyl ‘sasayjsoid pue siaxewsoed
UYum pany ale squuij }SO| aAeY OUM pue sasessip Hesy
AJeuo10d woll Jauns oym sjusiied ‘10j08s [eoIpaw 8y uj

¢sn 1dnuio2 Jo sanjqedes
Ino adueyus siandwod |IA

£SHe 8y} se yons syse} usuiny
anisnjoxe Ajsnolaaid bl sueuiny
uey} Jepeq awooeq sienduiod

usym usddey jjim JeUp

(Re100s Uy
SNISINIP 8 WsjuBWINYsSUes} pinoy

Jinjuiiey Jo aaoeme
8q 0} anoud siy} b1 JeYm

(5g-2g sauy)) "ainjoayyo
puagAy Jendwos-use

188q 8} 0} $88008 BUIAL

uo osje g aonoesd pue |
ajeuul uo Aje|os jou puadk
Aep auo bl SEOUBWIOHS
{E2ISNL DISON).

JONI|SP UBAS puB 'UOHE[SUE
abenBue| Ayjenb-do} aonpo
‘Uofje|No[ED jeoRBLIBYIR
xa|dwod wiopad o} Ajige et

(05-¢

sauy)) ‘aujyoeW pue uew
pUgAY B ylim suewny aoeld
1M JBU} UOJJELLIOJSUE
Aleuopnjons-)st

e 0} S19ja Wsiuewnysue.

‘asie Aew jey) swajgoud jeoiye
jeruajod asay) Japisuod o} }aA sey juawiuianoh alodebuig
8y ¢suel|ia juasouu siiy Ajgjuapiooe pue buiwwelsbold




9TOZ IIT3dd dO C

‘ssauaseme Jojealb e aney Aoy} ssajun ‘uodn pepniul ejep
ajeaud Jiay) Jo alow oAey 0} joadxe ued suessodebuls
‘Ss900Ns S} 0} anp aaseassd alow awlodeq 0} Jes
S| [9poL SSBUISN( SIY} 1BY} UBAID "Ssauisng Jiay) Bunioljos
s|leo pue Buisiuenpe pajebie; alow Bumeb uels Asy)
USUM YOOUS 8pni B SA[@08) |lIm Aey) sousH ‘suoneoijdu)
s)l jo asemeun a1e Asy) Jo Ajnjeled ejep jeuosied LBy}
0} §S8098 ||n} souedwod ayy juesb o} siuawsaibe Jasn auy}
peal 10U PINOM BUIJUO SADIAISS JO 81emyos 8y 10} dn ubls
oym ajdoad 1o "} 40} Buifed ase Asy) soud ay) esieal jou
Aew pue [eap poob e 186 0} usay sAem|e ale suesalodebuis

‘Aj9ye|dwod
siy1 dojs 0} 8|qe oq jou Aew juswiutenob oy os ‘Aoeaud
N3y} ul sayoeelq Jo s90IN0s oyjoads sy Ajjusp) o} a|ge
aq 10U [|IIm 31doad ‘A08108S U] Papno.Ys UsYO si paid9|j0d
UORNEWUOMUI U} UNM Op S8juedwod JBYAp UORDS|I00
EJEp 1B JUSIDIYS SI0W UdAS Sawoo9q ABojouyos) o1joqos i
as10m 186 |im 1 pue Aoeaud [euosied o Yoealq 8I8ASS B S|
SIUL ‘UONEDO| PUB S3IRUAP! BIPALU [BID0S PUB SULUO SIash
SB YoNns ‘UOIJBULIOJUI DANISUSS JO SBUJEMS O} SS8008 %99S
peojumop ajdoad jey} sdde ejiqow ay} Jo jjey uey} alow
A (Vdad) 1oV uonosjoid eieq [euosiad salodebulg
j0 noy Bulyey Ajjenuajod ‘pasn. S| )t MOY 1O Pajos)|jod s
BJEp JOWNSUOD Jeym a1ejosp >_2m=cmum Jou op anmmc_m
ul sdde s|iow JO %06 ‘ApUSLIND Jey} punoj uaaq sey )

(vdad)
10y UoNOBl0Id Ble( [BUOSIad B} SB yons Sjus||o Jisy)
10 uoneulloful ayeald sy Buisnge woly sejuedwoo joLsal
0} saioljod snolea dn 18s jjim Juswuianoh srodebuig ayi
‘aney 9jdoad suleouoo 0} asuodsal e se pue ‘sajueduiod
yim sjuswoealbe Bupew usym uopewsoul  aeaud
12y} Jno Bulalb up uepnid aiow awo2aq ||im Asy) ‘Aoeaud
J8Y] JNOGE PAWLIOUl SIOW BWOD8G S9SN SIoW Sy

*UOIJRLLIOM]
|euosiad Jay} asijin sejuedwiod sy} moy Jo aieme Ajny 8q
0} Jou Uasoy? Ajjeuonusiul aney Aoy} asnedsaq ssauisng
10 wWio} siyy 1deooe ajdoad Auew 'sousyy ‘passedAq Ajises
2q ued palayeb uonetulopu) jeuosiad ay) o) asuodsal ul
eIpswW {e100S $,8U0 uo pahe|dsip 186 Jey) sjuswesiuaspe
8y 'dde poob e jo asn a4y ay) 40} WIN}dL Ut abueyoxs
s|gejinbe ue se Aoeaud siay; jo dn Bumnb sy sss pue
‘ale sdde ay) [BUOIIOUN) PUB |NJBSN MOY UIIM paUIadUod
Aewnd a1e Asyl 'pauisduod jou ale suesiodebulg
uayo ‘sepoiod Aoeaud oy jo aunsojosip |iny spirosd
Jou op wm_mo_oEoE um«m_wh vcm maam mEom smsoc«_,q

Jdepu
0} A13100s 1noA 1o} (BNt 1l S AUAA

LaJou
seoeds uewny Bunsius sjoqol

0} anndaoas alow 8q 0} LUIe8|
Aya100s tnoA uy sjdoad ued mop

¢Panjosa)
g wajqo.d siy} U ) Mo) 4

4uleouo9 e yons Aoeaud s| Aupa

£$0110G0J Woyj
Kauow e 0} sn 0} SassoLSN(y

§ 3293 vooa B Sju) 8

(pL-C/ s8UI|) 'BAISBAU] 8.
USAS 9LI003q ||IM S8SSa0
yons ‘pliom |eoishyd ai
Jeadde 03 uibaq ssifojout
uoljeuwiojne siow

(69-99 saul)) 'aousossIn
10 8Bpaimouy Jiay} Jnot
usyo ‘JnoiAeyaq saWwNs|
noge uonew.oul Buispau
usay} pue Bupos

Ag 1ng siswnsuod Buibi
Apoaap Aq jou poid si
ajiym ‘aoinlas aaly AjPuiw
w0} 80w pue 8|

J4oUsq SIBWNSUOD ‘JBNA
.>Eoc8m _S_m_u oL






JC2 PRELIMINARY EXAMINATION 2016

GENERAL PAPER

Paper 2
INSERT

8807/02

1 hour 30 minutes

READ THESE INSTRUCTIONS FIRST

This insert contains the passage for Paper 2.

This document consists of 3 printed pages.

B



lllah Nourbakhsh writes about the coming robot dystopia.

The term ‘robotics revolution’ evokes images of the future: a not-too-distant future, perhaps, but
an era surely distinct from the present. In fact, that revolution is already well under way. Today,
military robots appear on battlefields, drones fill the skies, driverless cars take to the roads, and
‘telepresence robots’ allow people to manifest themselves halfway around the world from their
actual location. But the exciting, even seductive appeal of these technological advances has
overshadowed deep, sometimes uncomfortable questions about what increasing human-robot
interaction will mean for society.

Robotic technologies that collect, interpret and respond to massive amounts of real-world data
on behalf of governments, corporations and ordinary people will unquestionably advance
human life. But they also have the potential to produce dystopian outcomes. We are hardly on
the brink of the nightmarish futures conjured by Hollywood movies such as The Matrix or The
Terminator, in which intelligent machines attempt to enslave or exterminate humans. But those
dark fantasies contain a seed of truth: the robotic future will involve dramatic trade-offs, some
so significant that they could lead to-a collective identity crisis over what it means to be human.

Robots now share the formerly human-only commons, and humans will increasingly interact
socially with a diverse ecosystem of robots. The trouble is that the rich traditions of moral
thought that guide human relationships have no equivalent when it comes to robot-to-human
interactions. Of course, robots themselves have no innate drive to avoid ethical transgressions
regarding privacy or the protection of human life. How robots interact with people depends to a
great deal on how much their creators know or care about such issues, and robot creators tend
to be engineers, programmers, and designers with little training in ethics, human rights, privacy
- or security. :

One might hope that political and legal institutions would fill that gap by steering and
constraining the development of robots with the goal of reducing their potential for harm.
Ideally, the rapid expansion of robots' roles in society would be matched by equally impressive
advances in regulation and in liability law, so that societies could deal with the issues of
accountability and responsibility that will inevitably crop up in the coming years. But the pace of
change in robotics is far outstripping the ability of regulators and lawmakers to keep up,
especially as large corporations pour massive investments into secretive robotics projects that
are nearly invisible to government regulators.

There is every reason to believe that this gap between robot capability and robot regulation will
widen every year, posing all kinds of quandaries for law and government. Imagine an adaptive
robot that lives with and learns from its human owner. lts behaviour over time will be a function
of its original programming mixed with the influence of its environment and ‘upbringing’. It
would be difficult for existing liability laws to apportion responsibility if such a machine caused
injury, since its actions would be determined not merely by computer code but also by a deep
neural-like network that it would have learned from various sources. Who would be to blame?
The robot? lts owner? its creator?

We face a future in which robots will test the boundaries of our ethical and legal frameworks
with increasing audacity. There will be no easy solutions to this challenge — but there are some
steps we can take to prepare for it. Research institutes, universities and the authorities that
regulate them must help ensure that peopie trained to design and build intelligent machines
also receive a rigorous education in ethics. Those already on the frontlines of innovation need
to concentrate on investing robots with true agency. Human efforts to determine accountability
almost always depend on our ability to discover and analyse intention. If we are going to live in
a world with machines which act more and more like people and which make ever more
‘personal’ choices, then we should insist that robots also be able to communicate with us about
what they know, how they know it and what they want.
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1

‘Transhumanism’ refers to a post-evolutionary transformation that will replace humans with a
hybrid of man and machine. To date, hybrid performance has mostly fallen short of
conventional human prowess, but it is merely a matter of time before human-robot couplings
greatly outperform purely biological systems. The ability to perform complex mathematical
calculations, produce top-quality language translation, and even deliver virtuosic musical
performances might one day depend not solely on innate skill and practice but also on having
access to the best brain-computer hybrid architecture.

Such advantages, however, would run headlong into a set of ethical problems: just as a fine
line separates genetic engineering from eugenics, so, too, is there no clear distinction between
robotics that would lift a human's capabilities to their organic limit and those that would vault a
person beyond all known boundaries. Such technologies have the potential to vastly magnify
the already-significant gaps in opportunity and achievement that exist between people of
different economic means. In the robotic future, today's intense debates about social and
economic inequality will seem almost quaint.

A fundamental shift has begun to take place in the relationship between automation
technologies and human behaviour. Conventional interactions between consumers and firms
are based on direct economic exchanges; consumers pay for goods and services, and firms
provide them. In the digital economy, however, consumers benefit more and more from
seemingly free service, while firms profit not by directly charging consumers but by collecting
and then monetising information about consumers' behaviour, often without their knowledge or
acquiescence. This kind of basic data mining has become commonplace: think, for example, of
how Google analyses users' search histories and e-mail messages in order to determine what
products they might be interested in buying and then uses that information to sell targeted
advertising space to other firms. As more automation technologies begin to appear in the
physical world, such processes will become even more invasive.

Today, nearly all our social interactions take place with other humans, but we are on the cusp
of an era in which machines will become our usual interlocutors. Every day, we will encounter
robots, from hovering drones to delivery machines to taxis that will operate seamlessly with and
without human remote control; daily life will involve constantly interacting with machines without
knowing just how much another person might be involved in the machine's response. There will
be no room in such infinitely adjustable human-robot systems for us to treat robots one way
and humans another; each style of interaction will infect the other, and the result will be an

ergsion of our sense of identity.

But the result need not be a robot dystopia. A clear set of decisions about robot design and
regulation stand between today's world of human agency and tomorrow's world of robot
autonomy. Inventors must begin to combine technological ingenuity with sociological
awareness, and governments need to design institutions and processes that will help integrate
new, artificial agents into society. Knowledge and transparency, the most valuable goods
promised by the dawn of the information age in the last century, will take on even greater
importance in the age of automation. Educators and regulators must help robot inventors
acquire knowledge, and the inventors, in turn. must pledge to create more transparent artificial
beings.

Adapted from "The Coming Robot Dystopia: All too inhuman," by llah Nourbakhsh, Foreign Affairs July-Aug 2015
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2

Read the passage in the insert and then answer all the questions. Note that up to fifteen marks
will be given for the quality and accuracy of your use of English throughout this Paper.

NOTE: When a question asks for an answer IN YOUR OWN WORDS AS FAR AS POSSIBLE
and you select the appropriate material from the passage for your answer, you must still use
your own words to express it. Little credit can be given to answers which only copy words or
phrases from the passage.

1 What common assumption about the ‘robotics revolution’ does the author refute in
paragraph 1? Use your own words as far as possible.

2 - Explain the author’'s use of the word ‘even’ in line 5. Use your own words as far as
possible.

3 Why has the author placed the word ‘upbringing’ (line 34) in inverted commas?

4 According to the author, what will robots with ‘true agency’ (line 44) be able to do? Use
your own words as far as possible.

[2]

(1]

(1]

(2]

For
Examiner’s
Use



3

According to the author, what are the factors that determine ‘conventional human
prowess’ (line 51)? Use your own words as far as possible.

(1

In paragraph 8, what similarities does the author foresee between genetic engineering
and robotics? Use your own words as far as possible.

Explain the differences between the conventional economy and the digital economy in
paragraph 9. Use your own words as far as possible.

What does the Google example in paragraph 9 tell us about the extent of data collection
in the digital economy? Use your own words as far as possible.

In paragraph 10, explain why increased interactions with robots will erode our sense of
identity. Use your own words as far as possible.

(2]

(2]

(2]

[2]
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10  What should inventors do to prevent the creation of ‘a robot dystopia’ (line 82)? Use your

1

own words as far as possible.

(2]

Using material from paragraphs 2 to 5, summarise the possible negative édnsequences of
robotic technology and the limitations of robot regulation. Write your summary in no more
than 120 words, not counting the opening words which are printed below. Use your own

words as far as possible.

Robotic technology could possibly lead to

(8]

[Number of words: .............. ]
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12 lllah Nourbakhsh discusses the potential benefits and problems of robotic technology. How Exa,f,‘,’n'efs

relevant are the author’s views about the robotic future to you and your society? Use
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