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Z* ZNTRODUCTION

Conv[\]^_`fg^j ]fk`^j \frf_] ^\[ becomigl `gk\[^]`gljq prev^u
xyz{ |z society} {~�|z� {�y ��xy �� ~��|�{~z{� ~z� ����~z|�z�
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Ä|{� �Å�� �~�~Ã|x|{|y�} ~z� theÆ ~�y �Å��yz{xÆ z�{ privacÆÇ
aw~�yÁ È�Å�} anÆ �~{~ �{��y� �� xy~�zy� ÃÆ {�y ��Ã�{ �~z
Ãy ÉÅy�|y� ÃÆ anÆ�zy Ä|{��Å{ anÆ res{�|�{|�z� ÊËÌ} Ä�|��
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\frf_r Additionally, ]fk`^j \frf_] df gf_ kô\\[g_jq ô_`j`	[ ^kk[]]
kfg_\fj ]q]_[s] 
�� _ø^_ k^g r[ fr_^`g[d _ø\fôlø _ø[ intel\^_`fg
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ûú�aü û �û��� a��h�����p� ���ü�h[ üt�� ûaa��û�t w�oo �ü�oo fû�o
'" complex &%�!'����! conv+�/�!'�"/*

Additionally} soci~x ��Ã�{� ~�y env|�|�zy� {� Ãy Å�y� |z
�|��xÆ privacy-sensitivy ���~|z�} |z�xÅ�|z� �y~x{��~�y [6],

T !" w#$% w&" "'((#$)*+ !i (&$) b- ) * N&)!#i&. S/!*i/* F#'i+&)!#i 'i+*$

012 aw3456 C789:;<;=<<> C789:?@AB:@> C789ABB<:A?> 3D5 DRL-1906854.
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MOPOQ RMOUVXXVX Y XVQ OZ \VQY]YQY e^QMYUQV] ZMO\ Y convVMXYQ_O` Y`] ]VU_]VX

QcV privacy XQYQV OZ Qc_X convVMXYQ_O`g jX_`k Qc_X privacy XQYQVl QcV MOPOQ UY`

]VQVM\_`V ncVQcVM _`ZOM\YQ_O` UY` PV YRRMORM_YQVqy XcYMV] n_Qc OQcVM zXVMXg

W{ ev|}~|�{� ��{ effectiv{�{�� �� ��{ �{���� ���� tw� ~�{� studies.

w��������� ���� assistiv� therap� ������� ���� ������� ���� ���

�� ¡¢ £¤¥¦ ¤¤§¨ ©�¡¢¡ enª«¬�­ ¡­®¢ proª«¯¡ ®�¡ ¢�°«±² ¬�³�®

Ä|{� e´���Å�y ~z� ~��y�� {� �|��xÆ sensitivy |z����~{|�zÁ µz
¶·¸¹ ¶¸º»¼½¾¿¶À ¾Á Â¼Ã Äº ¸¹¼ÅÅº»Æ¾»Æ Á¿ Ç¾¶Á¾»Æ·¾¶¹ ÄºÁÈºº»

~������|~{y privacÆ Ã�Åz�~�|y�} ~� |z����~{|�z {�~{ mus{ Ãy
ÉÊËÌÍÎ ÏÐÑÊ ÒÓÍ ÔÉÍÌ ÕÐÖÊÑ ×ÒÉÍ ÉÐÖÓÐØÙËÓÑ privacÚ ÛÐÒÜËÑÐÒÓÉ

ÝÞßà áÞâãßä ÝåæÞ çæÞßãáè éçàáåäßã æÞß folloÝåàê convßãáâæåçà

b+!@++" !)+ ��b�!. Misty. �"- Barbara’/ father. Bill:

ëìíîïðîñ òóôõö ÷ôøùú pasøöø ûú Barbara’ø rüüýþ ÷ôøùú

overhears Barbar� ��ÿt��� �� �h� phone.

B������� I ����	 I’ll j
�� ��s�	 o
� bs
o�s m� p��s��� gs�

øfs[... Y^ ��s ]ô\[ theq won’_ ev[g gf_`k[... O�^q ][[ qfô
�! !)+ ���! �
ëìíîïðîñ L���� �h�� evening� ��ÿÿ s���ts w��h Misty.

B���� HeÆ Misty} havy Æ�Å �yyz �Æ �~Å��{y�d µ {�|z� ��y
s`lø_ hav[ ]_^q[d j^_[ ^_ ]køffj, bô_ ]ø[ didn’_ ]^q anything.

�� ���� �� �!"�#$ Misty’� %���&#�'" #( �� )�#� conv "�!��#�

s^q negativ[jq `s÷^k_ Barbara’] _\ô]_, bô_ s^q improv[ Bill’]
�+��!'�"/)'� @'!) Misty.
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GãSSHKiäHFiMQå KNæHFiMQGPiJ devNæMJSNQF çiFP ãGNKGå actièiFé

^nffX^V`vc^[ evXcV êY]cc`cf[ ]cZ ënkW ëvhXì Privací `^^nX^
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9=::e;±° 98ED ?9 deóeE= oC;=>9De¯ ?;< ¯=>9@;?Aeô?:e@; õö÷° öøù³

úû ü ýþûÿ ûÿs� towüþa sûÿüe��û���� ü f���aüÿ��� f�þ asû������

privacy-aw]hX ^vk`]Y hvñvV^[ VW`^ wvh_ ]ZZhX^^X^ ho\ hvñvV^

&'#)! (�"!��� '"i��&�!'�" flo@ �(��// conv+�/�!'�"/*
T)+ contrib%!'�"/ �i �%� w��o ��+ �/ follows:

¥ Priv��	 Contr
����� W= proóe<= ? privac¬ E@;:>@AA=> CDeED

ex:>?E:9 conv=>9?:e@;?A 7=:?<?:? ?;< ±=;=>?:=9 privac¬ >8A=9³

��sûs þ��sû üþs ÿ�s� �ûsa �� asd�a��� whet�sþ ��f�þ
üÿ���

(�" b+ /)��+- (�+(!'�" III).

¥ D������� W+ prov'-+ sev+��� �""�!�!+- tex!%�� -�!�/+!/ i��

ev��%�!'"# conv+�/�!'�"�� privac -+('/'�"/ (�+(!'�" V-A).
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9:8<e=9 ?e7=< ?: 8;<=>9:?;<e;± pe>E=¯:e@;9 @­ conv=>9?:e@;?A

privací `c Wnë]chWnë]c `cVXh]kV`vc^ ]cZ Wnë]chhvñvV
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89=>9u :De9 >@®@: 7?¬ =e:D=> E@;:e;8@89A¬ Ae9:=; :@ conv=>9?:e@;9

]cZ êhvkX^^ VWX `còvhë]V`vc[ vh `V ë]í vcYí Y`^VXc \WXc

¯>@7¯:=< ®¬ :D= user³ A >@®@: :D?: 89=9 audio-tex:8?A e;­@>7?î

:e@; :@ perceiv= e:9 enóe>@;7=;: E?; Ae9:=; :@ conv=>9?:e@;9 ?;<

]nVvcvëvn^Yí ^VvhX[ ZXYXVX[ vh ^W]hX `còvhë]V`vc òhvë VWX^X

conv���������� �� � ���r�� �t� ��!�� m�" �##�$������" reve��

sensitiv% &')*+,-.&*' &' /01/%20%'. conv%+/-.&*'/ w&.3 *.3%+/4

µDe9 9E=;?>e@ e9 7@9: lik=A¬ :@ @EE8> Ce:D ?; honest-b8:îE8>e@89

%/+� �/o'"# !)+ ��b�! �b�%! �!)+� %/+�/*
NeïV[ \X ZX^kh`ñX hXY]VXZ wvh_^ ]cZ eï`^V`cf privací

ÆÏ5ØÎÍÏÖÆ 6ÏÉ ÆÏÕÍÈ5 ÉÏ×ÏÎÆ ÈÆ convÊÉÆÈÎÍÏÖÈ5 È7ÊÖÎÆÑ 8ÇÊÖ9 ÌÊ

ZX^kh`ñX convXh^]V`vc]Y privací ë]c]fXëXcV :;<=> theory[

@)'() motiv�!+/ �%� -+/'#" �i !)+ privac controller.

A. ��i��ÿ ?�@��s �s Convers������ÿ Ag���s
C@Ee?A >@®@:9 hav= ®==; enóe9e@;=< ?9 E@7¯?;e@;9° assist?;:9°

?;< E@AA?®@>?:@>9 :D?: liv= e; D87?; enóe>@;7=;:9 ?;< eng?±= e;

v=>®?A õö[° öFù ?;< non-v=>®?A õöGù <e?A@±8= Ce:D :D=e> 89=>9³ A

9e±;eHE?;: ®@<¬ @­ >=9=?>ED @; D87?;î>@®@: conv=>9?:e@;9 has

­@E89=< @; 7=ED?;e979 :D?: =;?®A= conv=>9?:e@;?A e;:=>?E:e@;9°

ß@@> 7?;?±=7=;: õöIJöKù° :8>; :?�e;± õ÷L° ÷öù° <=eE:eE >=­=>=;Eî

MNO PQQVX disYZ\MO]Y^M_N PQ`X QbVX convcgjY^M_NYk Ocj^]gcj PQlX

npq[ ]cZ sevXh]Y vVWXh ëXkW]c`^ë^ì xcvVWXh ñvZí vò wvh_

ÇÈÆ eyÐ5ÏÉÊË 5ÍÖ7ØÍÆÎÍÕ ÕØÊÆ ÈÖË hoÌ ÉÏ×ÏÎÆ zÈÙ ØÆÊ ÎÇÊz ÎÏ

improv= 89=> ex¯=>e=;E=° e;EA8<e;± E8=9 @­ ex¯=>: 9¯==ED õ÷Iù°

{|}~������ ���� ���� ���� ���|� ����� ��� �������~����� �����

�@>= >=E=;: >=9=?>ED D?9 ­@E89=< @; CD?: e9 9D?>=< e; D87?;î

����� conv���������� �� ¡ �� e¢£�������� �¤ ¦�§������§��¨ ©ª«�

¬¬­. /�('�� (�&&+"!�� ®¬¯­. /�('�� '"(�%/'�" ®¬°­. +&�!'�"��
Z`^kYv^nhX ±²³q[ ^W]h`cf vò VWX robot’̂ eïêXh`XckX^ ±²pq[ ]cZ

´µ¶ ·¸¶ ¹º »¹¸¸¼½ ´¹ ¶¾¿¼Àµ conv¶¿¸Á´¼¹¾¸ ÂÃÄÅÆ Çµ¶¸¶ ¸´·È¼¶¸

makX nê ] ^nñ^V]cV`]Y ñvZí vò kno\YXZfX ]ñvnV VWX ZX^`fc

/��(+ �i )%&�"���b�! conv+�/�!'�"/*
É�¡Ê¤¢� ¢£�  �Ë�¨¢ Ì§Ë¦¡ §¨ ÍÎ�� ¤¡ sha �� ¤¨ £¦Ï�¨Ð §©§¢

convXh^]V`vc^[ vXhí Y`VVYX `^ kno\c ]ñvnV Ñz{ ] hvñvV ën^V

re±8A?:= :D= <e9EA@98>= @­ e;­@>7?:e@; :D?: D?9 ®==; 9D?>=< Ce:D

e:³ T@ g?e; 89=> :>89: ?;< H;< Ce<=9¯>=?< ?<@¯:e@;° >@®@:9 789:

8;<=>9:?;< ?;< <=Ae;=?:= ®=:C==; 9D?>=?®A= ?;< ;@;î9D?>=?®A=

`còvhë]V`vcì xYvcf VWX^X Y`cX^[ Ònh`] XV ]Yì ±Ónq proÔ`ZX

e;9e±D:9 e;:@ :D= v?>e@89 f?E:@>9 :D?: <=H;= 9@Ee?A ®@8;<?>e=9 e;

��
ü�Õþ�e�ÿ ��ÿsþüdÿ��� Ö×ØÙÚÛ û�d� üû û�d�ü� þ��sûÛ aÜ�ü
�d

hXY]V`vc^W`ê^[ o\cXh^W`ê ñ`]^[ ]cZ ëvh]Y diYXëë]^ì ÝX`f XV

]Yì ±Ó²q W`fWY`fWV VWX trade-ofò bet\XXc êXh^vc]Y`Þ]V`vc ]cZ

privací ]^ \XYY ]^ kvckXhc^ ^nhhvncZ`cf ^vk`]Y hvñvV^ ]cZ

àáâá ãäååæãâçäèé êâëæì wäìí ëáî îâïàçæà âëæ overðàçîãåäîïìæ äñ

òæìîäèáå çèñäìóáâçäè âä îäãçáå ìäôäâî õö÷ø öùúø âëæìæôû ñïìâëæì

motiv]V`cf wvh_ vc tWX ënYV`hn^Xh privací êhvñYXëì ÝXnñXc

XV ]Yì ±üýq êhvêv^X privací kvc^VhnkV^ òvh þÝÿ ^kXc]h`v^ Vv

motiv�!+ !)+ '&��+&+"!�!'�" �i privac "��&/ '" robots.

�. E��s���� P����i� ��ÿS����s ��� Convers������ÿ Ag���s
W���� privacy s������	s hav� b��	 extensiv��y ex
����� f��

conv=>9?:e@;?A ?±=;:9° >=?EDe;± :D= ¯>@¯=> privac¬ v=>989 8:eAe:¬

trade-off dü� es d�ü��s����� f�þ û�d�ü� þ�e�ÿûr Convsþûüÿ���ü�

?±=;:9 ?>= :¬¯eE?AA¬ v@eE= ?99e9:?;:9 inte±>?:=< e;:@ 97?>: D@7=

speak=>9 ?;< 97?>:¯D@;=9 õ[öJ[øù³ µD=9= ?±=;:9° e; :D=e> >@A=9

]^ ]c ]hV`Þk`]Y memory[ ] òvhX`fc Y]cfn]fX VvvY[ ] Ô`hVn]Y

�¡¡¤¡¢�¨¢a � k¤¢Ë£�¨ helpera �¨� Ï§ � [

�a Ï¦¡¢ Ê §Ë�¡¡ lar«�

vvYnëX^ vò Z]V]ì ;nhhXcV vv`kX ]^^`^V]cV ^í^VXë^ passivXYí

l����� ��� � wak� w��o ������ ������� ���� i�����n����� b�� ����

?¯¯>@?ED D?9 9e±;eHE?;: Ae7e:?:e@;9³ C@Ee?A >@®@:9 7?¬ eng?±=

i� ���� ! conv !e"#i��e$ i�# !%i## �#�& p"!#i'ip"# i� ����i��

conv=>9?:e@;9° ?;< ®= ex¯=E:=< :@ draC @; 9e:8?:=< E8=9° 98ED ?9

@>e=;:?:e@; ?;< ­@>7?:e@; õ[F° [Gù° :@ <=:=>7e;= conv=>9?:e@;?A

()*+,-,()+,./0 T12 u32 .4 wak2 w.*53 m)6 5,3*u(+ +12 flow .4

!)+/+ conv+�/�!'�"/ �"- b+(�&+ !�� (%&b+�/�&+ i�� %/+�/*
U^Xh^7 privací kvckXhc^ \`VW convXh^]V`vc]Y ]fXcV^ kXcVXh

]hvncZ êXhë`^^`vc^ òvh hXkvhZXZ convXh^]V`vc^ ]cZ Y]k_ vò

transparencí ]ñvnV Z]V] n^XZ `c ofòh^`VX êhvkX^^`cf ±ü89ü:qì

However° 9@Ee?A >@®@:9 ¯@99=99 7@®eAe:¬ ?;< ?<<e:e@;?A 9=;9e;±

k]ê]ñ`Y`V`X^ð ] hvñvV k]c hXkvhZ convXh^]V`vc^ `c difòXhXcV

conteïV^[ hXkvfc`ÞX f]kX^ ]cZ vñ;XkV^[ ]cZ ñX aw]hX vò `V^

��(�!'�"* T)%/. � ��b�! &� b+ �" activ+ ���!'('��"!. � (�/%��
observer< => ?@ eavABC>=DDA> F@ ? convA>B?GF=@H IJABA >?GFKAC

]cZ nch]V`ÞXZ hvYX^ khX]VX nc`qnX kvckXhc^ reg]hZ`cf users’
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eLMNOQRQVXYZ RY\ ZXOVR] ^X_Y\R`VNZc FX` eLRdM]Ng R `X^XQ dRh

movs ���o
g�o
� � user’� �oms ��j ��s� ovs��s�� ��j ����s

sensitiv+ '"i��&�!'�" ®q°. 50]

t. t�vvS��i����� P����i� Manag�v��� Theory

z� prev|�Å� privacÆ ��xÅ{|�z� ~�y z�{ y~�|xÆ e´{yz�y� t�
]fk`^j \frf_], fô\ wf\� deriv[] `g]÷`\^_`fg {\fs conv[\]^_`fg^j
privacÆ m~z~�y�yz{ |}~�� {�y��Æ Ê��Ì} part|�Åx~�xÆ |z {�y
conte´{ �� f~�|x|y� ~z� ���y� Ê��ÌÁ }~� |� ~ �|~xy�{|�~x
framew��� {�~{ ���Å�y� �z indiv|�Å~x ~z� ���Å� privacÆ
�~z~�y�yz{Á �yx~{|�z~x yxy�yz{� �Å�� ~� Ã�Åz�~�|y�} �Åxy�}
oÄzy���|�} ��z{��x levyx�} ~z� �|��x��Å�y ~�y xy~�|z� f~�{���
{�~{ ��~�y }~� theoryÁ Primarily} }~� {�y��Æ ~���Åz{� ���
{�y ��xy �� {�y �y�|�|yz{� |z privacÆ �~z~�y�yz{ ÃÆ ~x��
�|��x|��{|z� ~ �yx~{|�z��|� Ãy{Äyyz privacy} �|��x��Å�y} ~z�
kfgùd[g_`^j`_q 
���r �ø[ ÷\`gk`÷j[ f{ priv^_[ `g{f\s^_`fg kfg_\fj
'" ��� /%##+/!/ !)+ following:

����� contr��� ��� �e���� �� �m�e�me���e ��� �e��e �
����

��'+/ !� ���!+(! '"i��&�!'�" (+*#*. � /+(�+!��
[Moder��� contr��� �  ¡ ¢£ ¤¥¢¦¢ �§¨©¦ª«¬�©§ �  av«�­«®­¢

!� �"� /�&+ f�&'� &+&b+�/�
¯°ü± contrüõ² |� Ä�yz informati�z |� ��yz ~z� ~��y�� |�
�+�&'!!+- !� others.

³Å�{�y����y} {�y ��|z�|�xy �� priv~{y |z����~{|�z �Åxy� |z
´µ¶ k^÷_ô\[] õø[g, how, õ`_ø õøfs, ^gd `g õø^_ w^q] one’]
priv~{y |z����~{|�z �~z Ãy ��~�y�Á F~�{��� �Å�� ~� �Åx{Å�y}
gender, personality, ^gd _ø[ \`]�ur[g[ù_ _ø\[]øfjd k^g ^jj af{[k_
·¸¹ º¹·¹»¼½¾¿·½À¾ ÀÁ Â¸¹·¸¹» ½¾ÁÀ»¼¿·½À¾ ½Ã priv¿·¹Ä HoweverÅ

�Å�{�y� |z�|�~{|�z� �Å�� a� �|��x��Å�y w~�z|z�� �y{ ~ �~��
�Åxy} w~�z|z� {�y �y�|�|yz{ ~z� �y�{�|�{|z� {�y �|��x��Å�y ��
`g{f\s^_`fg _f f_ø[\]r Æ^kø involv[d ÷[\]fg ø^] ^ ][_ f{ priv^_[
f\ ÷[\]fg^j `g{f\s^_`fg _ø^_ theq oõg ^gd ^ ][_ f{ (non-priv^_[Ç
ÈÉÊËÌÍÎÏÈËÉÐ co-oÑÉÒÓ ÑÈÏÔ ËÏÔÒÌÕÖ Co-oÑÉÒÌÕÔÈ× ËÊ privacØ

ÙÚÛÜÝÞßàáâ ãàäáäå Þ æÚççáæèàÚÜ Úé êÛèÛÞççë ÞìßááÝ privacë ßÛçáâí

prevyz{� {�y v|�x~{|�z �� privacyÁ Moreover} ~ speaker’� �yx�Ç
îïðñòóðôõö ó÷ privøùö ïú÷óõûøùïóú ïúîïñøùöð ùõôðù øúî intimacü

Ä|{� {�y �y�|�|yz{Á However} |{ ��y� z�{ zy�y��~�|xÆ �~Å�y
ýþÿt� Ovÿe���� C�� ýþÿ�e� prov�	ÿ
 � pe�t�
��� �ppe��aþ ý�

Â¼»¼Æ¾»Æ Á¹º complex ÇÃ»¼Â¾¸¶ ¿o privacÃ ¾» convº½¶¼Á¾¿»¶À

bïê âêæðð äårïæäåâ conte
êïãðæ�ãêæáç æç àïéãçhäáëáê interactions.

ZZZ* �RIVA�� �ONTROLLEE DESIGN

S����� ������ ������� �i comple� ���i����� w���� m�������

øôs^g] eng^l[ õ`_ø [^kø f_ø[\ ^gd _ø[ \frf_ ov[\ ^ ÷[\`fd f{
_`s[� _ø`] activ[ \fj[ uncov[\] _ø[ g[[d _f ÷\fl\^s sfs[ gf_`fg
 ! conv"#$%&' ( conte)& '(& &*" privacy controller. W" %+%,&

´µ¶ _ø[f\q _f øôs^gu\frf_ conv[\]^_`fg] ô]`gl kfgk[÷_] ]ôkø
-/ co-owne0/1234 d562/278 f-6970/4 0:;5/4 -8d 678907; lev5;/ 28

!)+ -+/'#" �i �%� privac controller. �ONFIDANT.

A. Terminology

}ONFIDANT taky� ~� |z�Å{ ~ conversation’� conte´{ ~z�
�y�|�y� Ä�y{�y� {� ��~�y {�~{ convy��~{|�zÁ µz particular} |{
ô][] ^ôd`f ^gd teö_ô^j d^_^ _f deriv[ met^d^_^ _ô÷j[] {f\ ev[\q
giv"( conv"#$%&' (< #",#"$"(&'(= '&$ conte)&. M"&%+%&% &>,?"$<

ïúð@ïõöî bü conteAùôøò ùô@òöð [BFGH ñóúùøïú ïú÷óõûøùïóú about

IJKL 2. HoN OPQPRU RVWJXYZZV proceUU conv\OUYRJP]YZ ^YRY_ `cf uU\OU engYK\ in
g conversgjklnq sz{ j|} ~l�lj perceiv}� j|} conv}~�gjklnq s�{ j|} ~l�lj records
��� ������ ��� ��� ����� �� conv����� �� te��� ��� ��� te�� �� ���� ��� NLP
������ ��� ��� speak�� ��� ���¡ �� v���¢��� �£� ��� privac¡ ¤¥ ��¥¦¦�� processes
§¨¨ ©ª«¬­®§¯©¬ª §ª° mak±² § °±¯±­®©ª§¯©¬ª³ ´µ¶ °±·±ª°©ª¸ ¬ª ¯¹± ­¬º¬¯ task,
te»� �� conv{��{� �� |~���¼ ½¾¿ ��{ ��À�� �{�Á���� �� ��{ users.

{�y conte´{ �� ~ givyz convy��~{|�z} �Å�� ~� {�y �yz{|�yz{}
���Â�� �����Â��� ��� �����Â����Â��Ã ÄONFIDANÅ emplo�� �����

_ô÷j[] `g ÆÇÈÉÊ õø`kø ÷\fdôk[ kfg_\fj lev[j] ^] _ø[ ùg^j fô_÷ô_r
ËÌN X_QM_Q OXYQ`X] levN] XÍ lowg dX\N`RQNg X` ÌVÎÌ \NQN`dVYNZ

@)+!)+� '! '/ �������'�!+ !� /)��+ information.

�. P����i� Contr�ÿÿ�� Infer��i� Components

ÏÅ� Þ��{ �{y� |z devyx��|z� {�y privacÆ ��z{��xxy� w~�
køff]`gl _ø[ s[_^d^_^ _ô÷j[] õ`_ø ^ gf_^rj[ `s÷^k_ fg privacq
d`]kjf]ô\[]r Tf _ø`] [gd, õ[ ô_`j`	[d ´µ¶ _ø[f\q 
��, �Ð�, ]fk`fu
�Â�ÑÒÂ��Â�� �Â�����Ò�� �ÓÔ�� ��� ����� privac� �Â�����Ò�� �ÓÕ�� ��

|�yz{|�Æ ~ �y{ �� attribÅ{y� ��� {�y�y {Å�xy�Á Wy conver�y�
�z �yx~{|�z��|�} �yz{|�yz{} privacÆ |z�|�~{|�z ���~�y� Ê��Ì}
convy��~{|�z {��|�} levyx �� �y{~|x} x��~{|�z} ~z� zÅ�Ãy� ��
x|�{yzy�� ��y�yz{Á Wy �yxy�{y� {�y�y �y{~�~{~ attribÅ{y� �Åy
Ö× ØÙÚ ÖÛÜÝß relevàáâÜ Ýá privacã literatureä àáå ØæÚ ÖÛÜÝß ÜàçÜ

�� e´{�~�{|�z ���� raÄ te´{ ~z� ~Å�|�Á Wy ~��Å�y {�~{ {�y
\[j^_`fg]ø`÷] ^gd jfk^_`fg attribô_[] ^\[ \[^d`jq av^`j^rj[ _f _ø[
��b�! i��& '!/ '"'!'�� (�"è#%��!'�" �"- ��(��'é�!'�" sensors.

}ONFIDANT ~Å{��~{|�~xxÆ |z�y�� {�y �y�~|z|z� attribÅ{y�
êë ìííîëïðñ ì òóïôõ ö÷ ðìôóøìî îìðñóìñõ íøöùõòòïðñ úûüýþ ìðÿ

¢s¡¡°� ±­±²a¢«¢ ®¡°�­«t�¡¢¨ F«¬¢®¦ «® ±ss²«¡¢ ±�®� ±®«° ¢s¡¡°�

�y���z|{|�z {� {�~z���|Ãy {�y �y����y� convy��~{|�zÁ Ây��z�}
|{ ~��x|y� speaky� identificat|�z {� �y���z|ry {�y zÅ�Ãy� ��
�y��xy |z {�y convy��~{|�zÁ È�|��} |{ Å�y� N�~ {y��z|ÉÅy�
�§i­¡£�§�  ¢§¬�ª¢§¬ «§«­� � �  ¢ª«§¬�i tex¬¡«­ similarity� «§£

{��|� �x~��|Þ�~{|�z {� ~Å{��~{|�~xxÆ |z�y� {�y �yz{|�yz{ ��
{�y convy��~{|�z} {�y privacÆ |z�|�~{|�z ���~�y�} ~z� {�y
conve����	
� �
�	
� respectively. Finally� 	� u�e� ��e �un�e� 
o

|{�~z���|Ãy�� w���� ~� ~ ���´Æ ��� {�y levyx �� �y{~|xÁ ³|�Á �
prov'-+/ �" overvie@ �i ho@ -�!� '/ ���(+//+- b !)+ robot.
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t. Benchv��t��� P����i� Contr�ÿÿ�� Components

x^ ;ONFIDANT heaÔ`Yí nV`Y`ÞX^ sevXh]Y �Ò< ]cZ ^êXXkW

¯>@E=99e;± E@7¯@;=;:9° C= ev?A8?:=< :D= folloCe;± E@7¯@;=;:9

�" (�&&�" b+"()&��o -�!�/+!/ �//�('�!+- @'!) !)+'� task.

1� Speech Tr������������ T�� Þ� ! c"#$"%�%!&  $��c� !�'%(

^kh`êV`vc[ `^ n^XZ òvh ]nVvë]V`k]YYí Vh]c^kh`ñ`cf aní ]nZ`v

ù)ö õóbóù receivöð* Oôõ ûóîöòH Google’ð S@ööñ) ùó TeAù A+,H

�sþf�þ
û ÿ��û ÿüû- w�ÿ� ü� avsþü�s w�þa sþþ�þ þüÿs Ö/0ØÚ of

2*q¬ �" !)+ L345367889: !+/! -�!�/+! [56].

;< =>?@BC>?@ D?EGHIBIJ Kæèâçóæèâ áèáåûîçî gáïMæî âëæ òäîçð

tiv= @> negativ= e;EAe;?:e@; @­ ? giv=; tex: õFIù³ W= emplo¬ :D=

P@@±A= Q?:8>?A R?;±8?±= API’9 9=;:e7=;: anaA¬9e9 7@<=A õF[ù³

WD=; ev?A8?:=< @; :D= UVXY 58Z38\ <?:?9=: õFKù° :D= 7@<=A

]VV]`c^ ] êhXk`^`vc vò ýì:³Ó[ ] hXk]YY vò ýì]:³[ ]cZ ]c ^Ó

9E@>= @­ L³K÷÷³ F@> >8A= ±=;=>?:e@;° C= q8?;:eô= :D= 9=;:e7=;:

^kvhX^ (v]YnX^ `cZ`k]V`cf negativX Vv positivX ^XcV`ëXcV> ]cZ

ZYONM^]mcj (vYk]cj MNmM_Y^MNO deOgccg MN^_ l _kYjjcj` negativcX

/�'#)!� negativ+. "+%!���. /�'#)!� positiv+. �"- positive.

b� T���� df����j������� T"$kc cl'  kÞc'!k"%& "� tep! catev"(

>eô?:e@;° cl?99eH=9 ? tex:8?A <@E87=;: 8;<=> ¯>=9=: EA?99=9 õGLù³

Wy z{y |}y ~����y ��|z��� ����z��y API’{ ���|y�| ���{{�����

���� �����
�

�� �������� ���� conversation’� ������ W� ev������

:D= E@;:=;: classifier’9 ¯=>­@>7?;E= @; :D= ��:��  ¡¢£\85£

<?:?9=: õGöù³ µD= 7@<=A achiev=9 ?; accurac¬ @­ GF³øö¤ @; :D=

<?:?9=:³ Q@:= :D?: :D= loC=> ¯=>­@>7?;E= >=98A:9 ­>@7 :D= A?®=A9

`c VWX ��:��  ¡¢£\85£ Z]V]^XV difòXh`cf òhvë VWX Y`^V vò

��!+"!'�� !��'( ��b+�/ i��& !)+ (�"!+"! (��//'è(�!'�" model.

¥¦ Speak§¨ ©ª§~«¬­|}«¬z~® SpeakXh `ZXcV`Þk]V`vc ë]VkWX^

]c unkno\c vv`kX ^]ëêYX Vv ]c `ZXcV`Ví òhvë ] ^XV vò

kno¯�$  �!��� ° v�i' e± ²� �³! e ##i��$ speak ! i° �#i´'"#i��

`^ hX^êvc^`ñYX òvh ]nVWXcV`k]V`cf n^Xh^ ]cZ V]ff`cf ^êXXkW

seµm���� wi�t r����� ¶ONFIDAN· r����¸�� ¹º��#t»���� ¼½¾¿ 

ÀÁ ÂÃÄÁÅÆÂÇÈÉÄ ÆÃÄÄÉÊ ËÂÂÌÍÎËÏ ÐÊÎÉÊ achievÄÆ ÀÁ ÀÈÄÀ ÇÁÑÄÈ

!)+ curv+ (AÒ�� �i 2*Ó° �" !)+ Ô�ÕÖ8×84 -�!�/+! [63].

ØÙ ÚÛÜÝßàáâ TeãàäÝå ÚáÜáåÝæáàçè é�êë	��ì tex��ë� s�ê��ë���y

íîïîð ñò óôõö÷ øòöù õó ñùö÷õñôú òñûñüýþ teÿõòx Cóû�ñ÷öù wñõ�

>=­=>=;E= <?:?9=:9° CµC e9 E?¯?®A= @­ <=:=E:e;± D?:=î9¯==ED õG[ù°

òøûûýþñsñ÷� ùódøûö÷õò [���� ý÷ù ñ÷ óøþ øòöudýòö� ùöõödõñ÷�

privacy i��i	
�i�� p
�
���� W� ��� privacy p
�
���� 	�cc�	���

:D>@8±D ? 89=> study° :@ det=E: privac¬ e;<eE?:e@; ¯D>?9=9 ­>@7

] Vh]c^kh`êVð eï]ëêYX^ vò ^nkW êWh]^X^ inclnZX� “Don’V VXYY

anívcX VW`^t vh “MakX ^nhX cv vcX kno\^ \W]V \X talkXZ

about.Ó T�� STS m���� ���� �� �ONFIDAN�  !!" achiev�� a�

AÒ� �i 2*Ó0 �" !)+ 6#6 48¢9:b�5$ -�!�/+! [67].

D. ?Sÿ� Generation

WX ëvZXY VWX hnYX^ po\Xh`cf vnh privací conthvYYXh ]^

%&&'()%*)'+ r,-.& /1234 5%66)+7 *8. 5.*%9%*% *,6-.& *' privac:

kvcVhvY levXY^ì ÿc fXcXh]Y[ ]^^vk`]V`vc hnYX^ ëvZXY Ò`òhVWXct

hXY]V`vc^ `c ] Z]V]^XV vò `VXë^[ ë]êê`cf ]cVXkXZXcV^ Vv ]

kvc^XqnXcVì ;ONFIDANT eïVh]kV^ ëXV]Z]V] VnêYX^ òhvë VWX

convcgjY^M_NjX ;<M_< a_^ Yj ^<c YN^c_cmcN^j= I^ ^<cN __Nj]k^j Y

9=: @­ >8A=9 :@ e<=;:e­¬ :D= E@;9=q8=;:° >=¯>=9=;:e;± :D= control

>A l��� �� ��e� ��?�e el��� e�@ B� ���@� �� ���?�hEEel���FG��Gl�Fe�HE

natural-language/docs/categories

JKLM 3. NOPQRQPQ oU Q VWOXKYX convOZVQPKo\ V]X^ QV ZO_QPKo\V^KWV` sentiment,
fgjknqgvz {nj| k}{ k~~gjqkn{� �qn� k jgvn}gf lev{f| ��{~{ jgvn}gf lev{f~ impact
��{��{� ��{ ��À�� �|� ����}��{ ������|���� ���� | Á|����~}|� conversation.

levXYì x c]Vnh]Y qnX^V`vc ]h`^X^� Ñz{ «z gener}«§ «Ñ§�§ ¨��§�

��� �h� �����i� contr�ÿÿ���
WX follo\ ] twvh^VXê êhvkXZnhX Vv fXcXh]VX VWX^X hnYX^ì

�e>9:° C= ?;;@:?:= ? <?:?9=: @­ conv=>9?:e@;9 Ce:D :D=e> privac¬

]ccvV]V`vc^ òhvë ] ^XV vò n^Xh^ :ZX^kh`ñXZ `c �XkV`vc ÿ�>ì

W� ������� �� ������� v������ �� ��� ������� �� ���¡¢£ ¤¥¦§ ��

¨A@A>?GA ¨A@A>?©FªAC >«©AB GJ?G ¬?D ¬AG?C?G? G«D©AB e­G>?®GAC

­>@7 :D=9= conv=>9?:e@;9 :@ :D= privac¬ ?;;@:?:e@;9 ²�e±³ ø´³ ¯8>

°±²³´³µ °¶´·¸´· °±¹¸´·²º» ¸¼±½ ¾³±³¿²¾ ´À±³¾ Áº·¿º ¿¸´´³¾¶¸¼µ

ÂÃ Ä ÅÆÇ ÈÉÊËÌÉÍ levÎÍ ÏÎÐÑÐÔ lowÔ ÕÉÖÎÌÄËÎÔ ÉÌ ×ØÑ× ÈÉÊËÌÉÍÙÐ

ÚÛÜÝÜ Þßàáâßã levÜãÝ äåÞáæáÜ çÛÜáÛÜâ æ âßèßá ÝÛßéãä äåÝÞãßÝÜ æ

êëìíîïí ëîìíì ðñ îòñðóôõöîðò õò÷ hoø ôùíú ÷ìöõîû îö êúðùû÷

proüî÷ìý þìì Algoriöúô ÿ ñðó öúì ëêìù÷ðíð÷ì ðò hoø öúì

g�������� �r��� ��� r��� �t p����	� � 	t���t� lev��e

þìíðò÷S øì alloø CONFIDANT öð ëìóêðòõûî
ì öúìêì óùûìê

b� íðòöîòùðùêû� îòíðóëðóõöîòi ùêìó ñìì÷bõíf õê neø privac�

õòòðöõöîðòê öð öúì óìíðó÷ì÷ convìóêõöîðòêý Iò C�
 theoryS õ

����������� ���n����� �������� privac� �n��� dn���� � conv�����

��� ! "ONFIDAN# $%�%&�' ex()�&�� *%+,%'�' �� k%%( (-*�' �o �.%

conv/0123456 priv23/a 43 27784/1 9:9 35 m23;< u1/0 17//;< 35 2

êìö ðñ privac� îò÷îíõöîðò ëúóõêìê íðûûìíöì÷ îò ðùó ùêìó studyý

=á áÛÜà >æ?Ý áÛÜÝÜ âÜ@éÜÝáÝ áß äÜÝåâÜä privacy levÜãÝ áß ÞéâæáÜ

At�� ���� ��� Br��D�� p���t����E� �D� rules.

FGHJKLMNO P Rr�� Generation

QU procedurV RULW XENERATIONYZ[\]^]\]_ `_ WEIGHTS)
2: l[ch\j k len(metadata)
3: . X[c[q]\[ qsl[v wz] ]{qz|qz }|q Zsl\z{l[ vs{{|q\ values
4: f~� z zc �� \| `� do
5: vs{ k z � length
6: rules.append(modified ]{qz|qzYZ[\]^]\]_ sup)))

7: f~� v]Z{l[ zc Z[\]^]\] do
8: zcc[q �|c\q|lv k {lo���_ Z|^[q]\[��_ high:0}
9: . Tq]�� csZ�[q |} qsl[v }|q []�j �|c\q|l level

10: f~� qsl[ zc qsl[v do
11: f~� [l[Z[c\ zc qsl[ do
12: �� [l[Z[c\ zc v]Z{l[ then
13: items← WEIGHTS[j])

14: zcc[q controls[rule.control lev[l� �k avg(items)

15: �|c\q|l levels← argmax(control levels)

16: retur� �|c\q|l levels
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IVe �ETHODOLOGY

Wì øîêú öð ùò÷ìóêöõò÷ öúì folloøîòi õbðùö êðíîõû óðbðöê

��� conv������t��� privacy:

¥ F��JM�M�� ��M���M� Ho� &- �% deriv% privac� -  ��-��� '

B�tA DrA���DrA�� conversations?

¥ TK�L��� Priv��� ContrJGG�K� Cõò øì öóõîò õ privac�

�������� � ¡¢ £ � �¤�¦�£ ¤§§��¦¤�¦�� �¨� § ©ª¦�ª ¤��¨�¤� �¢

��«�	� ¬­� privac® rules?

¥ Ev�G¯�MLJ�� °ð ùêìó ëìóíìëöîðòê ðñ privac� õò÷ öóùêö îò

�t	��� DrA����t±t� ������	��t�� improv� ²��D �D� p�����	�

tB � privac® 	t���t����³

W% &� $,&�%$ tw� ,'%* '�,$�%' �� ´µ¶ deriv% privac� -  ��-·

öîðòê ñóðô úùôõò¸úùôõò convìóêõöîðò êíìòõóîðê öð öóõîò öúì

privac� controller¹ - $ ´º¶ ev-),-�% �.% controller’' (%*o�*»- &%

¼½ ¾¿ÀÁ½ÂÃÄÅÄÆ ¼½ÆÇÃÁÈÆ¼Ä½ ÉÈÇ½ÁÃ¼ÄÉÊ ËÌÌ ÃÇÉÄ¿ÃÈÇÉ ÍÃÄÀ Æ¾Ç
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;5á/ â50 3</ privacã controllerä á/m5å027<4; distribu34561æ 20/

êúõóì÷ ñðó ðëìò õííìêêý
ç èùó ëóðöðíðû wõê approvì÷ b� öúì

UW·é-$�'� ê '���,��� -) Revie� ë�-*$¹ - $ (-*��&�(- �' �.�

	tAp����� �D� ��r�® receiv�� ìíeîï �� compensation.
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õóì iìòìóõöì÷S óìîòñðóíì÷S õò÷ óìôì÷îì÷ öúóðùiúðùö man�

i�����	�i
��� Wi�
 �
i� 	
�	�c� i� mi��� w� �im�� �
 dev�e
c

�
� �re�� 
o 
r� privacy 	
���
ee�� similarly� T
���o
��� Study

ÿ ëóð÷ùíìê õ öóõîòîòi ÷õöõêìö ñðó CONFIDANTS iìòìóõöì÷ b�

-'a� � (-*��&�(- �' �� *%'(� $ �� '%� �o conv%*'-��� -) '&% -*��'s

t�� p��t���p��t� prov���� privac� ����t�t���� t� conv����t����

²��D difB����� A������� tuples.

1� S��� T!"#$ Wì devìûðëì÷ õ êìóîìê ðñ îòñðóôõöîðò¸

'.-*� � '&% -*��' �.-� target%$ �.% controller’' &�»(� % �' ´%!�!¹

*%)-��� '.�('¹ '% ��»% �¹  ,»n%* �o (%�()%¹ lev%) �o $%�-�)¹ ��(�&¹

- $ )�&-��� ¶s � % ex-»()% �o - '&% -*�� �' (*%'% � � %%&��� ê!

W% (*%'% �%$ %-&. '&% -*�� �� (-*��&�(- �' �.*�,�. - &»-'� 


ìíúõòîíõû Tùóf (MTùófu surve�( øì askì÷ öúìô õbðùö

öúìîó õööîöù÷ìê regõó÷îòi privacyS öóùêöS õò÷ õëëóðëóîõöìòìêê

)* +,*)-./0+), 23/-+,45 W6 dev67)869 :; 2<6,/-+)2= including

ÿ> privac�¸üîðûõöîðò êíìòõóîðê õò÷ ?@ íðòöóðû êíìòõóîðêS õê

÷ìêíóîbì÷ belowý Wì ùöîûî
ì íðòöóðû êíìòõóîðê öð covìó ôðóì

&�»»� conv%*'-��� 'B � %' �.-� -*% )%'' lik%)� -''�&�-�%$ ���.

privacC EFGEHIGJK ConverselyL privacC violatiFG JEHGMINFJ MIH

öúðêì öúõö õóì ôðóì likìû� õêêðíîõöì÷ øîöú privac� conceóòêý

W% � �% $ �� �% %*-�% �*-� � � $-�- �.-� cov%* �.% �.*%% �,�(,�

	t���t� v��r��O lowQ At������Q ��� D�gDe

RU VWXYRZ[ VX\]R^X\_ `Zb_RWX\df ghjk ljqxhz{| }qljz{~q}

�� ����������� ������� � ������ �� indi������� ������ �������

ðòì üêý ôùûöî¸ëõóö�uS îò õ êëìíîïí ûðíõöîðò �ìýiýS îò¸úðôì üêý

�,�·�o·.�»%¶! �-&. � �%*-&��� � &),$%$ - � o�*»-��� '.-*� �

beha���* ´%!�!¹ $�'&)�'� � �'! ���..�)$� �¶ -� diff%*% � -((*�(*�·

������� lev��� ��� �¡ �¢¢£¤¢£¥���¡ ¥��¢¢£¤¢£¥���¡ ¤£ �¦§¥ ¨¤¨�©�

Wª «¬¬­®¯«°ª± ª«®² ¬®ª³«´¯­ µ¯°² « privac¶ ·¯­¸«°¯­³ °²«° ¹«¶

occurý Wì selecte÷ öúìêì privac� üîðûõöîðòê afteó consulting

º»¼½¾¿ matÀÁÂÃÄÅ ÃÁÀ avÃÂÄÃÆÄÀ Ã¼ ÇÈÀÉ »ÊÂÀÉÊÀ FË½É¾Ã¼ÂËÉ repository,
https://osf.io/r7vxg/?view only=d90b8c23075d43bea67c0a0cafcaa30a
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 ûîöìóõöùóì ÌÍÿS Í@Î õò÷ î÷ìòöîñ�îòi üîðûõöîðòê öúõö õóì

relev- � �� .,»- ·*�n�� � �%*-&��� ! W% �$% ��Ï%$ sev% $�'�� &�

privac® Ð�t����t��Q �� ���	��±�� below:

[PVÑ1Ò ÓÔ"Õ!ÖÕ�Ö!�Ô×Ø ÔØ �ÔÙÔØÚ$ °îêíûðêîòi îòñðóôõöîðò

õö õ öîôì öúõö îê disruptivì ñðó öúì ÷îêíûðêìì ðó õö õ öîôì

r��������� ±® �D� t��g���� o²��� tB �D� ��Bt�A���t�e

[PVÛÜÝ VÞßàáâÞßã äßå âæç grçáâçå èßßéê ë��	�t�r�� tB infor�

ì¤�¦�� ©¦�ª ¡ � í� �� ¦�� �� ©ª � �ª  î¦§���§ � ���§¦î �§

�D� ±���ï�� �t tr�²��gD �D� pt������� dra²±�	ð�e

[PVÑñÒ òó "ÔÕ!Ö ô×�Ø�!õ prö�ÔÕ!ÙöØ�"$ °îêíûðêîòi õê õ

���r�� tB A�������p�����g pr±��	 �p�	�� �� priv��� �p�	��e

[PVÑ÷Ò Error" ÔØ judgöÙöØ�$ °îêíûðêîòi õê õ óìêùûö ðñ

õêêùôëöîðòê ðó ôîêùò÷ìóêöõò÷îòiê ðñ õòðöúìó individual’ê

privac® ±tr�������e

[PVøùú Vûüýþ judgþÿþe��� DåÝÞãßÝåà� æÝ æ âÜÝéãá ßo væãéåà�

one’s ow� d�s��� t� d�s	
�s� ov�� t�� v��
�t��� �
 ���t���

individual’� privacye

[PV-�� Vi����i��� ��� �� r���� ��� r������i�i�i�i��� ��'&)�'·

� � � o�*»-��� �,� �o - oblig-��� �� follo� *,)%'¹ &,'��»'¹

t� ���pt���±������� giv�� one’� �t�� ²��D�� � g�trpe

[PVÑ�Ò Eavesdr×��ÔØÚ$ Eavìê÷óðëëîòi îê öúì ùòîòöìò÷ì÷

$�'&)�',*% �o � o�*»-��� n� � % indi��$,-) �� another! T.�'

���)-��� ��(% �' bot. - »%- ' �o �n�-� � � � o�*»-��� - $

-&�' -' - ���)-��� -' �%))! Eav%'$*�((� � �'  �� &� '�$%*%$

� ����	� Ð�t����t� t� ��� o²�e

Follo�¼½ Á pÁÃÆ¼ÁÌ fÁÈÆÄÃ¼ÁÌ !ÇÉ¼ ½" �Ç ÅÁÌÁ½ÈÇ! Æ¾Ç ÈÄÀÂ

ëðòìòöê øîöúîò ìõíú êíìòõóîðý Givìò öúì lariì òùôbìó ðñ

êíìòõóîðê òìì÷ì÷ öð ùöîûî
ì õ öóùì fõíöðóîõû desîiòS øì ðòû�

'�*�&�)� &� �*�))%$ )�&-��� ¹  ,»n%* �o (%�()%¹ - $ � o�*»-��� 

êúõóîòi behaviorý HoweverS øì kìëö öúì õëëóðëóîõöìòìêê ðñ

êúõóîòi behaüîðó �Í(# õôbîiùðùêS @Í# õëëóðëóîõöìS @Í#

åàæ??âß?âåæáÜ$ æàä violatåßà áy?ÜÝ (twß ßo ÜæÞÛ áy?Ü çåáÛ twß

õ÷÷îöîðòõû eavìê÷óðëëîòi êíìòõóîðêu ûððêìû� bõûõòíì÷ý %úìòS

n-'%$ � ex-»()%' o*�» )��%*-�,*% [&µ'¹ �% �*��% conv%*'-��� 

)*+,./) f0+ 12*3 scenari04 E2*3 )*+,./ ,5*67818 2 60*2/,05l /31

òõôìê ðñ öúì íúõóõíöìóê involvì÷S õò÷ õ bóîìñ ÷ìêíóîëöîðò ðñ

�D� contex� tB �D� scene.

ô� Contr×Ö ScöØ!õÔ×"$ Wì íóìõöì÷ ?@ íðòöóðû êíìòõóîðêý

%úìêì êíìòõóîðê îòíûù÷ì÷ öúì êõôì ìûìôìòöê �îýìýS ûðíõöîðòS

íúõóõíöìóêS õò÷ conte9öu õê öúì privac� üîðûõöîðò êíìòõóîðêS

bùö øìóì derivì÷ ñóðô õ ÷õöõbõêì ðñ moüîì êíóîëöê Ì:(Îý Fðó

���;��<= ������ >��� Þ;t���� b� t�� g����= Ò?��<�@= b� t�p��

keyw¤£A�¡
B
��A §C ¢���� � ��� �F� MoG¥� �¥��� H�£� ����I��A

B�tA �D� ���r����g scenes.

J� Óö�ó×� K Procedurö$ Wì ëóìêìòöì÷ privac�¸üîðûõöîðò

- $ &� �*�) '&% -*��' �� (-*��&�(- �' �.*�,�. - MT,*a survey!

O,* $-�- &�))%&��� (*�&%'' follo�%$ - n%��%% ·',nL%&�' $%'�� 

- $ *%+,�*%$ %-&. (-*��&�(- � �� &�»()%�% - *- $�» sampl% �o

fiv/ 1;/620451M P2034;472631 0/2á 3<05uå< 3</ proN4á/á 1;/62045

êíóîëöê õò÷ õòêøìóì÷ õ êìóîìê ðñ qùìêöîðòê regõó÷îòi privacyS

�£¨��¡ ��A �¢¢£¤¢£¥������� ¤P �F� ¥�P¤£¦��¥¤� �F�£¥�  A�¢¥I��A

Q,/3,5 /31 )*1514 Additionallyl /31 .2+/,*,.25/) Q1+1 ask18 /0

óõòf öúì óìõûîêô ðñ öúì proüî÷ì÷ êíìòõóîð êíóîëöêý Rùìêöîðòê

vaSUVW XYUZ\]Y^ WV_V`WU`Z c` ]\V ]^_V ch XjV`aSUc kVmZmn disclo-

uhttps://cloud.google.com/natural-language/docs/categories
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Tyz{| I
}ELIABILI~� MEASURE� VI� �RONBAC�Õ� yLPHA

Constructs Study � �� Questions Cronbach’� Alpha

Privac� Score 1 4 85.95
Privac� Norms 2 4 93.53
������ Norms 2 4 91.01

Trust 2 4 94.63

',*% ���)-��� '¹ ���..�)$� � ���)-��� '¹ - $ &� �*�)'¶ - $ �%*%

�-�)�*%$ �� �.% scene’' contex�! &��% ��� &.%&a +,%'��� ' �%*%

óõò÷ðôû� distribùöì÷ öúóðùiúðùö öúì qùìêöîðòòõîóì öð ìòêùóì

attentiv� ��� leg���A��� ���pt���� ²��� �r±A�����e

Añöìó öúì êíìòõóîðêS öúì surve� îòíûù÷ì÷ qùìêöîðòê fóðô

��� privac� ��������� ������������� ���� �� ������  ����¡� ����¢

privac� îòíûîòõöîðòêý Tð ôîòîôî
ì ëõóöîíîëõòö õööóîöîðòS øì

êìûìíöì÷ ðòû� ìîiúö ðñ öúì questionnaire’ê £> îöìôêý %úìêì

îöìôê øìóì êìûìíöì÷ bõêì÷ ðò öúìîó relevõòíì öð îòñðóôõöîðò

¤¥¦§¨©¦ª«¬ ­®¤ conv¬«¦­¯¥©®­¨ privacy° ±ª¬¦¯¥©®®­¥«¬ ¥¯¬²¦ ­«¬

proÐ���� �� �D� ³´µ ��pt���t�® link�� above.

ñ� P!õ�ÔÕÔ�!Ø�"$ ÿ:? ¶ýþý ëõóöîíîëõòöêS õiì÷ @@·:¸ (Ó ¹

£ºý>S S» ¹ ÿ(ý:(¸( :Í# ôõûìS @Í# ñìôõûìu íðôëûìöì÷ öúì

surve® �� ¼í A��r��� t� average.

½¾ TráÞãÞãè âæç ¿åÞÀáÁÂ Controller

Añöìó ÷õöõ íðûûìíöîðòS øì óõò÷ðôû� êëûîö öúì Í¸ scenariðê

îòöð ?> öóõîòîòi êíìòõóîðê õò÷ ÿ@ öìêöîòi êíìòõóîðêý Privac�

êíðóìê õóì íóìõöì÷ ñóðô öúì óìêëðòêìê õò÷ ùêì÷ öð ûõbìû öúì

privacy-sensitiüîö� ðñ ìõíú êíìòõóîðý %úì dataset’ê ûõbìûê õóì

deriv%$ o*�» �.% »%- �o �.% sev% ·(�� � *-�� �·'&-)% *%'(� '%'

-''�&�-�%$ ���. %-&. surve� +,%'��� -n�,� privacy¹ sensitivity¹

õò÷ õëëóðëóîõöìòìêê ðñ ÷îêíûðêùóìý ¶êîòi öúì privac� êíðóì

õò÷ öúóìêúðû÷ê êìö õö @ý£ õò÷ £ýÿS øì íûõêêîñ� êíìòõóîðê îòöð

ÃÄÅÆÃÇ lowÈ ÉÊËÃÇÌÅÃÈ ÊÇ ÆÄÍÆ ÎÊÏÅÇÊÐ levÃÐÑÓ FinallyÈ ÇÔÐÃÑ ÌÇÃ

iìòìóõöì÷ ùêîòi öúì ôìöõ÷õöõ õò÷ íðòöóðû levìûê ðñ öúì ?>

öóõîòîòi êíìòõóîðêS õííðó÷îòi öð Aûiðóîöúô ÿý %úì öìêö êìö îê

ev��r���� r���g �D� ������® g�������� rules.

Ö¾ ×âØéÂ Üê ÙÀáàØáâÞãè âæç ¿åÞÀáÁÂ Controller

Folloøîòi öúì ÷õöõ íðûûìíöîðò ñóðô þöù÷� ÿ õò÷ traiòîòi

�Ú� privac� controllerÛ Ü� �������d relev��� ��Ý������� ß�à�àÛ

'(%%&. �� tex�¹ tex� �� '(%%&.¹ �% %*-�%$ *,)%'¶ o�* ,'% � Study

º! T.�' '�,$� o�&,'%$ � -''%''� � �.% controller’' (%*o�*»- &%

� �%*»' �o privac�  �*»'¹ '�&�-) norms¹ - $ ,'%* �*,'� tow-*$

öúì óðbðöý Tð achievì öúîêS øì ÷ìêîiòì÷ õò ðòûîòì êöù÷� öð

áâ ãäåæçæèéâêâä ëæã MTìêíî Wâ ïêâãéâä ðñ èïâçãêæòèó ôõæïõ

involv%$ - � ���-) conv%*'-��� ���. - *�n�� (*%'% �¹ - &� �*�))%*

óìêëðòêìS õò÷ õ bõêìûîòì óìêëðòêìS õò÷ askì÷ ëõóöîíîëõòöê öð

evõûùõöì öúì robot’ê óìêëðòêìêý Wì ùêì÷ öúì 
îêö� IIö õê öúì

�t	��� �t±t� p���Bt�A �� tr� study.

÷ø ùúûüý Tþÿa� OÔÇ vÄËÃÊ ÑÎÃÏÌÇÄÊÑ wÃÇÃ derivÃË fÇÊÉ ÅÆÃ

p������ �����	��
 ��
 contr�� s��
����s u��
 i� S�u
� 1� W�

öððf õ óõò÷ðô êõôëûì ðñ ÿ@ êíìòõóîðê ñóðô öúì original

Í¸ öð ùêì õê ðùó evõûùõöîðò êìö ñðó öúì privac� controller.

4https://www.mistyrobotics.com/

Eõíú êíìòõóîð íðòêîêöì÷ ðñ öúóìì üî÷ìðê îòíûù÷îòi �ÿu õ

convìóêõöîðò üî÷ìðS �@u õ íðòöóðûûìó óìêëðòêì üî÷ìðS õò÷ �£u

bõêìûîòì óìêëðòêì üî÷ìðý %úì conver"!�Ô×Ø �Ô�ö× involvì÷

twð indiüî÷ùõûê óììòõíöîòi öúì êíìòõóîð êíóîëöS øîöú õ êðíîõû

óðbðö preseòö õò÷ ûîêöìòîòi �(îiý ÿuý %úì contr×ÖÖöõ rö"�×Ø"ö

�Ô�ö× õò÷ ô!"öÖÔØö rö"�×Ø"ö �Ô�ö× îòöóð÷ùíì÷ õ neø êíìòì

������� � dif������ indi��� �! ask�� ��� �r"r� �r� ���r�#���r�

õbðùö öúì preüîðùê convìóêõöîðòý Fðó öúì íðòöóðûûìó óìêëðòêì

íðò÷îöîðòS öúì óðbðö óìëûîì÷ øîöú õò õòêøìó ÷ìöìóôîòì÷ b�

CONFIDANTý Fðó öúì bõêìûîòì óìêëðòêì íðò÷îöîðòS öúì óðbðö

ÌÎ$ÍØÎÖ %ØË× lo% privacy ÈÉÊËÌÉÍ ÏØÐÎÐÔ Ë×Î ÌÉ&ÉË 'Ê)%ÎÌÎÖ Ë×Î

individual’ê qùìêöîðò íðôëûìöìû�uý Eõíú íðòöóðûûìó óìêëðòêì

��$%� $%»� '�*-�%$ .��.¹ »%$�,»¹ �* lo� privac� &� �*�) lev%)'¹

�.�)% �.% n-'%)� % *%'(� '% alw-�' *%'(� $%$ ���. lo� control.

2* Procedure, Measure+, - A./03+5+6 W6 8-626,069 7+96)2

*05/2,5,5c 37h258+090/ conv1+)2/,05) /0 .2+/,*,.25/) /3+07c3

- MT,*a survey! T.% '�,$� follo�%$ - ���.� ·',nL%&�' $%'�� 

w���� ��	� :��t�	�:��t w�s prese�t�d w�t� � ���d�; s�;:
�

ðñ öúóìì êíìòõóîðê öð evõûùõöìý Folloøîòi ìõíú íðòöóðûûìó

0/17561/ 26á b21/846/ 0/17561/ N4á/5ä 72034;472631 </0/ ask/á

�� *%'(� $ �� - '%*�%' �o +,%'��� ' �.-� -$$*%''%$ �.% controller’'

íðôëûîõòíì øîöú privac� òðóôêS convìóêõöîðòõû òðóôêS õò÷

ov=>?@@ trustwo>BCDF=GG (proHDI=I DF BC= JKL >=MoGDBo>N link=I

abov%¶! T-n)% ê pro��$%' *%(�*�' � �.% *%)�-n�)��� �o �.% *%',)�� �

�����à P�������� �Ú��Q� Ü��� ���d�Ý�� distribn��d �Ú��n�Ú�n�

�D� qr����t������� �t At���t� ���pt��� legitimacye

èùó ÷õöõ õòõû�êîê îòíûù÷ì÷ õ óìëìõöì÷ ôìõêùóìê one-wõ�

RTRUVWXW YZ covR[XRT\] (ANCOV̂ _` dg][] tg] \YTt[YUU][ wRW

� Ü��Ú��������������� f����� ÜÚ��� �������� ��d �Ú� �����������

n%��%% �.% controll%* - $ �.% '&% -*�� �%*% ���.� ·(-*��&�(- �'

cov¤�¦¤� §j kª¦§ ¤�¤�¢§¦§ w¤§ � l ¤� î m�� �ª  �ª�   measures:

privac® �t�A�Q conv������t��� �t�A�Q ��� trust.

nx P�r�izi������ {& |!%! (-*��&�(- �'¹ -�%$ º}~�� (� � }�!�¹

S» ¹ ÿ(ý:£¸( Í?# ôõûìS ?># ñìôõûìu íðôëûìöì÷ öúì surve�

�� � A��r��� t� average.

�e RESULTS

�¾ �ããßâáâçé �áâá�çâê ¿åÞÀáÁÂ ×çã�ÞâÞÀÞâÂ ßä Conversations

%úì íðôëùöì÷ íðòöóðû levìûêS ûðíõöîðòêS êìòöîôìòöêS õò÷

��(�&' � �.% *%',)�� � conv%*'-��� -) $-�-'%� �%*% distrib,�%$ -'

follo�'B T.% $-�-'%� w-' )-n%)%$ ���. µ& lo� &� �*�) scenarios,

�� <�����t� ���t��; ���������= ��� �� ��g� ���t��; ����������

öúì ÷õöõêìö îòíûù÷ì÷ £ÿ îò¸úðôì êíìòõóîðê õò÷ @: ðùö¸ðñ¸

���� ���������� Additionally� �� ��������� ��������� �������

26,0+.6,0=  ¡ 2<6,/-+)2 <),0/+,69 negativ6 26,0+.6,0= /,9 036

IH¢MNGNG£ ¤¥ JEHGMINFJ ¦HIH positivHK §¨N©H EFGªMNGNG£ only

Í¸ êíìòõóîðêS öúì ÷õöõêìö óìôõîòê bõûõòíì÷ îò aûôðêö evìó�

-'(%&� ex&%(� o�* conv%*'-��� ��(�&! T�(�&' -*% ske�%$ tow-*$'

õóöê õò÷ entìóöõîòôìòöS likìû� õ íðòêìqùìòíì ðñ man� ðñ öúì

ëõêêõiìê bìîòi derivì÷ ñóðô moüîì êíóîëöêý þìì Tõbûì II ñðó

�D� ���� tB ��� A������� ex���	��� B�tA sev���� �	�����t�e

Be�ðò÷ öóõîòîòi CONFIDANTS þöù÷� ÿ õûêð proüî÷ì÷ õ

÷õöõêìö ðñ privac� ëóìêìóüîòi ëúóõêìê e9öóõíöì÷ ñóðô ðëìò¸

% $%$ surve� +,%'��� ' o�* tw� '��,-��� 'B ´µ¶ % ',*� � - )�'�% %*

÷ðìê òðö êúõóì îòñðóôõöîðò õò÷ �@u îò÷îíõöîòi ÷îêíðôñðóö ðó

� -n�)��� �� '.-*% � o�*»-��� ! |'� � �.%'% (.*-'%'¹ "ONFIDANT
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íõò õùöðôõöîíõûû� ûõbìû îò¸öúì¸øîû÷ convìóêõöîðòê õê privac�¸

sensitiv� allo²��g Bt� Br�r�� ������� expansion.

«¬ Tr­®¯°± ²³®´­µ¶ Contr·¸¸°³¹ Gener­º®¯» ¼½½·µ®­º®·¯ Rules

"ONFIDAN# �' �*-� %$ n� �% %*-�� � - '%� �o *,)%' -''�&�-�%$

>�t� � ���t��; lev�; ;�b�; ¾�� � giv�� ��t���t �¾ conv����t����¿

T.%'% )-n%)' -*% �.% ,'%$ �� �% %*-�% -''�&�-��� *,)%'¹ '�»�)-*

öð hoø privac� óùûìê õóì íóìõöì÷ õò÷ ôõòõiì÷ îò úùôõò¸

.,»- � �%*-&��� '! À��! � pro��$%' '�»% ex-»()%' �o �% %*-�%$

óùûìêý Fðó e9õôëûìS öúì íðòöóðûûìó ûìõóòê õ óùûì õêêðíîõöîòi õ

conv������t� 	t�������gO � ���gD��® negativ� �����A���Q t��® í

(%�()%¹ - $ - (*�o%''�� -) *%)-��� '.�( n%��%% �.% conv%*'-��� 

(-*��&�(- �'¹ ���. - .��. &� �*�) lev%)! T.% )%-* %$ *,)% »-� n%

indicativ� �� � negativ� ��� sensitiv� w��ÁÂ���� conv��������

Ã��� � �� ��Ä���� ���� i� ��� ���  �� ����� �� �����Å HoweverÆ

÷ùì öð öúì êôõûû êõôëûì êî
ì ðñ túì öóõîòîòi ÷õöõS sevìóõû

ex�*- %�,' *,)%' »-� appear¹ (-*��&,)-*)� t.�'% ���. fe�%* *,)%

ÇÈÉÊËÌ HaÍÇÎÏ ÏÉÎÉÐÑÈÉÒ ÑËËÓÔÇÑÈÇÓÎ ÐÕÖÉË usiÎÏ ×ÖÏÓÐÇÈØÊ ÙÚ

�.% privac� &� �*�))%* achiev%$ Û�!}�Ü accurac� � �.% �*-� � �

G=B oÝ GÞ=F?>DoG ?FI achiev=I ßßàßáâ accuracN oF BC= B=GB set.

ãä å�!Ö�!�Ô×Ø$ S��� ÔØÚ �óö òõÔ�!Õ Contr×ÖÖöõ ÔØ æ�Ù!ØÑ

çßèßâ Interactions

Tð ùò÷ìóêöõò÷ øúìöúìó CONFIDANT öóùû� improvìê ùêìóêé

ëìóíìëöîðòêS øì iìòìóõöì÷ üî÷ìð óìíðó÷îòiê ðñ convìóêõöîðò

'&% -*��'! P-*��&�(- �' �%*% ask%$ �� *%'(� $ �� - +,%'���  -�*%

êëìê íîìïðñîò êëî robot’ï ìóôõôêö ê÷ folloø ìùùñ÷ùñôìêî úûüýþÿ

normsS îöê õbîûîö� öð folloø õëëóðëóîõöì �õÔ�!Õ normsS õò÷

öúìîó levìû ðñ �õ�"� towõó÷ öúì óðbðöý èùó ANCOVA õòõû�êîê

ñðó öúì êðíîõû òðóôê êíõûì ÷ìôðòêöóõöì÷ öúõö ëõóöîíîëõòöê

ñðùò÷ öúì óðbðö öð ôðóì êöóðòiû� folloø e9ëìíöì÷ òðóôê ðñ

úùôõò convìóêõöîðò øúìò îö use÷ ðùó íðòöóðûûìó (Ó ¹ 3.76ºS

S» ¹ ÿý:(:u ovìó öúì bõêìûîòì behaüîðó (Ó ¹ @ýÿ@ºS

S» ¹ ÿýÍ¸(uS F�ÿ : ¸>ýº@u ¹ @Í(ýº(S � < ý(((ÿý SimilarlyS

����®��� tB �D� privac® �t�A� �	��� sho²�� p����	�p���� �����

/31 2..+0.+,2/151)) 0f /31 robot’) privacy 50+h) ),c5,s*25/6y

.��.%* �.% �� ,'%$ �,* &� �*�))%* (� � �!33�¹ S� � µ!Û}{¶ ov%*

t�� b���;��� (M = �¿�1�= �� = �¿����= F(� � ��¿8�� = ���¿1�8=

� < !���µ! Finally¹ (-*��&�(- �' reg-*$%$ �.%�* �*,'� tow-*$' �.%

óðbðö úîiúìó øúìò öúì óðbðö ùêì÷ ðùó íðòöóðûûìó (Ó ¹ @ý¸:@S

S» ¹ ÿýº(ÿu ovìó öúì bõêìûîòì (Ó ¹ ÿýÍ(ÍS S» ¹ ÿýÍ(ºuS

F�ÿ : ¸>ý?:u ¹ ÿ:>ýº(:S � < ý(((ÿý (îiêý ? öð > íðòöõîò öúì

r���	���� u��
 i� 	ur ���a��i� 	o �t� robot’� �
iai�i��� Tt���

diff%*% &%' � ,'%*'u (%*&%(��� ' -*% »�*% e��$% � � '&% -*��'

²��D sensitiv� ������� 	tAp���� �t �	�����t� ²��Dtr�e

OvìóõûûS ëõóöîíîëõòöê perceivì÷ öúì óðbðö õê ôðóì êðíîõûû�¸

awõóìS privacy-awõóìS õò÷ trustworthyS øúìò ðùó privacy

��
� 4. ��� Þ
���� show p������p���� perceiv�e ������ ����
 CONFIDANT
�� m��� privacy-aw���  �!"#$% c�m&���' $� b���)!*� ��b�$�  )�+$%, ##� heatmap
sho-� $#� '�*�!$!�� �+ $#� 7.&�!*$ lik��$ ���&�*��� +�� $#� /0 $��$ ��$ scenarios.

��
� 5� ��� Þ
���� show p������p���� perceiv�e ������ ����
 CONFIDA2�

46 9;>? trustworth@ B>CDEGH I;9J4>?K G; bas?LCN? >;O;G6 BL?PGHQ RE? E?4G94J

sho-� $#� '�*�!$!�� �+ $#� 7.&�!*$ lik��$ ���&�*��� +�� $#� /0 $��$ ��$ scenarios.

U!", V, ##� W"X��� sho- &��$!c!&�*$� perceiv�' ��b�$� X�!*" CONFIDYZ# ��

[\]^ socially-aw_]^ `]dfghi j\[k_]^l h\ basendq^ ]\v\hx `n^zhi{ |g^ g^_h[_k

sho-� $#� '�*�!$!�� �+ $#� 7.&�!*$ lik��$ ���&�*��� +�� $#� /0 $��$ ��$ scenarios.

���������� gov����� ��� ������������ }�� controller’� ~�������

improvÎÖ �)ÎÌ $ÎÌÈÎ$ËØÉÊ) É� Ë×Î robot’) )ÉÈØ'Í aw'ÌÎÊÎ)) &y

��Ü¹ privac� aw-*% %'' n� µµ3Ü¹ - $ trustw�*�.� %'' n� {µÜ

ovìó öúì bõêìûîòìý Añöìó ïûöìóîòi öúì óìêëðòêìê fðó privac�¸

�������n� ������������Û �Ú� improv�Ý��� �� privacy-awareness

Tyz{| II
|XAMP�� O� ~�� METADAT� TUPLE� EXTRACTE� FRO� � SUBSE~ �� T�� SCENARIOS

Scenario Realism Sentiment Topics Location Relationships Detail � �� People Contr�� Level

������� 6 4.67 Negative y���� � Vehicles Non-Domestic Family Medium Few Moderate
������� 11 5.27 �������� Positive y��� � Entertainment Domestic Close Few Short Low
�������� 2 4.75 Negative None Non-Domestic Professional Short Some High
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Tyz{| III
�EA� SCORE� FO� EAC� EVALUATE� CONSTRUC~ �����∗

Construct B C �� B �� C ��� B ��� C

Privac� 1.70 3.66 1.48 3.76 1.97 3.54
T���� 1.51 2.87 1.26 2.75 1.83 3.03

������ Norms 2.13 3.77 1.96 3.82 2.35 3.70

∗ ��U privac������������ ���U non-privac������������ zU ��������� �U controller

pro ¡¢£¢ ¤¥ ¦ONFIDANT gro§¨ ©ª «¬­®¯ Fª° non-privac¥±

	t��	�tr� p����	�p����Q �D�� improv�A��� �� ²�³ (T�±�� III).

�´e ëISCUSSION

Convµ¶·¸¹º»¼¸½ ¸¾µ¼¹· ¹¿¸¹ À¸º¼¹¸º¼ ¹¿µ privacÁ »Â ¹¿µº¶ Ã·µ¶·

ÄÅÆ serv£ Å¨ Çª°£ effectiv£ ÅÆ¢ trustworth¥ conv£°¨Å©¡ªÆÅÈ

ÉÅ°©Æ£°¨¯ ÊÅÆÆªÆ £© ÅÈ¯ ËÌÍÎ eÏÉÈª°£ ho§ people’̈ privac¥

É£°Ä£É©¡ªÆ¨ ªÐ ÄÑÅ©¤ª©¨ ÄÑÅÆÒ£ §Ñ£Æ ¦ÓÔ ©Ñ£ª°¥ ÒÕ¡¢£¨

©Ñ£ chatbot’¨ ¨ªÄ¡ÅÈ ¡Æ©£°ÅÄ©¡ªÆ¨ ÅÆ¢ ¢Å©Å±¨ÑÅ°¡ÆÒ practiÄ£¨¯

HoweverÖ Ðª° ¨ªÄ¡ÅÈ °ª¤ª©¨Ö ÇÅ¡Æ©Å¡Æ¡ÆÒ ©Ñ£ privac¥ ªÐ Õ¨£°¨

¡¨ Çª°£ compleÏ ¢Õ£ ©ª ©Ñ£ ¢¥ÆÅÇ¡Ä ¨£©©¡ÆÒ¨ ¡Æ §Ñ¡ÄÑ the¥

×ØÙÚÛÜÝÙß àØÚá âà Ûãâä ÜÙÛãåâÚÛÜÝÙà ÜÙ Ûáã wÝåæçèâÚã éêêëß Ýå

ovìíîìïíðñò convìíóïôðõñó öìô÷ììñ øïíìñôó ïñù úîðûùíìñ [50].

üÃ¶ ý¼þº¼¾· proÿºþµ p¶µ½ºÀº¼¸¶Á eÿºþµ¼vµ Â»¶ ¹¿µ effectivµ¼µ··

»Â CONFIDAN# ¸¹ À¸¼¸¾º¼¾ privacÁ º¼ ·»vº¸½ ¶»r»¹·� A½¹¿»Ã¾¿

o�� evaluat�o�� a�� ����o�	�
 w�t� �os�a� �o
ot�� t��� privacy

ÄªÆ©°ªÈÈ£° ¢£¨¡ÒÆ ÇÅ¥ eÏ©£Æ¢ ©ª ª©Ñ£° conv£°¨Å©¡ªÆÅÈ ageÆ©¨¯

HoweverÖ privac¥ ©¥É¡ÄÅÈÈ¥ ÄªÇ£¨ Å© ©Ñ£ eÏÉ£Æ¨£ ªÐ ÅÆª©Ñ£°

attribu�� i� ��� f��� �f � trade-off [���� W�i�� �u� ��������

�� m� �!" ! privacy d#$%  #� negativ$ey "m&�'� �($ perceiv$d

¨ªÄ¡ÅÈ awÅ°£Æ£¨¨ ÅÆ¢ trustwª°©Ñ¡Æ£¨¨ ªÐ ©Ñ£ °ª¤ª©Ö ¡© ÇÅ¥

ÄªÇ£ Å© ©Ñ£ eÏÉ£Æ¨£ ªÐ Õ¨Å¤¡È¡©¥ ¡Æ Ä£°©Å¡Æ circumstances.

TD� follo²��g ��	��t�� ������ �D� dra²±�	ð� of ¬ONFIDANT.

�¾ Limitations

)Ñ¡È£ ªÕ° wª°* sho§¨ É°ªÇ¡¨¡ÆÒ °£¨ÕÈ©¨Ö ¡© ÇÕ¨© ¤£

ÄªÆ¨¡¢£°£¢ ÅÈªÆÒ¨¡¢£ Éª©£Æ©¡ÅÈ È¡Ç¡©Å©¡ªÆ¨¯ F¡°¨©Ö ¨ªÇ£ ¨Ä£±

ÆÅ°¡ª¨ Ä°£Å©£¢ ©ª ©°Å¡Æ ªÕ° privac¥ ÄªÆ©°ªÈÈ£° Å°£ subjectiv£

+¡¯£¯Ö ÉÅ°©¡Ä¡ÉÅÆ© °£¨ÉªÆ¨£¨ vÅ°¡£¢ ¨¡ÒÆ¡,ÄÅÆ©È¥ ¢£É£Æ¢¡ÆÒ ªÆ

ÉÅ°©¡Ä¡ÉÅÆ©¨-¯ IÆ particularÖ ¨Ä£ÆÅ°¡ª¨ cateÒª°¡g£¢ Å¨ “privac¥

ÿº»½¸¹º»¼· Â»¶ ¹¿µ ¾¶µ¸¹µ¶ ¾»»þ. ¸¶µ þµ¹µ¶Àº¼µþ r¸·µþ »¼ /¿¸¹ º·

v»¼·ºþµ¶µþ À»¶¸½½Á ¶º¾¿¹� 0¿º½µ »¹¿µ¶ cate¾»¶Á ¹Ápµ· vµ¼¹µ¶º¼¾

123456 24789 156 289:359;<;7;=;89 c15 <8 ;5=82:28=86 <1986 35

¨©°¡Ä© ÉªÈ¡Ä¡£¨ ª° legÅÈ ¤ªÕÆ¢Å°¡£¨Ö ethic¨ Å°£ ¡Æ>Õ£ÆÄ£¢ ¤¥

É£°¨ªÆÅÈ ÉÑ¡Èª¨ªÉÑ¡£¨ ÅÆ¢ ¤£È¡£Ð ¨¥¨©£Ç¨¯ E©Ñ¡ÄÅÈ ¨©ÅÆ¢Å°¢¨

§£ £ÆÐª°Ä£ ¡Æ ©Ñ£ °ª¤ª© ma¥ Æª© ¤£ univ£°¨ÅÈÈ¥ °£ÄªÒÆ¡g£¢

?@BDG ?HH indiJKLM?HNO SPQBDLR UP exQHMLPL hKGhHV sensitivP

convXYZ\]^_`Z bXjkjl YXn\]Xq ]_ abzZXl Zz{Z]\`|X zZXl _Y sevXYX

}~����� ���}~���� ���} ��� �����~� �� }���}��~ �������������

°¡¨* ©ª ªÕ° ÉÅ°©¡Ä¡ÉÅÆ©¨¯ W¡©ÑªÕ© ©Ñ£¨£ topicsÖ §£ Å°£ ÕÆÅ¤È£

ÛÝ âààãàà privac� ÜÙ àØÚá Úâàãà� �áÜå�ß ÝØå �� àÚãÙâåÜÝà ÝÙè�

pro ¡¢£¨ ÉÅ°©¡ÅÈ cov£°ÅÒ£ ªÐ ©Ñ£ vÅ¨© ¨ÉÅÄ£ ªÐ conv£°¨Å©¡ªÆ

¹»pºv· ¸¼þ þÁ¼¸Àºv·� Finally� ¹¿µ vÃ¶¶µ¼¹ þµ·º¾¼ »Â »Ã¶ privacÁ

ÄªÆ©°ªÈÈ£° ªÆÈ¥ ÅÄÄªÕÆ©¨ Ðª° ©Ñ£ conteÏ© ava¡ÈÅ¤È£ §¡©Ñ¡Æ Å

conver%��"# � d d#$%  #� '# %"d$� �dd"�"# �e conte�� %�'( as

pre-e������  ¡¢£¤��¥��¦�§� ¥¡ use¡�¨ privac© §¡¢ª¢¡¢�«¢�¬ ­¦�«¦

A�® t�D��²��� �Ap�	� sensitiÐ��® determinations.

½¾ Futurç Work

®¿µ ·v»pµ »Â ¹¿º· w»¶¯ º· ½ºÀº¹µþ ¹» ¹¿µ þµ·º¾¼ ¸¼þ ev¸½Ã¸¹º»¼

°± ² ³´µ´¶·¸ Ò°µ´ ¹·º´ Þ»¹ ²¼¼½ privac¾ controller¿ T° ²ÀÀ¶´¹¹

¹¿µ ·Á·¹µÀ þµ·º¾¼ limº¹¸¹º»¼· þº·vÃ··µþ º¼ ¹¿µ preÿº»Ã· ·µv¹º»¼�

ÁÂÃ ÄÂÅÂÃÆ wÁÃÇ ÈÉÊË ÅÁ ÉÊÌÍÆÊÆÎÅ adaptivÆ ÈÎÏ ÌÆÃËÁÎÈÍÉÐÆÏ

Âµ¸¹Ã¶µ· ·Ãv¿ ¸· speakµ¶ ¶µ½¸¹º»¼·¿ºp· ¸¼þ convµ¶·¸¹º»¼ ½»v¸¹º»¼�

Additionally� /µ p½¸¼ ¹» eÑp½»¶µ ho/ »¹¿µ¶ f¸v¹»¶· ¿º¾¿½º¾¿¹µþ

rÁ p¶º»¶ w»¶¯� º¼v½Ãþº¼¾ pµ¶·»¼¸½ºÓ¸¹º»¼� o/¼µ¶·¿ºp »Â deÿºvµ·�

¨ªÄ¡ÅÈ °ªÈ£¨Ö o§Æ£°¨Ñ¡É ªÐ conv£°¨Å©¡ªÆ ÄªÆ©£Æ©Ö ¢¥ÆÅÇ¡Ä

°£ÈÅ©¡ªÆ¨Ñ¡É¨Ö Äª±£Ç¤ª¢¡Ç£Æ©Ö ÅÆ¢ ¨ªÄ¡ÅÈ conteÏ© Ë«ÍÖ «ÔÖ

Ì­ÎÖ ÄÅÆ ¤£ inteÒ°Å©£¢ ¡Æ©ª ¦ONFIDANT¯ W£ ÅÈ¨ª ÉÈÅÆ ©ª

eÕ����� }��~ userÖ��~��×� conteÕ� Ø�~� g���~���� ��� �������

ÜÙ×ÝåäâÛÜÝÙ éÙÚë� SpeakÛÜ rÛÝßàáâãäåáæä çÜèè èã reéÜàÛãåã� è�

allo/º¼¾ µ¸v¿ Ã·µ¶ ¹» ·pµvºÂÁ ¹¿µº¶ ¶µ½¸¹º»¼·¿ºp· /º¹¿ »¹¿µ¶ Ã·µ¶·

þÃ¶º¼¾ ¹¿µ º¼º¹º¸½ ¶»r»¹ ·µ¹Ãp ¸¼þ makµ anÁ ¼µvµ··¸¶Á v¿¸¼¾µ·

moêëìí forwîïðñ Converòóôõö÷ øöùóôõö÷ò úëûû üý ëþÿûýþýìiýð

Õ¨¡ÆÒ V¡¨ÕÅÈ ÓÈÅÄ£ R£ÄªÒÆ¡©¡ªÆ +(ÓR- ©ª ÄÈÅ¨¨¡Ð¥ ¡ÇÅÒ£¨ ªÐ

r���� a�� �������	 �t� l�
a���� wt�r� �t� conv�r�a���� tak��

p½¸vµ �µ�¾�� º¼ ¸ ¿»Àµ [�
� »¶ ¼»¼nþ»Àµ·¹ºv enÿº¶»¼Àµ¼¹· ·Ãv¿

¸· offivµ·� Àµþºv¸½ f¸vº½º¹ºµ·� ¸¼þ ¶µ·¹¸Ã¶¸¼¹· [����� FÃ¶¹¿µ¶À»¶µ�

¡ÆÄª°Éª°Å©¡ÆÒ ©Ñ£ compreÑ£Æ¨¡ªÆ ÅÆ¢ ÄªÆ¨¡¢£°Å©¡ªÆ ªÐ ����

v����� c��� º¼v¶µ¸·µ· ¹¿µ ¶¸¼¾µ »Â ·vµ¼¸¶º»· ¸ ·»vº¸½ ¶»r»¹ v¸¼

h����� ��� prev��e non-v�!"�� ��e� ���#�$� %&&') A��*e*+���

u¹´ ¸²¹´¹ ,·¼¼ ²¼¹° b´ »´¹»´À »° ex»´µÀ CONFIDANT »° man¾

conteÑ¹· ·Ãv¿ ¸· ¸ pµ¶·»¼¸½ ¸··º·¹¸¼¹ ¶»r»¹ º¼ ¹¿µ w»¶¯p½¸vµ »¶

? @PLKQ?H -B.B/ /h?/ KD/P-?Q/N UK/h doc/B-N ?DL p?/KPD/NO 0hP

¶»r»¹ v¸¼ adaptivµ½Á ½µ¸¶¼ ne/ ¶Ã½µ· ·pµvºýv ¹» ¹¿µ·µ Ã·µ v¸·µ·

1� ��������� ��~� �~~�1��f t� ��~ ��1�� beha2��� 3~4�45 “P67897

don’: shar; :<=> =?@BDEG:=B? H=:< G?IB?; againÓJK FinallyL MNO

º··Ãµ »Â ·v¸½º¼¾ ¹¿µ ¶Ã½µ generatº»¼ ·Á·¹µÀ v¸¼ rµ ¸þþ¶µ··µþ rÁ

eÑp¸¼þº¼¾ »Ã¶ þ¸¹¸·µ¹ ¹¿¶»Ã¾¿ ¸Ã¹»À¸¹µþ þµ¹µv¹º»¼ »Â sensitivµ

conv������t�� �� t����� transcripts.

�´´e ¬ONCLUSION

ÊÕÄÄ£¨¨ÐÕÈ ¨ªÄ¡ÅÈ inteÒ°Å©¡ªÆ ªÐ °ª¤ª©¨ ¡Æ©ª ¢Å¡È¥ en ¡°ªÆ±

Àµ¼¹· ·Ãv¿ ¸· º¼ ¿»Àµ· »¶ w»¶¯p½¸vµ· º· ºÀp»¶¹¸¼¹ ¹» f¸vº½º¹¸¹µ

¿ÃÀ¸¼n¶»r»¹ º¼¹µ¶¸v¹º»¼·� Q¼ ¹¿µ·µ ·µ¹¹º¼¾·� socia½ ¶»r»¹· ·¿»Ã½þ

SUVWVXY XUZ\X ]^_ W]m^X]m^ X`Y privacy Vo X`V\Y they m^XYU]dX

úëigñ jì igý ÿkïqkëi sz ðýqëíìëìí þsïý trustworth{ ïsüsiq| úý

}ïýîiýð î privac{ }sìiïsûûýï kìðýï qëþÿûë~ýð îqqkþÿiësìq îìð

eval�a��� ��� ��r��r�a�
� �� t��a��r���� conv�r�a������ ��r

,Æ¢¡ÆÒ¨ É°£¨£Æ© É°£È¡Ç¡ÆÅ°¥ e ¡¢£ÆÄ£ Ðª° ©Ñ£ effectiv£Æ£¨¨

ªÐ ©Ñ£ privac¥ ÄªÆ©°ªÈÈ£° ¡Æ Ä°£Å©¡ÆÒ Çª°£ privacy-awÅ°£Ö

trustworthyQ ��� �t	����® aw��� �t	��� robots.
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