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ABSTRACT

We live in a complex world where we proactively plan and execute various behaviors by
forming expectations in real time. Expectations are beliefs regarding the future state of
affairs and they play an integral part of our perception, attention, and behavior. Over
time, our expectations become more accurate as we interact with the world and others
around us. People interact socially with other people by inferring others’ purposes,
intentions, preferences, beliefs, emotions, thoughts, and goals. Similar inferences
may occur when we interact with social robots. With anthropomorphic design, these
robots are designed to mimic people physically and behaviorally. As a result, users
predominantly infer agency in social robots, often leading to mismatched expectations
of the robots’ capabilities, which ultimately influences the user experience.

In this thesis, the role and relevance of users’ expectations in first-hand social human-
robot interaction (sHRI) was investigated. There are two major findings. First, in order
to study expectations in sHRI, the social robot expectation gap evaluation framework
was developed. This framework supports the systematic study and evaluation of expec-
tations over time, considering the unique context where the interaction is unfolding.
Use of the framework can inform sHRI researchers and designers on how to manage
users’ expectations, not only in the design, but also during evaluation and presentation
of social robots. Expectations can be managed by identifying what kinds of expectations
users have and aligning these through design and dissemination which ultimately cre-
ates more transparent and successful interactions and collaborations. The framework
is a tool for achieving this goal. Second, results show that previous experience has
a strong impact on users’ expectations. People have different expectations of social
robots and view social robots as both human-like and as machines. Expectations of
social robots can vary according to the source of the expectation, with those who had
previous direct experiences of robots having different expectations than those who
relied on indirect experiences to generate expectations.

One consequence of these results is that expectations can be a confounding variable
in sHRI research. Previous experience with social robots can prime users in future
interactions with social robots. These findings highlight the unique experiences users
have, even when faced with the same robot. Users’ expectations and how they change
over time shapes the users’ individual needs and preferences and should therefore be
considered in the interpretation of sHRI. In doing so, the social robot expectation gap
can be reduced.






SAMMANFATTNING

Vi lever i en komplex virld och for att kunna hantera denna komplexitet formar vi
forvantningar. Forvantningar ar antaganden om framtida tillstdnd och ar en vital del av
var perception, uppmirksamhet och beteende. Genom att interagera med omvarlden
och andra ménniskor blir vara forvintningar mer precisa och korrekta over tid. I en
social interaktion behover vi forsta den andra personens syften, avsikter, preferenser,
overtygelser, kinslor, tankar och mél. Sociala robotar ar utformade for att skapa liknan-
deinferenser nir anvindare interagerar med dem. Detta kan leda till missbedémningar
mellan vad vi forvintar oss av sociala robotar och vad dessa artefakter ar kapabla till,
vilket paverkar anviandarupplevelsen av sociala robotar.

I den hiar avhandlingen presenteras den forskning som har utforts for att studera
rollen och relevansen av ménniskors férvantningar i social manniska-robotinteraktion
(sMRI). Resultaten kan delas in i tva storre fynd. Det forsta fyndet ar ett utvirde-
ringsramverk som dmnar att systematiskt studera anvandares férvantningar av sociala
robotar i en interaktion, med fokus pa hur forvintningar &dndras 6ver tid i en interak-
tion, med interaktionens unika kontext i atanke. Ramverket ar menat for designers
av sociala robotar och forskare inom sMRI-filtet for att battre studera, hantera, och
forsta forvantningar, bade i robotarnas design och i robotarnas agerande. Det andra
fyndet bestar av de empiriska resultat som visar hur tidigare erfarenheter paverkar
anviandares forvantningar. Férvantningarna baseras till stor del pé vilka typer av tidi-
gare erfarenheter anvindare har, dir de med direkta erfarenheter av robotar har andra
forvantningar dn de med indirekta erfarenheter. Vidare visar resultaten att anvandare
ser sociala robotar bdde som ménniskolika och som maskiner samtidigt.

Forvantningar kan ocksa ses som en bakomliggande variabel inom sMRI-forskning
eftersom tidigare erfarenheter kan péverka deltagare i kommande interaktioner med
sociala robotar. Resultaten visar dven att anvindarupplevelsen dr unik for varje an-
viandare, &ven om roboten ir densamma, vilket bor tas i dtanke nar resultat tolkas i en
sMRI-kontext. Genom att ha férvéntningar i atanke kan vi minska det gap som uppstar
mellan méinniskors forvintningar av sociala robotar och robotarnas faktiska formégor.
Pa sa sitt kan vi frimja positiva anviandarupplevelser och forbittra interaktionen
mellan manniska och robot.
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"HOLYHLQDZRUOGWKDWLVIXOORISHRSOH HYHQWV DQG
FRQVWDQW LQIRUPDWLRQ IORZIURP WKH ZRUOG ZH UHTXL
WKDW DLGV XV LQ SDUVLQJ WKLV LQIRUPDWLRQ $ PDMRU
ZRUOG LV WKH H[SHFWDWLRQV SHRSOH KDYH RI WKHVH St
ORRNLQJDKHDG WR DQ LPDJLQHG IXWXUH VWDWH RIDIIDL!
KXPDQ PLQG XVHV SDVWHYHQWYV WR RUJDQL]HDQG UHRUJI
WR H[WHUQDO VWLPXOL 7KLV SURFHVV LV FRQVWDQW KD
RYHU WLPH ZH OHDUQ WR XQGHUVWDQG WKH ZRUOG EHWWF
WKH IXWXUH 20VRQ 5RHVH5ROGH-DQG®BKHUP¥AUDJID
*KXPDQ DQG %DURKZ\

6RFLDOLQWHUDFWLRQVDUHDQLQWHJUDO SDUW RIKXPDQ
IHHOLQJV DQG DFWLRQV LQ UHODWLRQ WR RQHVHOI LV P
H[SHEFWDWLRQV RIRWKHUV 3UHP DHFQ@BWRRGE X | |

ODVFROR DQG %LGHDOWXUQ ZH DGMXVW RXU RZQ EHKDYLRI
WKHVH H[SHFWDWLRQV LQ RUGHU WR FUHDWH VXFFHVVIXO
WLRQV ZHIRUPRISHRSOHDUH TXLWHGLITHUHQW WKDQ WK
.l D SHUVRQ ZDQWV D VRGD DQG LQWHUDEFWYV ZLWK D VRGD
XVXDOO\ QRW FKDUDFWHUL]JHG DV VRFLDO DQG VXEVHTXt}
FRPSOH[DVLQVRFLDOLQWHUDFWLRQV ,IWKHSHUVRQ LQ\
WKH\ ZLOO H[SHFW WR UHFHLYH D VRGD ,I D SHUVRQ LQV
DIULHQG IRURQH WKDW VRFLDO LQWHUDFWLRQ ZLOO UHT
7KH SHUVRQ PD\ ILUVW FRQVLGHU WKH DSSURSULDWHQHV
LPDJLQLQJ ZKDW WKHLU UHVSRQVH ZLOO EH WR VXFK D UFh
FRQVLGHU KRZ WR DVN WKH TXHVWLRQV DQG ZKDW WR VE
GHSHQGLQJ RQ LI WKH\ VD\\HV RU QR 7KHQ LI WKH IULHQ
WKH SHUVRQ PD\FRQVLGHU KRZWKH IULHQG ZLOO JHW WKH
GRQH ,I WKHIULHQG HQGV XS QRW JLYLQJ WKH VRGD WKH
IULHQG ,Q FRQWUDVW LI WKH VRGD PDFKLQH IDLOV WR G|
GLVDSSRLQWPHQW EXW WKHUH ZLOO SUREDEO\ QRW EH D
VRGD PDFKLQH FDQQRW KDYH SUHPHGLWDWHG PDOLFLRXV
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,QGHHG RXUVRFLDO H[SHFWDWLRQV DUHGLIITHUHQW WKD (
WKHUHDUHDUWLIDFWY WKDW EOXU WKHOLQHEHWZHHQ ZK

&ODUNDQG )LVFKBHFLILFDOO\ WKHUHDUHURERWYV W|
VRFLDOOVLQ QXPHURXVHQYLURQPHQWYV ZLWK WKHDLP WR
QHHGV RI SHRSOH %UMHRMHDIRXUEDNKVK DQG 'DXWHQKDF
TKUXQ OHLVWHU 7KHVH VR FDOOHG VRFLDO URERWYV D
WKHLOQWHQWLRQ RI PLUURULQJ SHRSOHVY ZD\ RI LQWHUD!
SHRSOHYLHZD VRFLDOURERWDV KXPDQ OLNHRUDVDPDF
PD\EH IURP D KXPDQ KXPDQ SHUVSHFWLYH RULWPD\EH Il
SHUVSHFWLYH 7KH PDWXULW\RI SHRSOHTV H[SHFWDWLR(
WKHVH H[SHFWDWLRQV LQ WXUQ VKDSH ZKDW LV SHUFHL
QRUPDO RUDEQRUPDO ,DOVRULIHAFH ILFWLRQ VRFLDO URER
DV DOPRVW KXPDQV  ZLWK LQWHUQDO VWDWHYV ZKLFK PD\
LQWHUDFWLRQV DQG FUHDWH KLJK H[SHFWDWLRQV 6DQG
$OYHV 20LYHLUDRBDWYHLUD DQG <DGRROWDKE EHWZHHQ D VRI
URERWIYV FDSDELOLWLHVY DQG LWV SHUFHLYHG FDSDELOL"
WKH VRGD PDFKLQH H[DPSOH LWLV KDUGHU WR SUHGLFW .
VRFLDOURERW $VRGDPDFKLQHDQGDVRFLDOURERWDUH
URERWY DUH GHVLJQHG DV EHLQJ KXPDQ OLNH LQ PDQ\ U}
HISHFWDWLRQV DNLQ WR WKDW RI D SHUVRQ ZKHQ DVNHG
HIDPSOH WKH SHUVRQ PD\DVN SROLWHO\IRUD VRGDDQG
WRZDUG DQRWKHU SHUVRQLQUHODWLRQ WR ZKDW NLQG R/

'XH WR WKH GXDOLW\ RI VRFLDO URERWY ERWK KXPDQ OLN
WR GHWHUPLQH ZKDW NLQGV Rl H{SHFWDWLRQV DUH IRUP
XOWLPDWHO\ DIITHFW WKH LQWHUDFWLRQ EHWZHHQ KXPDQ
WKLV 3K ' WKHVLVIRFXVHVRQ WKHUROHDQG UHOHYDQFH
+XPDQ 5RERW ,QWHUDFWLRQ V+5, 7KLVWRSLFLVRIPDMR
H[SHFWDWLRQV DUH D FRQVLGHUDEOH LQGLFDWRU RI EHK
WKHVXFFHVVRIVRFLDOLQWHUDFWLRQV 20FRQV SWHGL @.
WKH H[SHFWDWLRQ RI VRFLDO URERWV DQG WKHLU PDQ\ FR
DUHD ZLWKLQ WKH +XPDQ 5RERW ,QWHUDFWLRQ +5, ILHOG
VXE ILHOG RI V+5, 7KLV OLQH RI UHVHDUFK LV VXUSULVLQ
LV QRW XQFRPPRQ WKDW H[SHFWDWLRQV DUH JHQHUDOO\ |
VWXGLHV ,W LV ZHOO DFNQRZOHGJHG IURP WKH ILHOGV
VFLHQFH WKDW H[SHFWDWLRQV DUH DQ XQGHUO\LQJ DVS
PDNHV LW HVSHFLDOO\ SUREOHPDWLF ZKHQ V+5, LJQRUHV |
WKH UHVHDUFK WKDW LV EHLQJ GRQH LQ V+5, WRGD\ KROG \
URERW LQWHUDFWLRQLV VLPLODUWRKXPDQ KXPDQ LQWH
RORJ\ IURP WKHVH KXPDQ FHQWHUHG ILHOGV ,Q DGGLWL
&RPSXWHU ,QWHUDFWLRQ +&, DQG 8VHU ([SHULHQFH 8;
H[SHFWDWLRQV ZKHQ LQWHUDFWLQJ ZLWK LQWHUDFWLYH
ERWK EHIRUH GXULQJDQG DIWHU WKH L QVORUKIRPW KR/QK 15 B |
KDYH EHHQ D IHZ DWWHPSWV WR H[SOLFLWO\ VWXG\ H[SH
H[SHFWDWLRQV KDV QRW EHHQ V\VWHPDWLFDOO\ LQYHVW
V+5,ILHOG /RKVMRKVH OHLVWHU.ZRQ -XQJ DQG .QHSSHL
"-RNLQHQ DQG :LORBENUGV HW DRUVWPDQQ DQG .UIPH!
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D ODQ]JLHWDO ([SHFWDWLRQV DUHHVSHFLDOO\LPSRU\
ZKHQ WKH H[SHFWDWLRQV DUH QRW PHW EHFDXVH WKLV FLC
GHVLIQRIVRFLDOURERWY ZKLFKXOWLPDWHO\ZRXOG OHD
DQGLQFUHDVHG LOQWHUDFWLRQ TXDOLW\ :KHQ H[SHFWDW
JDSLVFUHDWHG ZKHUH WKHH[SHFWHG FDSDELOLW\DQG W
DUHQRWPHWRUSRRUO\DOLJQHG
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7TKHDLPRIWKLVYWKHVLVLVWRLQYHVWLIDWH WKHUROHR
WHUDFWLQJVRFLDOO\ZLWK VRFLDOURERWY ,DSSURDFK
SHUVSHFWLYH WR PDS RXW WKH FRQFHSW RI H[SHFWDWLF
LQWHUDFWLRQV ZLWK VRFLDO URERWYV 7KHUHVHDUFK TXF

S5SHVHDUFK 4XHVWLRQ 54 +RZFDQ XVHUVT H[SHFWDWLR

5SHVHDUFK 4XHVWLRQ 54 :KDWLVWKHUROHDQGUHOH!
WLRQV LQ V+5,"

54 ZDVIRUPXODWHG ZLWK WKHPRWLYDWLRQ WKDW WKHUH
DSSURDFKHVY RUWHFKQLTXHV WR VWXG\ XVHUVY H[SHFWD
V+5, ILHOG OHWKRGV LQ V+5, DUH W\SLFDOO\ IRFXVHG RQ
RI WKHPVHOYHV ZLWKRXW SD\LQJ DQ\ IRFXV RQ KRZ WKHV
IRUPHG 8QGHUVWDQGLQJKRZ WKHVH SUHIHUHQFHV DUH
WLRQDO LPSRUWDQW GLPHQVLRQVIRUDQDO\VLY WRZDUG\
RIVRFLDO KXPDQ URERW LQWHUDFWLRQV 8QGHUVWDQGL:!
H[SHEFWDWLRQV DOORZV IRU PDQDJLQJ WKRVH H[SHFWDWL
VXFFHVVIXO LQWHUDFWLRQV DQG SRVLWLYH H[SHULHQEH)
ZLWKLQ WKH V+5, ILHOG

)RU 54 DGGLWLRQDO LQVLJKWY QHHG WR EH DETXLUHG L(
LFDO SUDFWLFHV LQ WKH V+5, ILHOG $V PHQWLRQHG V+!
WHEKQLTXHV DUH WR D JUHDW H[WHQW ERUURZHG IURP DQ
IRFXV RQ KXPDQ KXPDQ LQWHUDFWLRQV VXFK DV SV\FKRC
DQG DORQJ ZLWK WKH IDVW JURZLQJ GHYHORSPHQW DQG V
ULVN WKDW FHUWDLQ SUDFWLFHV EHFRPH WKH QRUP ZLWK|
HWDO 7KHLQWHQGHG FRQWULEXWLRQRIDQVZHULQJ 54
RSPHQWRIDIUDPHZRUNIRUVWXG\LQJH[SHFWDWLRQVDQG
DZDUHQHVV ZLWKLQ WKH V+5, ILHOG

54 ZDV IRUPXODWHG ZLWK WKH PRWLYDWLRQ WKDW XVHU
VRFLDO KXPDQ URERWLQWHUDFWLRQV VHUYLQJDVD SRW
QHHG PRUH DWWHQWLRQ ZLWKLQ WKH V+5, ILHOG ,W LV LF
GHUVWDQGLQJ RIH[SHFWDWLRQV EHFDXVH VRFLDO URERYV
DUWLIDFWY LQ WKH ZzD\ WKDW SHRSOH PD\ H[SHFW VRFLDC
KXPDQ OLNHDQG DV PDFKLQM DGO MWHLRQ SHRSOH KDYH OH
H[SHULHQFH ZLWK WKHVH URERWYV UHO\LQJ PRUH RQ WKH
URERWY VXFKDVWKRVHSRUWUD\HGLQPHGLD ZKLFKPD\ (
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RI VRFLDO URERWYV ZKHQ LQWHUDFWLQJ ILUVW KDQG ZLWH

%\ JDLQLQJ D ULFKHU XQGHUVWDQGLQJ RI XVHUVTY ¢
PDQDJHWKHVHH[SHFWDWLRQVE\DOLJQLQJH[SHFWHG URE
FDSDELOLWLHY 8OWLPDWHO\ KDYLQJ ZHOO DOLJQHG H[S
FHVVIXO LQWHUDFEWLRQV DQG FRQVHTXHQWO\ UHVXOW L
+RZHYHU LWYV ZRUWK QRWLQJ WKDW WKHUH DUH LQVWDQG
ORZRUQHJIJDWLYHH[SHFWDWLRQV DQG PHUHO\PHHWLQJ W
DJRRG XVHU H[SHULHQFH 7KHLQWHQGHG FRQWULEXWLRC
WR UHGXFH WKH XVHUVY H[SHFWDWLRQ JDS RI VRFLDO URE]|

7+(6,6287/,1(

,QFKDSWIBUHVHQW EDFNJURXQG RQ WKH +5,DQG V+5,ILHO
LFDOYLHZRIKRZWKHILHOGY KDYHHYROYHG VLQFH WKHLI
RYHUYLHZ RIH[SHFWDWLRQVDQG KRZLW UHODWHYV WR VRF
DQG WKHRULHVY WKDW UHODWH WR H[SHFWDWLRQV /DVWO
UHSUHVHQWDWLYH UHVHDUFK RQ H[SHFWDWLRQV LQ V+5,

,Q FKDSWHIWHVHQW WKH PHWKRGV , KDYH XVHG LQ P\ WKH
WZR UHVHDUFK TXHVWLRQV 7KH PHWKRGVY LQFOXGH WKH
HYDOXDWLRQIUDPHZRUN WZROLWHUDWXUHVWXGLHVY RQ

, QFKDSWNXPPDULI|HHDFK SDSHUWKDWLVLQFOXGHGLQ WI
UL]JHZRUNVKRS FRQWULEXWLRQVWKDW UHODWHWRHWKLF
WLRQV RIVRFLDO URERWYV

,QFKDSWBUHVHQW WKHPDMRUILQGLQJVLQ WKLV WKHVLV
LOWR WKHWZR UHVHDUFK TXHVWLRQV

,Q FKDSWHALVFXVV WKH ILQGLQJV LGHQWLILHG LQ WKLV W
ELJJHUFRQWH[WRIWKH+5,ILHOGDQGWKHLPSOLFDWLRQV
, DOVR RIITHU D VHW RI JXLGHOLQHV IRU XQGHUVWDQGLQJ
HISHFWDWLRQ JDS 7KHQ , GLVFXVV WKH OLPLWDWLRQV F
GLUHFWLRQV WKLV UHVHDUFKWRSLFFDQWDNH )LQDOO\ |
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,Q WKLV FKDSWHU , SUHVHQW WKH UHVHDUFK ILHOG RI +5,
PHQW DQG WKH VXE ILHOG RI V+5, DV ZHOO DV LWV UHODW
RITHUV FRQWH[W WR ZK\DQG KRZ H[SHFWDWLRQV SOD\ VXF
URERW LQWHUDFWLRQ 7KHQ , GHILQH DQG SUHVHQW WK
KRZ LW UHODWHY WR V+5, %HFDXVH H[SHFWDWLRQV LV VX
RWKHUFRQFHSWVDQG WKHRULHV WKDW UHODWH WR H[SHF
FKDSWHU /DVWO\ , SUHVHQW SUHYLRXV UHVHDUFK RQ H[S

+80%1 52%27 ,17(5%$&7,21

7KHILHOGRI +5, DLPVWR XQGHUVWDQG WKHLQWHUDFWLRC
LV WKH VWXG\RIWKHEHKDYLRUV IHHOLQJV DQG RSLQLRQ
VRFLDO URERWV 7KH JRDO LV WR FUHDWH LQWHUDFWLRQ
VRFLDO DQG HPRWLRQDO QHHGV RI DQ LQ GIKYL €5 D DH (DX W'
LV UHODWLYHO\ QHZ ZLWK LWV FRQFHSWLRQ DURXQG WKF
0$1LQ 'DXWHQKDK®RRGULFK 6FKXOW] 7HK\M BB, ILHOG
FRQVLVWY Rl UHVHDUFKHUV ZLWK YDU\LQJ EDFNJURXQGYV
DUWLILFLDOLQWHOOLJHQFH $, HQJLQHHULQJ SV\FKROR
KXPDQ IDFWRUV +&, 8; DQWKURSRORJ\ OLQJXLVWLFV Kk
DQG RWKHU GLVFLSOLQHV :LOKINKDED®I RI +5, LV WKHU
LQIOXHQFHG E\ GLIIHUHQW LGHDV RI ZKDW LW VERXOG OR
‘HLVV /LQGEORPDQG $QGUHDYWROWWHGW DQG JBQOO
+5, UHVHDUFKHUV DJUHH WKDW WKH ILHOG VKRXOG NHHS L\
VWLOOILQGLQJFRPPRQJURXQGZKHQ FRQGXFWIRXIWHVHD
GXHWR WKHQDWXUHRIEHLQJD JURZLQJLQWHUGLVFLSOL(
VHYHUDO FKDOOHQJHV LQFOXGLQJEXLOGLQJDIRXQGDWL
WKHRULHV PRGHOV PHWKRGV DQG WRRQWY WHIEW D) & W K
W ZRXOG EH EHQHILFLDO WR FRQVLGHU DQG LQFRUS
RXWORRN WKDW PD\ FKDOOHQJH DQG HQKDQFH H[LVWLQJ
QHZ IURQWLHUV ZLWKLQ WKH ILHOG ,W VKRXOG EH QRW}
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RXWORRNDOVRLPSOLHVY WKDW UHVHDUFKHUV ZLWKLQ WK
RIOLWHUDWXUH WKHRULHVDQGDQG PHWKRGV /LQGEORP

+DYLQJUHVHDUFKHUV IURP YDU\LQJEDFNJURXQGV UHVXO!
DSSURDFKLQJWKHILHOGRI+5, 5RERWLFLVWV PLJKWDLP I
V\VWHPVIRUUHDO ZRUOGDSSOLFDWLRQV HJ FROODERU
KXPDQ RSHUDWRUV LQ PDQXIDFWXULQJ *RR&RILEKWENKXC
VFLHQFH DQG $, UHVHDUFKHUVY PLIJKW ZDQW WR LPSOHPHQ
WHPV XVLQJURERWVDVHPERGLHG RU SK\WLFDO WHVW EHC
DUWLILFLDO FRIJQLWLYH V\VWHPV $0\ *ULI+BRWBYGDBQ G 6 W |
UHVHDUFKHUV PLIJKWIRFXVRQWKHXVHUE\FUHDWLQJVXFF
IRUJRRGLQWHUDFWLRQ TXDOLW\ZLWK URERWY /LQGEORT
BVIFKRORJLVWY DQG DQWKURSRORJLVWYV PLIKW XVH UREF
WKH XQGHUVWDQGLQJ RQ IXQGDPHQWDO LVVXHV RI KRZ K
FRPPXQLFDWHZLWKLQWHUDFWLYH V\VWHPV .DKQ -UHWD

$OWKRXIK WKHUH DUH VHYHUDO FKDUDFWHUL]DWLRQV DQ
WR EH WKUHH EURDGHU YLHZV RI WKHILHOG URERW FHQW
WHUHGYLHZ DQGKXPDQ FHQWHUHGYLHZ 7KHVHYLHZV KD
E\'DXWHQKDKQ LQKHUFRQFHSWXDOVSDFHRI+5, OHL
DQ $, YLHZ KRZHYHU , IRFXV RQ 'DXWHQKDKQTV YLH
DUH FRQVLGHUHG LQ +5, DQG DUH QRW PXWXDOO\ H[FOXVL
KDYH D UHVHDUFKHU JR LQWR WKH WHFKQLFDO DVSHFWYV
URERW ZKHUHDV DQRWKHU UHVHDUFKHU PLJKW IRFXV RQ
DQG XQGHUVWRRGWKHLQWHUDFWLRQ 6RPHWLPHV WKHVF
VWXG\

JURPDURERW FHQWHUHG YLHZ WKHUHLVDQLQWHUHVW W
5RERWV WKDW KDG EHHQ XVHG XQWLO WKH HDUO\ V ZHU
VLRQDOV VXFK DV GHYHORSHUV DQG UHVHDUFKHUV LQ ODE
IRUWKHURERWWREHVRFLDOEHFDXVHWKH\ZHUHPDLQO\
LQWHUDFWLRQ %URRHWUMHORUH WKLV YLHZ KDV EHHQ WKH
DQG VWXGLHG ZLWKLQ WKH +5, ILHOG EHFDXVH WKH ILHOG .
'‘DXWHQKDKE) $OWKRXJKWKHUH KDV DOZD\VEHHQDQLQW
URERWY WKHLQWHUHVW KDV JURZQ VLIJQLILFDQWO\VLQF
WKLY WHFKQLFDO SRLQW RIYLHZ *RRGULFKDQG 6FKXOW]
WKHIROORZLQJ ZD\

7DNLQJD YHU\EURDGDQG JHQHUDO YLHZ RI +5, RQHPLJKW FRQVLG
GHYHORSLQJDOJRULWKPYV SURJUDPPLQJ WHVWLQJ UHILQLQJ ILH
WKH URERWYV ,Q WKLV FDVH LQWHUDFWLRQ FRQVLVWY SULPDULO!
QRVLQJ SUREOHPV VROYLQJWKHVH SUREOHPVY DQG WKH UHSURJUL
URERW

%H\RQG WKHURERW FHQWHUHG YLHZ WKHURERW FRJQLW
LQWHUHVW WR FUHDWH LQWHOOLJHQW V\EWHRVYVRUWKRER'
IRFXVHV RQ WKH VRFLDO URERW DQG WKH FRIJQLWLYHDQG"
URERWV DUH GHILQHG DV URERWV ZLWK DQWKURSRPRUSKL
DUHLQWHQGHG WR ZRUN LQ VRFLDO LQWHUDFW IDROGEV ZL W k
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7KH REMHFWLYH LV XVLQJD VRFLDO URERW DV DQLQW
FKDOOHQJHV UHJDUGLQJ WKH GHYHORSPHQW RI FRJQLWL"®
OHDUQLQJ DQG SUREOHP VROYLQJ $V IXUWKHU H[SODLQ

'"HILQLQJ VRFLDOO\DFFHSWDEOH EHKDYLRXU LPSOHPHQWHG IRU F
JXLGLQJ D URERWTV EHKDYLRXU LQ LWV LQWHUDFWLRQV ZLWK SHR
DFFRXQW WKH LQGLYLGXDO QDWXUH RI KXPDQV FRXOG OHDG WR PIL
DGDSWWRDXVHUYfVSUHIHUHQFHY OLNHVDQGGLVOLNHYVY HJ DQLC
URERW FRPSDQLRQ

7KXV VRFLDO URERWV QHHG WR EH DEOH WR SHUIRUP DQGC
DGDSWLYHPDQQHUDQG VKRXOG EHDEOHWREH SHUVRQDE
SHUVRQDOL]JHGWR LWV XVHU DQGFDQEHFDOOHGDFRPSD
RIFKDUDFWHULVWLFYVY 7KH VRFLDO URERW QHHGV WR KDY
XVHU LQFOXGLQJVRFLDO VNLOOV ZKLOHVHUYLQJVHYHU
VKRXOG EHYLHZHG DV D XQLTXHFRPSDQLRQ GHVLJQHG WR
LWV XVHU $OOVRFLDOURERWVKDYH LQRQHZD\RUDQRWK
FRIQLWLRQ FHQWHUHG YLHZ EHFDXVH WKH\DUH DWWHPSW
ZLWK D FRPSOH[ LQWHUDFWLRQ SDWWHUQ H J VSHHFK

WRXFK IDFH UHFRJQLWLRQDQG RWKHU IHDWXUHY WKDW F
LOWHUDFWLRQ EHWZHHQ WKHKXPDQDQG WKHVRFLDO URE

$OWKRXIJKUHVHDUFKHUV ZRUNLQJLQ WKHURERW FHQWHU
SOH[FRJQLWLYHDQG VRFLDOVNLOOVLQVRFLDOURERWYV '
OLNH LWLV ZRUWK QRWLQJ WKDW VRFLDODBWREER®YQ KRXO (
7TKHUHLVDQRQIJRLQIJGHEDWHUHIJDUGLQJWKHIXWXUHRI $
DEOH WR SRVVHVV FRQVFLRXVQHVY XVXDOO\UHIHUUHG W

KRZHYHU LQ WKLV ZRUN , IRFXV RQ WKH VRFLDO URER
ZKLFKRQOV\LVWKHLOOXVLRQRIOLIH (YHQWKRXJKVRFLDC
FRIQLWLYHDQG VRFLDO VNLOOV VRFLDOURERWYV GR QRW

7KH KXPDQ FHQWHUHG YLHZ IREXVHV RQ WKH LQGLYLGXDC
WKH URERWV +5,LV QRW H[FOXVLGHONOR®PHAGR @ ¥ L BOKWA
D OV RL\@ MHH U DVAVDIVRRF F XUV EHWZHHQDQLQGLYLGXDODQG D
URERWY $V H[SODLQHG E\'DXWHQKDKQ

$ QXPEHU RI SHRSOH DUH LQWH WL WHWK GRE® BVRVQCEH IDRUICGMKRE R W V

KRZ SHRSOH SHUFHLYH GLITHUHQW W\SHV DQG EHKDYLRXUV RI URE
VRFLDO FXHV RU GLIIHUHQW URERWHPERGLPHQWY HWF 7KHPHDQV
XVXDOO\ YLD fXVHU VWXGLHVY 6XFK UHVHDUFK VWURQJO\ IRFX
DQGDWWLWXGHV WRZDUGV URERWYV

7KXV WKH REMHFWLYH IRUDQ +5, UHVHDUFKHU ZLWK WKFE
LQYHVWLIJDWHDQG DQDO\]H KRZ KXPDQV LQWHUDFW ZLWK
QRWRQ ZKDW LV KDSSHQLQJLQVLGH WKHURERW EXW UDW|
DQGLQWHUSUHW WKHLQWHUDFWLRQ ZLWK WKH URERW ,(
PRQ WR XVHVRFLDO URERWYV L H URERWYV WKDW FDQ SHU
WR WKH KXPDQ 'DXWEHQRDRR D KXPDQ FHQWHUHG SHUVSH
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JLIXUH 7KHVRFLDO URERWV 1DR E\$OGHEDUDQ

SULPDU\FRQFHUQLVQRWPDNLQIJWKHURERWLQKHUHQWO
SHUFHDYH/&®FLDO O\GRFWRUDO ZRUN KDV IRFXVHG RQ WK
VSHFLILFDOO\LQ UHODWLRQ WR ZKDW ZHH[SHFW RI WKHVH

7+(+80%1 &(17(5(' 9,(: 62&,$/52%276 V+5, $1°
0(7+2'6

6WXG\LQJ +5, IURP WKH KXPDQ FHQWHUHG YLHZ XVXDOO\ |
URERWYV WKDW DUH DEOH WR LQWHUDFW VRFLDOO\ 6WXG
URERWLQWHUDFWLRQFDQIXUWKHUEHFDWHJRUL]JHG DV W
FRIJQLWLYH YLHZ RIWHQWLPHY DOVR IDOOV XQGHU 6RFL
LQ V+5, DQG IRU VRFLDO URERWYV 6RFLDO URERWV FDQ EI
HJ DVUHVHDUFK SODWIRUPV WR\V HGXFDWLRQDO WRR
1RXUEDNKVK DQG 'DXWHANKIDKHW DO 6RFLDO URERWYV FDQ
WDNH RQ GLIIHUHQW VRFLDO UROHV VXFK DV SDUWQHUYV
ORVW VRFLDO URERWY DUH PHDQW WR DFW KXPDQ OLNH WH
SHW OLNH VRFLDO URERWYV WKDW VHUYHYV DV D FRPSDQLF
URERWY FDQ EH ERWK VR FDOOHG DQWKURSRPRUSKLF DC
PHQWLRQHG URERWY WKDW DUH XVHG LQ V+5, DQG KDYH D
SKLF WUDLWV DUH GHILQHG DV VRFLDO URERWYV WKRXJK V
VXFK URERWV %UHRJHDQ@RXUEDNKVK DQG 'DXWHQHKD K Q
OHLVWHU )RUH[DPSOH DFFRUGLQJWR %UH]HDO

KXPDQRLG URERWY DV VKH KDV FKRVHQ WR FDOO WKHP KD
RI DXWRQRPRXV URERWY EHFDXVH WKHVH DFWLYHO\ LQW
HQYLURQPHQW DV KXPDQV DQG DUH QRW UHPRWHO\ FRQW
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SFDQFRPPXQLFDWHLQDPDQQHUWKDWVXSSRUWY WKH QD\
LWLHV RIKXPDQV ([DPSOHVLQFOXGHIDFLDO H[SUHVVLRQ
GLUHFWLRQ D% GHIR HMBHIS ,QDGGLWLRQ WKHVH URER
WRHQJDJH KXPDQVYTH[SUHVVLYHVRFLDO FXHYV

JLIXUH 7KHVRFLDO URERW )XUKDW E\)XUKDW 5RE

6RFLDOURERWVY DUHWKXV XVHG ZLWK WKH SXUSRVHWR EHk
QXPEHURIZD\WLQ ZKLFKZHXQGHUVWDQG RWKHUKXPDQ EH
FDQ XVH YHUEDO DQG ERG\ODQJXDJH JHVWXUHV IDFLDO F
WKDW PDNH XS DW\SLFDO KXPDQ KXPDQLQWHUDFWLRQ ++
WHUDFWLRQ KDYHEHHQ ZLGHO\UHVHDUFKHG DQG FRQWLQ
ILHOGV VXFK DV SV\FKRORJ\ VRFLRORJ\ FRJQLWLYH VFLH
%HFDXVH KXPDQ EHKDYLRU DQG LQWHUDFWLRQ KDYH EHHC
DORQJWLPH WKLV UHVHDUFK FDQ EH XVHG DV D IRXQGDW
EHKDYLRU LQ D VRFLDO URERW 7KXV WKH ILHOG RI V+5,
RI WKH UHVHDUFK IURP ++, -RVMYWQFREW DMKHUH LV DQ XQGHU:«
VXPSWLRQ WKDW WKHLQWHUDFWLRQ EHWZHHQ SHRSOH UH
LQWHUDFWLRQ DQG WKDW NQRZOHGJH DERXW ++, FDQ EH W
WKH GHYHORSPHQW Rl VRFLDO URERWV LV RIWHQ VHHQ D
LOQWHUDFW ZLW K MXYFX® PQ R BDDMWRERWY DUH WKHUHIRUF
ZLWK KXPDQ OLNH PRGDOLWLHV ZKLFK VHSDUDWHYV VRFL
WHFKQRORJ\ OLNH FRPSXWHUV RUVPDUWSKRQHV %HFDX)
GHVLJQHG WR EHKXPDQ OLNH WKH\FDQEH YLHZHG DV D Pt
VRFLDO URERWY DUH FUHDWHG LQ WKH LPDJH RI KXPDQV
JUHDW SRWHQWLDO WR FUHDWH VPRRWKHU LQWHUDFWLRQ
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WLV ZRUWK QRWLQJ WKDW WKLY VWURQJ FRQQHFWLRQ W
DOzD\VFRUUHFW \HWLWLVDQLQWHJUDO SDUW RIV+5, UH

9DULRXV NLQGV RI XVHU VWXGLHV DUH FRPPRQ SUDFWLFH
DQG WKXV HPSLULFDO ZRUN LV SUHYDOHQW ZLWK PDQ\ ZD
QDLUHV DUH SRSXODULQ WKHKXPDQ FHQWHUHG GRPDLQ |
GHSHQGLQJRQ ZKDW LV EHLQJ DVVHVVHG 5RVpQRMDJIHUVYV
H[IDPSOH 7KH1HJDWLYHS$SWWLWXGHVWRZDUGV5RERWG6FD
WR PHDVXUH QHJDWLYH DWWLWXGHV $WWLWXGHV DUHD S
GHILQHGUHVODWLYHO\VWDEOHDQGHQGXULQJSUHGLVSRVL
FHUWDLQ ZD\WRZDUG SHUVRQV REMHFWV LQVWLWXWLRQ
IDPLOLDO DQG $RRXBRBW DG SWWLWXGHV LQ JHC
LVDSRSXODUUHVHDUFKWRSLFL@VHYVIRMNWAHMIDWODQG DW
WRZDUGYV VRFLDO URERWV FDQ DOVR EH DVVHVVHG XVLQJ"

TKHVHLQFOXGHLQ GHSWKDQG ORQIJWHUP VWXGLHYV
RIWKHLOWHUDFWLRQ ,QDGGLWLRQ VHYHUDOPHDVXUHYV
DQDO\WVLYV FDQEHFRPELQHGLQRUGHU WR FROOHFW UHOH

JLIXUH 7KHVRFLDO URERW L&XE OHWWD HW DC

%HFDXVHWKHIRFXVLVRQWKHKXPDQ WKHZD\WKH VRFLD((
VNLOOV FDQEHPDQLSXODWHG 2QH ZD\LV WR UHPRWHO\F
:L]DUG RI12] :R= VHW XS ZKHUH WKH VRFLDO URERW LV FRC
ZLWKRXWWKHSDUWLFLSDQWITVNQRZOHGJIJH 7KH:R=VHW >
RXW FHUWDLQ EHKDYLRUV WKDW DUH QRW \HW SRVVLEOH 2
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WLVW\SLFDOO\XVHGWRHYDOXDWHDQLWHUDWLRQ ¢S
DWHFKQLFDO VROXWLRQ LV IXOO\LPSOHPHQWHG 7KH HW
PHWKRG DUHDQ RQJRLQJGHEDWH LQ WKH +5, FRPPXQLW\ E
GHFHSWLRQ E\PDQ\ UHVHDUFKHUVY EHFDXVH WKH SDUWLFI
WKH SXUSRVH RI WKH VWXG\ RUWKH FDSDEIQHW\ RI WKH U
6KDUNH\DQG 6 KDUNH\

$QRWKHU PHWKRG HPSOR\HG LQ WKH KXPDQ FHQWHUHG Y|
75 PHWKRG ZKHUH KXPDQV SOD\ VRFLDO URKRW\G YDRXRWH C
WDJHV RI XVLQJ 75 LQFOXGHEHLQJDEOH WR SURWRW\SH D
GHYHORSPHQW ,WFDQDOVREHXVHIXOLIWKHREMHFWLY
UHDFWWRKLIJKO\UHDOLVWLFVRFLDOURERWY ZKLFKDUH
LV XVHIXO LQ WKHUDS\IRU FKLOGUHQ ZLWK DXWLVP EHFD)>
WKH\H[SUHVV DYRLGDQFH WR VWUDQJHUVY WKH\UHVSRQG
DQG VRFLDO URERWY 5RELQV 'DXWHQKDKRU B QOEP XEHR ZV
5RELQVHWDO LOYHVWLIDWHG KRZFKLOGUHQZLWK D)
DUWLVW ZKRHLWKHUKDVDVRFLDOO\URERWLFDSSHDUDQ
VKRZHG WKDW WKH SDUWLFLSDQWYV GLGLQGHHGUHDFW PRI
ZDVDFWLQJOLNHDVRFLDOURERW XVLQIJWKH75PHWKRG

%RWK :R= DQG 75 DUH HVWDEOLVKHG PHWKRGV LQ KXPDQ
HVSHFLDOO\ZKHQ WKHUHLVDODFNRIVRFLDOURERWYV ZLW
+RZHYHU WKHTXHVWLRQRIZKHWKHU RUQRW WKHVH PHW
URERW LQWHUDFWLRQ DQG QRW KXPDQ KXPDQ LQWHUDFW
WKHVH PHWKRGV DOVR EHJV WKH TXHVWLRQ RI ZKDW FRXQ)
$V VWDWHG E\'DXWHQKDKQ

7KHUH DSSHDUV WR EHOLWWOHDUJXPHQW WR VWDWH WKDW D SDUYV
IRUD URERW < $QVEHKDYLRXU RID URERW ZLOO EH QDWXUDO RU DU!
RQKRZWKHKXPDQVLOWHUDFWLQJZLWKWKHURERW SHUFHLYHLW
EHKDYLRULVLQ WKHH\HVRIWKHEHKROGHU HJ WKHKXPDQLQWH
WKHURERW LWLV QRWDSURSHUW\RIWKHURERWYTV EHKDYLRXU LW

7TKHVH PHWKRGV KLIKOLIJIKW WKH FRPSOLFDWHG QDWXUH F
URERWYV EHFDXVH WKH\ FDQ EH LQWHUSUHWHG DV KXPDC
VRPHWLPHVY HYHQ SOD\HG E\ D SHUVRQ XQEHNQRZQVW WR
ZKDW SHRSOH H[SHFW IURP WKHVH VRFLDO URERWYV FDQ VW
SHRSOHLQWHUSUHW WKHP DV KXPDQ OLNSVRUWY PREFKL®Y K
V+5, ILHOG QHHGV WR IXUWKHU XQGHUVWDQG WKHH[SHULH
WKHVRFLDO URERW I|IURP D KXPDQ FHOQOWHUHG YLHZ 7KH I
WKLV SXUVXLW

86(5 (:3(5,(1&(,1 +5,

7KH 8; ILHOG LV FRQVLGHUHG FUXFLDO LQ WKH GHYHORSI
SURGXFWYV DQG VHUYLFHV 7KLV SURJUHVYV KDV UHVXOW
GHPDQGVRQWKHLQWHUDFWLRQTXDOLW\RIGLIJLWDODUW
WUDGLWLRQDO DVSHFWV RI XVDELOLW\DQG DFFHSWDQFH
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WKH +&,ILHOG +DUWVRQ ®OWIBRADK D 8; SHUVSHFWLYH ZLW
ILHOG GRHV H[LVW DQGLVJHWWLQJPRUHWUDFWLRQLQ W
/ILQGEORPDQG $QGUHROWRQ HW 5@ HQOMXQJ HWDQ
DQG*HUPDNGH :LWHW DBOKRXUPDVWL HWRB 8; ILHOGDLPV
WR GHVLJQ IRUDQG FUHDWH D SRVLWLYH XVHU H[SHULHQF
.62 DV

8VHUYV SHUFHSWLRQV DQG UHVSRQVHV WKDW UHVXOW IURP WKH X
RI' D VIVWHP SURGXFW RU VHUYLFH 8VHUYV SHUFHSWLRQV D
WKH XVHUVY HPRWLRQV EHOLHIV SUHIHUHQFHV SHUFHSWLRQV
DFFRPSOLVKPHQWY WKDW RFFXU EHIRUH GXULQJDQGDIWHU XVH

$FFRUGLQJO\ WU\LQJWR JXDUDQWHH D FHUWDLQ XVHU H[!
IRUD FHUWDLQ XVHU H[SHULHQFH LV QRW DWWDLQDEOH E
MHFWLYHDQG SHUVRQDOLQQHU VWDWHRILQGLYLGXDO KX
IRUKLJKLQWHUDFWLRQ TXDOLW\ZLWK WKHLQWHQGHG XViI
PDNHV LW SRVVLEOHWR LPSDFW WKH XVHU H[SHULHQFH /L

8VHU H[SHULHQFH FDQ WKHUHIRUH EH YLHZHG DV D U
KXPDQ WHFKQRORJ\ LQWHUDFWLRQ ZKLFK HPEUDFHV D KF
DQG 3\0D 7KXV XQGHUVWDQGLQJ UHVHDUFKLQJ DQG G
LQWHUDFWLRQ TXDOLW\DQGLPSURYLQJWKLV H[SHULHQF#

8, UHVHDUFKHUVDQG SUDFWLWLRQHUVDLPWRDQDO\]H Gl
DUWLIDFWYV ZLWK WKH XVHUVY H[SHULHQFH LZRXK®QGD +DU\
JRDOLQ8; LVWRHYDOXDWHKRZZHOO D XVHU FDQ FDUU\ R.
FHUWDLQ FRQWH[W DQG VXEVHTXHQWO\GHVLJQ WKH DUW|
+DVVHQ]DKO DQG 7UDFWLQVN\ VWUHVVHG WKUHH PDL

WKHLQWHUQDO VWDWHYV RI WKH XVHU WKH GHVLJQH
DV LWV SXUSRVH FRPSOH[LW\ DQG XVDELOLW\ DQG w
IRUWKHLQWHUDFWLRQ %HLQJDZDUH RI WKHVH IDFWRUYV
XVHU H[SHULHQFH $FFRUGLQJO\ WKHVHPDLQ IDFWRUV FL
IRUH[DPSOH XVHUYV H[SHFWDWLRQV LQWHUQDO VWDWH
FKDUDFWHULVWLF LQDQDVVLVWHG OLYLQJIDFLOLW\ FRC

8VHU H[SHULHQFH LQFOXGHYV SUDJPDWLF DQG KHGRQLF T

3UDJPDWLF TXDOLW\UHIHUV WR IXOILOOLQJWKHGR J
WKH VRFLDO URERW VKRXOG VXSSRUW WKH XVHUV WR UHD
HIILFLHQW DQG VHFXUH zZD\V 3UDJPDWLF TXDOLW\ LV VL
WHUPV Rl WKH XVDELOLW\ DQG XVHIXOQHVV RI LQWHUDFV
UHIHUV WR IXOILOOLQJ WKH EH JRDOV RI WKH XVHUV PHDC
DGGUHVV WKH SV\IFKRORJLFDO DQG HPRWLRQDO QHHGV R
LQWHUDFWLYH VIVWHPY GHYHORSHG IRU KXPDQ XVDJH L
HYRNHGLITHUHQW NLQGV RIIHHOLQJV ZLWK GLITHUHQW NLQ
LV WKXV D VXEMHFWLYH SKHQRPHQRQ RI WKH LQWHUDFWLF
DQG %LOOLQJ

JURPD8; SHUVSHFWLYH DVRFLDOURERWLVYVHHQDV D WRF
FHUWDLQ FRQWH[W RIXVH 7KHJRDO WKHUHIRUH GHILQH\
VKRXOGEHDQG ZKDW NLQG RIWDVNV LW VKRXOG FDUU\ RX\
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LWV HQG XVHUVDQG WKH SDUWLFXODAQXVIOH IR DR KW B BN L$ ©
DLP RIDURERW LV WR VHUYHDV D FRPSDQLRQ IRUROGHU L
XVHUV WR H[SHULHQFHEHLQJOHVV DORQH WKHURERW VK
VRPH LGHQWLILHG VRFLDO QHHGV DQG ZRXOG EH H[SHFWF
7KHURERW VKRXOG EH GHVLJQHG VRLW LV SHUFHLYHG DV I
LQWHUDFW VRFLDOO\ ZKLFKLV D FRUQHUVWRQHMIRU V+5, |
20 WKHRWKHUKDQG LIWKHDLPRIDURERWLVWRYDFXXP I
IRUWKH XVHU LV WR H[SHULHQFH OHVV VWUHVV RYHU FOHLE
EHKDYH VRFLDOO\WR WKH VDPH H[WHQW 7KXV EHFDXVH V
QRWLQWHUDFW ZLWK WKH XVHU WKHURERW GRHV QRW QH
SHUFHLYHG DVDQ DUWLILFLDO DJHQW 7KHUH VWLOO PLJK
WKH URERW VXFK DV QRWLI\LQJ WKH XVHU WKDW WKH URE
WKH H[SHFWDWLRQRIVRFLDOLQWHUDFWLRQDQGKXPDQ C
VRFLDO FRPSDQLRQ URERW

7KH8; GHVLJQDQG GHYHORSPHQW SURFHVV DOZD\V VWDUMW
QHHGVY RUPRWLYHV WKHQLWEXLOGVDQG GHVLIQV WKHTEL
LWLV PHDQW WR IXOILOO +DUWWRWQZRUWKX QRWLQJ WKDW
IURPD8; GHVLJQHU SHUVSHFWLYH WKHURERW LV DWKLQJ
GHVLJQHU FDQ GHVLJQ WKH URERW WR EH SHUFHLYWG DV D«
LV WKHUHIRUH LPSRUWDQW WR XQGHUVWDQG ZKDW XVHUV
RUGHUWR GHVLJQIRUD FHUWDLQ XVHU H[SHULHQFH $V PH
GLIIHUHQW IURP RWKHU WHFKQRORJLFDO DUWLIDFWV EHF
WR ORRN DQG EHKDYH OLNH KXPDQV WR FUHDWH H[SHFWD
$OWKRXJKDQWKURSRPRUSKLVP KDVEHHQ GLVEXVVHG ZLW
HUV 5HHYHV DQG 1BRFLDO URERWY WDNHVY DQWKURSRPRL
XTI\ 7KHDJHQWLDODQGVRFLDO SHUVSHFWLYHV RI VR
LQWR WKH VR FDOOHG &$6%$ SDUDGLJP L H &RPSXWHUYV {

/JHH DQG 1DVV :LWKLQ WKLV SDUDGLJP VRFLDO FRPSD
FRQVLGHUHG DV UHODWLRQDO DUWLIDFWYV

$QRWKHU LPSRUWDQW DVSHFW RI 8; VRPHWLPHV RYHUORTF
WHPSRUDO GLPHQVLRQ RILQWHUDFWLRQ ,WYV FUXFLDO W
WLYH DV LWV DEVHQFH FDQ LPSDFW RYHUDOO XVHU H[SHU
PHOQWLRQHG ,62 GHILQLWLRQ RI18; XVHUH[SHULHQFH KDV I
LQZKLFKH[SHFWDWLRQV SOD\D FHQWUDO UROH $ NH\DV.
GXULQJWKHDFWXDO LQWHUDFWLRQ ZLWK D VA\VWHP KRZH
SHUVSHFWLYH WR FRQVLGH8YV BBEBWRUHWDIDY R DIITHFWHG E\ H
EHIRUH WKHLU ILUVW HQFRXQWHU ZLWK D VI\VWHP 6XFK |
SUHFRQFHLYHG QRWLRQV RU H[LVWLQJ H[SRVXUH IURP UH
SUHVHQWDWLRQV RUGHPRQVWUDWLRQV 7KHH[SRVXUHF
PRYLHV RURWKHU SHRSOHYV RSLQLRQV ,Q WKH VDPH ZD\
DIWHUWKHDFWXDO XVDJHVLWXDWLRQ VXFKDVUHIOHFWI
HISHFWDWLRQV RU WKURXJK WKH LPSDFW IURP RWKHU X\
VI\VWHP ZKLFK PD\DOWHU WKHDFWXDO XVHU H[SHULHQFH

7TKHUHDUHPDQ\PHWKRGVLQ8, WKDWLQYROYHWHPSRUDO |
WR +5, J)RUH[DPSOH WKH 8; GHVLJQ OLIH F\FOH RU 8; ZKH
WKHFRUHDFWLYLWLHV LQ 8; +DUMNMHVRQRRABBFRDVLVWYV RI
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LWHUDWLYHVWHSY $QDO\H 'HVLJQ 3URWRW\SH DQG (YD
8, ZKHHO LVWRHQVXUH WKDW WKH GLILWDO DUWLIDFW VXt
FHUWDLQ FRQWH[WDQG WKDWWKH8; JRDOVDUHIXOILOOH«
WR VIVWHPDWLFDOO\VWXG\KRZ XVHUH[SHFWDWLRQV KDY
VRFLDO URERWV + EHIRUH GXULQJ DQGDIWHU WKHLQWHU
ZKHHO

$VGHPRQVWUDWHG LQ WKLV FKDSWHU VR IDU VRFLDO URE
WLRQV WKDW DIIHFW KXPDQ URERW LQWHUDFWLRQ 7KLV L
DOWKRXJK LW DSSHDUV WR EH DQ XQGHUO\LQJ YDULDEOH
RI 8; LV WR FRQVLGHU WKH XVHUVY H[SHULHQFHV LQFOXC
WKHUHIRUH EHQHILFLDO WR XQGHUVWDQG H[SHFWDWLRQ
,Q WKH QH[W VHFWLRQ , SUHVHQW H[SHFWDWLRQV DQG KR
H[LVWLQJUHVHDUFKLQ V+5,

(;3(&7%$7,216

, WLV KDUG WR RYHUVWDWH KRZ ODUJH RI D UROH H[SHFW
DWWHQWLRQ DQG EHKDYLRU ([SHFWDWLRQV DUH EHOLH
DIIDLUV +XPDQVDUHDEOHWRUHIJXODWHEHKDYLRUE\ LQ
RISRVVLEOHRXWFRPHY HYHQLQQRYHOVLWXDWLRQV ([S
LQWKHSUHVHQW PDGH XS RIWKHSDVWDQG WKHIXWXUH

WLV ZHOO DFNQRZOHGJHG WKDW H[SHFWDWLRQV SOD\ D k
IDFW D SRVLWLRQLQ FRIJIQLWLYH VFLHQFH LV WKDW FRJQ
WKHIRUZDUG ORRNLQJDVSHFWV RI FRIQLWLRQ WKDW LV L
.YHUDJD *KXPDQ DQG®»CHLF 9RQ &UDPRQ DQG 6FKXER\
+RKZ\ 9HUQRQ "7KH SUHGLFWLYDH RODDUWNLY" S
SXWVLDWHVWOHVYV SURDFWUYBQ»WPRIQVWDQWO\ XVLQJ LWV
DQG PRUH GLVWDQW SDVW KLVWRU\WR RUJDQL]JH DQG UHR
ZD\V WKDW VHW WKH VFHQH IRUUHVSRQVHV WR BKIRUW XUEL
SUHGLFWLYHPLQG ZRUNV E\IRUPLQJ SUHGLFWLRQV DQG YV
WHVWLQJ DV D ZD\WR XQGHUVWWD QG QUKMKIRIDERIBYWBL J KW’
S XOWLPDWHO\QDYLIJDWLQJLWPRUHHIIHFWLYHO\
7KHUH DUH VWURQJ VLPLODULWLHY EHWZHHQ ZKDW WKH S
DERXW KRZFRIJQLWLRQ ZRUNV DQG WKHKLJKHU OHYHO FR(

7TKH SUHGLFWLYHPLQG LVIRUPXODWHG LERWMWRPODES WZR
WRS GRIZAAH ERWWRP XSSHUVSHFWLYHHQWDLOV SURFHVVL
XOXV IRUPLQJLQFUHDVLQJO\FRPSOH[DQG VWDEOH SDW\
% DU +RKZ\ 7KHWRS GRZQ SHUVSHFWLYH JRHV LQ WK
ZKHUH ELJJHU FRQFHSWYV DUH SURFHVVHG ZLWK ZLGHU S
I[IURPFRPSOH[WR VLPSOH 7RS GRZQ SURFHVVHV GHULYHL
DJOREDO VFDOH DQG ZLWK JLVW LQIRUPDWLRQ L H FDS
LQIRUPDWLRQ 7TRS GRZQ SURFHVVHY GHULYH IURP SUH)
ZRUOGLQ RUGHU WR SUHGLFW IXWXUH RXWFRPHYVY 7KHVH \
RXVO\IURP ERWK WKH ORZHU OHYHOV DQG WKH KLJKHU OH
RWKHU XQWLOUHFRJIJQLWLRQLVDFKLHYHG IROORZHG E\ VI
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LQIRUPDWLRQ .YHUDJD *KXPBQKZQG %DKHQ D PLVPDWFK

RFFXUVEHWZHHQ WKHWZR SURFHVVHYVY DQLWHUDWLYH SU
OHYHO SUHGLFWLRQV DUH PDWFKHG ZLWK WKH ORZHU OH
RYHU DWULDO DQG HUURU SURFHVY XQWLO WKH LVVXH LV
% DU 7KLY SURFHVV VKRXOG RYHU WLPH GHFUHDVH DV
UHILQHG GXULQJWKHWULDO DQG HUURU SURFHVYVY 7KH SU
UHGXFLQJ WKH JDS EHWZHHQ WKH SUHGLFWHG RXWFRPH I
SUHGLFWLYH PLQG GRHV WKHUHIRUH QRW VWDELOL]H DV
LQWKHSUHGLFWLRQDQGDFWXDO RXWFRPHSURFHVVHYV

.YHUDJD HW DO SURSRVHG WKUHH PDLQ FRPSRQHQW
QDPHO\ DVVRFLDWLRQ DQDORJ\ DQG JHQHUDWLRQ RI SU}
WKHDFFXPXODWLRQRIH[SHULHQFHV WKDW EHFRPH OLQNF
$QDORJ\VUHIHUVWR QHZLQSXWEHLQJPDSSHG WR H[LVWLQ
DQG LQIHUHQFHY FDQ EH PDGH WR VLPLODU VLWXDWLRQV
UHIHUV WR WKH SUHGLFWLRQV ZH FDQ FUHDWH EDVHG RQ D
GLFWLYHPLQG ZLWKWKHVHWKUHHFRPSRQHQWVLQPLQG
VRFLDO LQWHUDFWLRQV )RUH[DPSOH ZKHQ IRUPLQJILUV
PLJKW PDNH DVVRFLDWLRQV EHWZHHQ WKH LQGLYLGXDO [
EDVHG RQ VLPLODU ORRNV DQG WKHQ ZH SURMHFW FHUW
WKDW SHUVRQ EDVHG RQ WKH SHUVRQ \RX NQRZ YLD DQDOF
%DU 7KXV ZHFDQH[SHFW FHUWDLQ RXWFRPHV RI WKH L
JHQHUDWHG SUHGLFWLRQV $ VLPLODU SURFHVV WKH H[S
DQG =DQQD KDVEHHQLGHQWLILHGDQG GHVFULEHG LQ WKF
ZKLFK LV D PXFK KLJKHU RUGHU FRJQLWLYH SURFHVV DQC
GRZQ SHUVSHFWLYH Rl WKH SUHGLFWLYH PLQG .YHUDJD
7KH H[SHFWDQF\ SURFHVV 20VRQ 5RMVHV IHFGZOQ\QOVH I X
XQGHUVWDQGLQJWKHUROHDQG UHOHYDQFHRIH[SHFWDW

'(),1,7,216

OXFK RI WKLV ZRUN LV LQVSLUHG E\ WKH UHVHDUFK GRQH F
FKRORJ\ DQG, WKHUHIRUH JURXQG P\GHILQLWLRQ RI H[S
UHVHDUFK HJ 20VRQ 5RHVFRBQEEQG6BHUPDRUJ -U

DQG3RUWHWOVRQHWDO DVZHOODV5RHVHDQG 6KHU
H[SHFWDWLRQV DV EHOLHIV UHJDUGLQJ WKH IXWXUH VWDV
WDNLQJ VRPHWKLQJ WR EH WUXH RU DFFH 'S WAVED WRKRZL\WH D
EH GHULYHG IURP EHOLHIV KRZHYHU QRW DOO EHOLHIV D
EHOLHIV DUH IXWXUH RULHQWHG )RU H[DPSOH D SHUVRC
FRROVEHYHUDJHV ZLOO JHQHUDWH WKH H[SHFWDWLRQ WK
UHIUHVKLQJLQ WKHVXPPHUKHDW ORUHRYHU EHOLHIV DU
DQG HYHQWV ZKHUHDV H[SHFWDWLRQV DUH W\SLFDOO\ UH
WKHVWDWHRUHYHQW WKDW LVVXEMHFW WR WKHH[SHFWD
KDV UXQ LWV FRXUVH %HOLHIV JHQHUDWH D XQLTXH H[SH!
,Q WXUQ D XQLTXHH[SHFWDWLRQ PD\KDYHDQ HIIHFW RQ "
ORUHRYHU VRPH H[SHFWDWLRQV DUH EDVHG RQ NQRZOHG
UHODWHG WR H[SHFWDWLRQV .QRZOHGJH LV FRPPRQO\ G}
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7DEOH '"HILQLWLRQVIRUH[SHFWDWLRQDQG DVV|

%HOLHI 7DNLQJ VRPHWKLQJWR EH WUXH RUDFFHS
.QRZOHGJH 7UXH MXVWLILHG EHOLHIV

([SHFWDWLRQ %HOLHIVUHJIJDUGLQJWKH IXWXUH VWDW
(ISHFWDQF\ 7KHDFW RIH[SHFWLQJ

$QWLFLSD@FIEI% WLYHRU QHJDWLYHHPRWLRQV UHJDUGLQ

uv
SUHGLFWLRQ 7TKHDFWRIHVWLPDWLQJ WKH OLNHOLKF
&HUWDLQW\ 7TKHHVWLPDWHG OLNHOLKRRG RIDVSHF

NLQJVRPHWKLQJIRUJUDQWHG RUUHJDUGL

SVVXPSWLREEH RIXQFHUWDLQW\

WKRXJK QRW ZLWKRXW GHEDWH 6MWHXSYBIQGREWBWZHHQ +
WDWLRQVDQG NQRZOHGJH RFFXUV ZKHQ H[SHFWDWLRQV D
VRPH WKLQJLVWUXH )RU N[DFPAIHR D GHIHWRQH[SHULHQFH
VRGD PDFKLQH QHHGV FRLQV WR GLVSHQVH D VRGD ZLOOJ
VRGD ZLOO FRPHRXW ZKHQ D FRLQLVLQVHUWHG

7TKHUHDUHDOVR RWKHU UHODWHG WHUPVDQG FRQFHSWYV \
EHOLHI FHUWDLQW\DQG SUHGLFWQRQ HZUH\RUQDNHRGVLKQHW DV
WHUPVY UHODWH WR WKH FRQFHSW RI H[SHFWDWLRQV DQG |
JRUH[DPSOH DQWLFLSDWLRQLY VLPLODU WR H[SHFWDWLI
WLRQV OLNH VXIIHULQJ RUHQMR\PHQW RI IXWXUH VWDW
GR QRW KDYH VXFK HPRWLRQDO LPSOLFDWLRQV 7KHUH PO
HITHFW RIH[SHFWDWLRQV EXW LWLV QRW WLHG WR HPRWL
WDWLRQLV FRQILUPHG RUGLVFRQILUPHG $QWLFLSDWLRC
SHUVSHFWLYH DV WKH fSUHGLFWLYHPLQGTWKHRU\RIFR.

7+((;3(&7$1&<3528&(66

7KH H[SHFWDQF\ H[SHFWDWLR (E\S2WR/RQVNWI DIX UH S
SUHVHQWV WKHPHFKDQLVPV XQGHUO\LQJWKH SURFHVYV RI
SUHVHQW WKH VWHSVDQ H[SHFWDWLRQ WDNHV IURP LWV IF

6RXUFHV RIH[SHFWDWLRQV

20VRQ HW DO GHVFULEHG WKUHH VRXUFHV RI EHOLHI
WDWLRQV GLUHFW H[SHULHQFH LQGLUHFW H[SHULHQFH
GLUHFW H[PHMHLHIAHUDWHG WKURXJK VHQVRU\H[SHULHQF
DQG HPRWLRQ 7KHVH VRXUFHV RIEHOLHIVDUHFRQVLGHU
ZLWK D KLJKHU FHUWDLQW\ 20VRQ BRIOWLH | D @@\CR® & DW

H[SHULBQRKHHQHUDWHG WKURXJK LQWHUDFWLRQ ZLWK RW
DUH XVXDOO\OHVV WUXVWZRUWK\DQG KHOG WR D ORZHU G
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DQG =DQQD )URP WKH SUHGLFWLYHPLQG SHUVSHFWLYH .\
% DU WKH WRS GRZQ SHUVSHFWLYH RI SUHGLFWLRQ LV
HQFH ZKLFK ZRXOG PDNH WKLV SURFHVV ILW XQGHU WKHVF
HISHFWDQF\ PRGHO E\ 20VRQ HW DO LQDNWHDQLFHEN O L H |
JHQHUDWHG WKURXJKUHDVRQLQJUHIJDUGLQJRWKHUEHOL
RUGHGXFWLRQ ,QIHUHQFHYVY DV SHUWKHH[SHFWDQF\SUR

FRXOGEHOLNHQHGWRDVVRFLDWLRQVDQGDQDORJ\IL
HW DO UHODWHG WR WKH SUHGLFWLYHPLQG WKHRU\

BURSHUWLHYVY RIH[SHFWDWLRQV

([SHFWDWLRQV FDQ YDU\ DORQJ IRXU GLIIHUHQW GLPHQV]
H[SOLFLWQHVV DQGLPSRUWDQFH 20 V&RHU &R \DVQWE R D C
WKHFRQILGHQFH OHYHO WKDW DQ LQGLYLGXD ®KEHANWKDW
VLELOWMMAUVY WR WKHOLNHOLKRRG RI DQ H BSHFFW OMIHHRUY W R E
WR ZKDW GHJUHH DQ H[SHFWDWLRQ LV FRQVFLRXVO\JHQHL
H[SOLFLWO\JHQHUDWHG 6RPHH[SHFWDWLRQV DUHLPSOL
WKH GHJUHH RI FHUWDLQW\ ZKHUHDV RWKHU H[SHFWDWLR
WKRXJKW DERX\W S RIJWWDEIFHH V WR WKH H[SHFWDWLRQYV VL
KLIKHULPSRUWDQFHKDYLQJDKLJKHULPSDFWRQ QHHGV I

&RQVHTXHQFHV RI H{TSHFWDWLRQV

7KH UHVW Rl WKH H[SHFWDQF\ SURFHVV UHODWHV WR WKF
20VRQ 5RHVH DQG =08®MWDWLRQV FDQ EHFRQILUPHG RU
%DVHG RQ FRQILUPHG DQG GLVFRQILUPHG H[SHFWDWLRQ\
HOLFLWHG &RQILUPHG H[SHFWDWLRQV RIWHQ OHDG WR S
RIWHQ DUH KDQGOHG LPSOLFLWO\ DQG ZLWK HDVH DQG
ZLWK JUHDWHU FHUWDLQW\ &RQILUPHG H[SHFWDWLRQV
SRVLWLYHRU QHJDWLYH JLYHQ WKHLQIHUHQFHV DUH PD
H[SHFWDWLRQ ,| IRUH[DPSOH DSHUVRQKDV EHHQ IHHOL
WR UHFHLYH EDG QHZV IURP WKH GRFWRU DQG WKHQ WKLYV
LQVWDQFH ZKHUHLWLVFRQILUPHGLVVWLOOYLHZHGDVD ¢
HYHU WKHDFWXDO QHJDWLYHIHHOLQJRIEHLQJVLFENLV W
E\WKLV SURFHVV $UJXDEO\ WKHLQLWLDO SRVLWLYH DIIH
QRWLFHDEOHE\WKHVHFRQGDU\DIIHFWRIWKH QHZV RIEH

, QFRQWUDVW WRFRQILUPHG H[SHFWDWLRQV GLVFRQILUP
QHIJDWLYHDIIHFWLYHUHVSRQVHVDQGDUHKDQGOHGH[SO
DQGQHHGIXUWKHU SURFHVVLQIJLQRUGHUWRPDNHVHQVH
DIITHFWV PD\ DOVR RFFXU IRU GLVFRQILUPHG H[SHFWDWLR
IHHOLQJVLFNDQGH[SHFWLQJEDGQHZVIURPWKHGRFWRU I
LVGLVFRQILUPHG WKHLQVWDQFH ZKHUHLW LV GLVFRQILL
DIITHFW LQ WKLY PRGHO 7KHDFWXDO SRVLWLYHIHHOLQJR
DIITHFW DV H[SODLQHG E\WKLV SURFHVYV $JDLQ DUJXDEO\
EHRYHUVKDGRZHG DQG SUREDEO\ QRW QRWLFHDEOH E\ WK
QHZV RIDFWXDOO\QRWEHLQJVLFN

$V H[SHFWDWLRQV UHODWH WR SUHGLFWLRQV RI WKH I XWX
DQGQHIJDWLYHDIIHFWZKHQDQH[SHFWDWLRQLVGLVFRQIL
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JLIXUH $ PRGHO RIWKHH[SHFWDQF\ H[SHFWDWLRQ SU|I
S PRGLILHG ZLWK SHUPLVVLRQ IRUFODULW\
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5RHVH DQG 6 KHUPPRUJ -U DQG 3RUWMHRQVWDQW SDWW
PDWFKLQJLV XQIROGLQJEHWZHHQ WKH SUHYLRXV RXWFRF
WKH DFWXDO RXWFRPH 7KLV LV VRPHWLPHV LV FDOOHG IC
3RUWHU 7KLV SURFHVVRIH[SHFWDWLRQVDQDO\VLVLVPR
DQG KDSSHQV VZLIWO\ZLWK ORZ FRJQLWLYH HIIRUW :KHQ
LW XVXDOO\ JRHVY XQQRWLFHG :KHQ DQ H[SHFWDWLRQ L
XVXDOO\SURGXFHV D QHIJDWLYHDIIHFWDQG LV EURXJKW W
OLNH D SUHGLFWDEOH ZRUOG DQG ZKHQ WKLV LV QRW Wk
DV XQSOHDVDQW 20VRQ 5RHVIS SDU®D ODGQ@DFDQ EH GUDZC
SUHGLFWLYHPLQGWKHRU\ DVDFRQVWDQW PDWFKLQJRIS
LQ RUGHU WR LPSURYH SUHGLFWLRQV RYHU WLPH LQFOXG
LQ ZKHQ D SUHGLFWLRQ GRHV QRW PDWFK WKH DFWXDO RX\

2QFH WKH SURFHVV RIILIJXULQJ RXW ZKDW ZHQW ZURQJ LQ
EHIJLQV WKH H[SHFWDWLRQV DUH HYDOXDWHG L H LQIH
IXWXUH H[SHFWDWLRQV 7KHUHDUHWZR RXWFRPHV RI WK/
WKH H[SHFWDWLRQV RUUHWDLQLQJ WKH H[SHFWDWLRQ
DQ H[SHFWDWLRQ LVDGMXVWHG PHDQLQJ WKDW WKH H[S!
EHWWHU ZLWK WKH HYHQW DQG WKXV VKRXOG OHDG WR F
WLPH 5HWDLQHGH[SHFWDWLRQ KRZHYHU LVZKHQDQHIS
FRQWUDGLFWRUVALQIRUPDWLRQ 7KHGLVFRQILUPDWLRQ P
QRW OHDG WR UHYLVLQJ WKH H[SHFWDWLRQ 7KLV FDQ KD
H[SHFWDWLRQ PD\ EH UHWDLQHG GXH WR WKH UREXVW YL
EDVHG RQ QRUPV DQG VWHUHRW\SHYVY 20VRMH BBEWHH QG
WKLY SKHQRPHQRQ LQ UHFHQW HYHQWY ZKHUH SHRSOH Ul
WKH P\ULDG RIVFLHQWLILF EDFNLQJIRULWY EHQHILWYV DQ
PRUH SUHYDOHQW GXULQJ WKH &29," S&SKPH&GEHPLFKHDVU
FRIQLWLYH GLVVRQDQFH WKHRU\ VWDWHY WKDW LI IDFHC
XQSOHDVDQW IHHOLQJV ZLOO EH H[SHULHQFHG DQG XOWL
WKDWLV OHDVWOLNHO\WR FKDQJH Z L 9RHEHHWH/GEDEIKHUE D 8
7KLY PHDQV WKDW LI RQH KDV D UREXVW YLHZ RI VRP
ZLOOEHUHWDLQHG GHVSLWHEHLQJIDFHG ZLWK ORWYV RI G

7KH ODVW FRQVHTXHQFHV RIDQ H{SHFWDWLRQ DUH EHKDY
PHDQ YLUWXDOO\DQ\EHKDYLRU WKDW DQ LQGLYLGXDO PD
KDV D PDMRU UROH LQ LQWHUDFWLRQV EHFDXVH H[SHFWD
20VRQ 5RHVH DQG =DSDRPDOO\ SHRSOH ZLOO EHKDYH LQ I
WKH SDUWLFXODU FRQWHQW RIDQ H[SHFWDWLRQ 7KLV LV
QRW JHWWLQJYDFFLQDWHG GXHWR IHDU RI JHWWLQJ VLFEN
SHUVRQ ZLOO JHW VLEN OHDGV WR WKH EHKDYLRU RI FKRRYV
H[DPSOHLVIURPDFODVVLFSV\FKRORJ\H[SHULPHQW WKDW
ZKLFKLVDEHKDYLRUH[KLELWHGE\SHRSOHZKRNHHSIDLO|
H[SHFWDWLRQ WKDW WKH\ZLOO NHHS IDLOLQJDQG WKHUHI
VLUHG RXWFRPH 6HOMKIPDRQFHSW LV UHODWHG WR VHOI |
ZKHUH DQ LQGLYLGXDOYTV H[SHFWDWLRQ LQIOXHQFHV WKH
WKDW DOLJQV ZLWK WKH LQLWLDO H[SHFWDWLRQ DIILUPL
=DQQD 3HRSOHEHKDYHLQ ZD\VWKDW DUH FRQVLVWHQYV
7KLV UHODWHY WR WKH W\SHV RIHYLGHQFH WKDW DUH XV}
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HIDPSOH H[SHFWDWLRQV JHQHUDWHG IURP GLUHFW H[SH
JUHDWHU FHUWDLQW\ ZKLFKLPSOLHVY WKDW SHRSOH ZLWK
DQHDVLHUWLPHDGMXVWLQJWKHLU EHKDYLRU EHFDXVH W
HISHFWDWLRQV

$QRWKHU DVSHFW RI WKH EHKDYLRUDO RXWFRPH RI H[SHF
ZKLFKLVWKHGHOLEHUDWHEHKDYLRUD SHUVRQHQJDJHV L
20VRQ 5RHVH DQG =DI@QPHUVRQ SXWV D FRLQ LQ D VRGD
QRVRGD FRPHV RXW WKH SHUVRQ PD\DOWHU WKHLU EHKD
ZHQW ZURQJ 7KH SHUVRQ PD\WKLQN WKDW WKH VRGD LV V\
WULHV WR VKDNH WKH PDFKLQH ZLWK WKH H[SHFWDWLRQ \
GRHV QRW FRPH RXW WKDW H[SHFWDWLRQ LV GLVFRQILUF
PRYHRQWRRWKHU K\SRWKHVHV DQG WHVW WKHP XQWLO W
XOWLPDWHO\JHWWLQJWKH VRGD

62&,%/ (;3(&7%$7,216

6R IDU , KDYH SUHVHQWHG H[SHFWDWLRQV RQ D JHQHUDC
H[SHFWDWLRQV WDNHIURPIRUPLQJH[SHFWDWLRQV WR WK
,ZLOO QRZ WXUQ WR VRFLDO H[SHFWDWLRQV ZKLFK DUH
H[SHFWDWLRQV 7KH H[SHFWDWLRQV ZH IRUP RI IXWXUH V
VLWXDWHG LQ WKH ZRUOG ZKLFK LV IXO0O RI VHYHUDO Wt
FRSH DQG LQWHUDFW ZLWK RWKHUV D ZLGH UDQJH RI VR
5XGOLQJ 2WKHU SHRSOHfVWKRXJKWV IHHOLQJV DQG DF
SURFHVVHV QHHGWREHPDQDJHGLQUHODWLRQWRRQHVH
GXULQJDQGDIWHUDQLQWHUDFWEKRJ DAHHL BHWQWHUDFWLR
IRUPH[SHFWDWLRQVRIKRZWKHSHUVRQPD\DFWRUZKDW V
IHHOLQJ DQG SODQ WR DFW DFFRUGLQJO\ $FFRUGLQJ WR ¢
WDWLRQV DUH WKH EDUH PLQLPXP WR PDNH VHQVH RI D VKI
EHWZHHQ WZR SHRSOH ,I ZHUHSODFH WKH PDFKLQH IURP
ZLWKDQRWKHU SHUVRQ EULQJLQJDVRGD WKHH[SHFWDWL
SHUVRQ VD\V WKDW WKH\ZLOO EULQJD VRGDDQG IDLOV WR
OHW GRZQ DQG VXEVHTXHQWO\DFW GLIIHUHQWO\WRZDUG
IDLOV WR JLYH D VRGD WKHUH ZRXOG DUJXDEO\ EH RWKH
IUXVWUDWLRQ ZLWK WHFKQRORJ\DQG GHFUHDVHG WUXVW
WKH VRFLDO DVSHFWV RI WKLV NLQG RILQWHUDFWLRQ $V
+HLGHU WKHUH DUH WZR NL@& V@RI SHUF B SWILRRY +
SHUFHSWKRQRUPHU UHIHUV WR KRZ ZH SHUFHLYH DQG LQ\
REMHFWV ZKHUHDV WKH ODWWHU UHIHUV WR KRZ ZH SHUFHL
7KH H[SHFWDWLRQV IURP WKHVH W\SHV RI SHEARSMRHRQ YD
KDYHLQWHUQDO SV\FKRORJLFDO SURFHVKHWRISRYNBV Y H
VXFK SURFHVVHV :HGR QRW H[SHFW WKDW DQ REMHFW FDQ
GR

JZHWXUQ WR KXPDQ URERW LQWH WXAHMLIRYWHH U E HIFIRKRJHHV
FRPSOH[ $OWKRXJKVRFLDOURERWY DUHWKLQJVY WKH\FD

ZKLFK PDNHVDQLQGLYLGXDOYV H[SHFWDWLRQV RI VR
6RFLDO URERWYV DUH SXUSRVHO\ GHVLJQHG WR EH SHUFHL






	Abstract
	Sammanfattning
	Acknowledgements
	Publications
	Contents
	List of Figures
	List of Tables
	1. Introduction
	1.1 Aim and research questions
	1.2 Thesis outline

	2. Background
	2.1 Human-robot interaction
	2.1.1 The human-centered view: social robots, sHRI, and methods
	2.1.2 User experience in HRI

	2.2 Expectations
	2.2.1 Definitions
	2.2.2 The expectancy process
	2.2.3 Social expectations

	2.3 Related Concepts and theories in sHRI that make up expectations
	2.3.1 Expecting agency in social robots
	2.3.2 Anthropomorphism: designing and displaying social robots
	2.3.3 The impact of social robots in design and presentation

	2.4 Previous research on expectations in sHRI

	3. Method
	3.1 Developing the Social Robot Expectation Gap Evaluation Framework
	3.2 Literature reviews
	3.2.1 Literature review A
	3.2.2 Literature review B

	3.3 Empirical study
	3.3.1 Participants
	3.3.2 Procedure
	3.3.3 The robot and technological setup
	3.3.4 Ethical considerations
	3.3.5 Data collection and analysis related to the experiment
	3.3.6 Data collection and analysis related to the UX evaluation
	3.3.7 Data collection and analysis related to the qualitative analysis


	4. Summary of papers
	4.1 Paper I
	4.2 Paper II
	4.3 Paper III
	4.4 Paper IV
	4.5 Paper V
	4.6 Paper VI
	4.7 Paper VII
	4.8 Other publications – workshops

	5. Findings
	5.1 RQ1: How can users' expectations be studied in sHRI?
	5.1.1 A framework for studying expectations
	5.1.2 Methodological practices in sHRI

	5.2 RQ2: What is the role and relevance of users’ expectations in sHRI?

	6. Discussion
	6.1 Implications of findings
	6.2 Guidelines
	6.2.1 Guideline 1
	6.2.2 Guideline 2
	6.2.3 Guideline 3
	6.2.4 Guideline 4

	6.3 Limitations and future work
	6.4 Concluding remarks

	References
	Published and Submitted Papers
	Paper I
	Paper II
	Paper III
	Paper IV
	Paper V
	Paper VI
	Paper VII

	Publications in the Dissertation Series

