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Framing and Feelings on Social Media: The Futures of Work and Intelligent 

Machines 

Abstract 

Purpose: Research on ruiificial intelligence (AI) and its potential effects on the workplace is 
increasing. How AI and the futures of work are framed in traditional media has been examined in 
prior studies, but cmTent research has not gone far enough in examining how AI is framed on social 
media. This paper aims to fill this gap by examining how people frame the futures of work and 
intelli�ent machines when they post on social media. 

Design/methodology/approach: We investigate public interpretations, assumptions and 
expectations, refening to framing, expressed in social media conversations. We also coded the 
emotions and attitudes expressed in the text data. A corpus consisting of 998 unique Reddit post 
titles and their c01Tesponding 16,611 comments was analyzed using computer-aided textual 
analysis comprising a BER Topic model, and two BERT text classification models, one for emotion 
and the other for sentiment analysis, suppmted by human judgment. 

Findings: Different interpretations, assumptions and expectations were found in the 
conversations. Three sub frames were analyzed in detail under the overru·ching frame of New 
World of Work: (1) general impacts of intelligent machines on society, (2) undertaking of tasks 
(augmentation and substitution) and (3) loss of jobs. The general attitude observed in conversations 
was slightly positive, and the most common emotion category was cmiosity. 

Originality: Findings of this research can uncover public needs and expectations regarding the 
futures of work with intelligent machines. The findings may also help shape research directions 
about futmes of work. Fmthermore, firms, organizations or industries may employ framing 
methods to analyze customers' or workers' responses, or even to influence the responses. Another 
contribution of this work is the application of framing theory for interpreting how people 
conceptualize the future of work with intelligent machines. 
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1. I nt r o d u cti o n

St a nf or d m at h e m ati ci a n a n d c o m p ut er s ci e ntist J o h n M c C art h y li n k e d t h e t er m i nt elli g e nt 
m a c hi n es  t o t h e t er m artifi ci al i nt elli g e n c e ( AI),  c oi n e d i n 1 9 5 6 as “t h e s ci e n c e a n d e n gi n e eri n g 
of m a ki n g i nt elli g e nt m a c hi n es, es p e ci all y i nt elli g e nt c o m p ut er pr o gr a ms ” ( 2 0 0 7, p. 2). T h o u g h 
t h er e ar e m a n y r el at e d d efi niti o ns, w e us e a d efi niti o n of i nt elli g e nt m a c hi n es b y B er e nt e et al. 
( 2 0 1 9) cit e d i n C olli ns et al. ( 2 0 2 1) as “ m a c hi n es p erf or mi n g t h e c o g niti v e f u n cti o ns t y pi c all y 
ass o ci at e d wit h h u m a ns, i n cl u di n g p er c ei vi n g, r e as o ni n g, l e ar ni n g, i nt er a cti n g, et c. ” ( p. 7). Wit h 
t o d a y’s a d v a n c e d t e c h n ol o gi c al i m pr o v e m e nts, t h e us a g e of i nt elli g e nt m a c hi n es is gr o wi n g 
ar o u n d t h e w orl d fr o m g o v er n m e nts, l ar g e or g a ni z ati o ns, a n d s m all b usi n ess es t o t h e p u bli c, 
l e a di n g c h a n g es i n d ail y a n d w or k lif e. T h e f ut ur e of AI t e c h n ol o g y is m ar k e d b y e x c e pti o n al 
p ot e nti al ass o ci at e d wit h di v ers e b e n efits, b ut als o a h ost of q u esti o ns a n d c o n c er ns r el at e d t o 
v ari e d ris ks a n d p ot e nti al h ar m t hr o u g h m a n y a p pli c ati o ns i n v ari o us d o m ai ns ( D al g ali & 
Cr o wst o n, 2 0 1 9). 

M a n y s ci e n c e fi cti o n fil ms, f ut urists a n d e v e n n e ws p a p ers pr es e nt t h e p o w er of AI, as 
w ell as iss u es s u c h as h u m a n ri g hts a n d et hi c al c o n c er ns arisi n g fr o m AI us a g e ( e. g., pri v a c y, 
bi as, a n d dis cri mi n ati o n). M a n y d o m ai n e x p erts als o s h ar e t h eir i nt er pr et ati o ns a n d e x p e ct ati o ns 
a b o ut p ossi bl e i m p a cts of AI i nt e gr ati o n i nt o w or k lif e ( as i n A ut or et al., 2 0 2 0; Fr e y & Os b or n e, 
2 0 1 7; Gr a c e et al., 2 0 1 8; W als h, 2 0 1 8). T h e e m p h asis o n p arti c ul ar as p e cts of AI i n t h es e 
pr es e nt ati o ns aff e cts h o w a u di e n c es p er c ei v e a n d i nt er pr et t h es e iss u es, t h at is, t h eir fr a mi n g 
( C h o n g & Dr u c k m a n, 2 0 0 7; E nt m a n, 1 9 9 3; S c h e uf el e & L e w e nst ei n, 2 0 0 5; Vill a n u e v a, 2 0 2 1). 
Pr e vi o us r es e ar c h h as i n v esti g at e d h o w tr a diti o n al m e di a fr a m e AI ( e. g., C h u a n et al., 2 0 1 9; 
D u b err y & H a mi di, 2 0 2 1; F ast & H or vit z, 2 0 1 7) a n d h o w t his fr a mi n g aff e ct a u di e n c es’ 
i nt er pr et ati o ns a n d j u d g m e nts ( S u n et al., 2 0 2 0). Y et r es e ar c h o n fr a mi n g AI f or t h e f ut ur es of 
w or k is i n t h e e arl y st a g e. F or e x a m pl e, V or o b e v a et al. ( 2 0 2 3) f o c us e d o n t o uris m a n d 
h os pit alit y i n d ustr y a n d r es e ar c h e d h o w a diff er e nt fr a mi n g of AI i m p a ct o n w or k ( a u g m e nt ati o n 
vs. s u bstit uti o n) ar e aff e cti n g h u m a n e m pl o y e es a n d c ust o m ers’ a c c e pt a n c e of AI- b as e d s er vi c es. 
T h er e is a r el ati v e a bs e n c e of r es e ar c h a b o ut h o w or di n ar y p e o pl e i nt er pr et a n d p er c ei v e AI 
t e c h n ol o g y a n d t h e f ut ur es of w or k. 

T his p a p er t h er ef or e ai ms t o e x pl or e h o w or di n ar y p e o pl e i nt er pr et t h e f ut ur e of AI i n t h e 
c o nt e xt of w or k, a n d t h er e b y h o w t h e y fr a m e t h e f ut ur es of w or k a n d i nt elli g e nt m a c hi n es a n d 
h o w t h os e fr a m es r el at e t o f e eli n gs. F or t his e x pl or ati o n, w e a n al y z e s o ci al m e di a d at a b e c a us e 
s o ci al m e di a is a n e as y a n d fl e xi bl e w a y f or p e o pl e t o dis c uss i m p ort a nt t o pi cs. M a n y p e o pl e g et 
t h eir n e ws fr o m s o ci al m e di a a n d s h ar e t h eir n e ws or i d e as wit h ot h ers o n t h es e pl atf or ms ( Ö c al 
et al., 2 0 2 1) a n d b eli e v e i nf or m ati o n o bt ai n e d fr o m s o ci al m e di a sit es r at h er t h a n i nf or m ati o n 
fr o m offi ci al s o ur c es ( Vill a n u e v a, 2 0 2 1). T h us, a n al y zi n g s o ci al m e di a d at a c a n r e v e al r e c e nt 
i nt er pr et ati o ns of s o ci al m e di a us ers c o mi n g fr o m diff er e nt s e g m e nts of s o ci et y a n d li n k t h es e 
i nt er pr et ati o ns t o p e o pl es’ f e eli n gs a b o ut t h es e d e v el o p m e nts. 

F or t h e a n al ysis, w e a p pl y fr a mi n g t h e or y si n c e fr a mi n g s h o ws p arti c ul ar as p e cts of a n 
iss u e i n c o m m u ni c ati o n ( E nt m a n, 1 9 9 3; S c h e uf el e, 1 9 9 9; Vill a n u e v a, 2 0 2 1) a n d pr o vi d es 
i m pli c ati o ns f or p u bli c o pi ni o n ( C h o n g & Dr u c k m a n, 2 0 0 7; S c h e uf el e & L e w e nst ei n, 2 0 0 5). W e 
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t h e n li n k t h e i d e ntifi e d fr a m es t o e x pr ess e d e m oti o n a n d s e nti m e nt. S p e cifi c all y, w e a n al y z e a 
c or p us of 9 9 8 u ni q u e R e d dit p ost titl es a n d t h e c orr es p o n di n g 1 6, 6 1 1 c o m m e nts. W e c o n d u ct e d 
s e mi- a ut o m at e d c o nt e nt a n al ysis b y usi n g c o m p ut er- ai d e d t e xt u al a n al ysis c o m prisi n g a 
B E R T o pi c m o d el f or fr a mi n g a n al ysis, a n d t w o B E R T t e xt cl assifi c ati o n m o d els, o n e f or 
e m oti o n a n d t h e ot h er f or s e nti m e nt a n al ysis, v ali d at e d b y h u m a n j u d g m e nt. Fi n all y, 
r el ati o ns hi ps a m o n g fr a m es a n d attit u d es a n d fr a m es a n d e m oti o ns w er e e x a mi n e d. F or fr a mi n g 
a n al ysis p art, a c o m p ut ati o n al t e xt a n al ysis m et h o d b y B E R T o pi c f or a ut o m at e d c o nt e nt a n al ysis 
(dist a nt r e a di n g ) wit h a criti c al s u m m ar y of r e pr es e nt ati v e e x a m pl es f or p ost titl es a n d 
c o m m e nts t h at dis c uss f ut ur es of w or k wit h i nt elli g e nt m a c hi n es ( cl os e r e a di n g ) w er e 
i m pl e m e nt e d t o e x pl or e r el e v a nt i nt er pr et ati o ns a n d e x p e ct ati o ns, t h us c o nstit uti n g a bri d g e t h at 
c o n n e cts c o m p ut ati o n al s ci e n c e a n d e m piri c al s o ci al r es e ar c h.

T his i nt er dis ci pli n ar y w or k c o ntri b ut es t o t h e e x p a nsi o n of i nf or m ati o n t e c h n ol o g y (I T) 
k n o wl e d g e b y pr es e nti n g p u bli c i nt er pr et ati o ns i n writt e n c o n v ers ati o ns o n s o ci al m e di a, a s o ci o-
t e c h ni c al s yst e m ( V e n k at es a n & V al e c h a, 2 0 2 1) c o nstit uti n g c oll e cti v es fr o m diff er e nt s e g m e nts 
of t h e p u bli c ( C h e n & T o m bli n, 2 0 2 1; Hrist o v a & N et o v, 2 0 2 2; H u a et al., 2 0 2 2; M a h or & 
M a nj h v ar, 2 0 2 2, O c al, 2 0 2 3) a n d h a vi n g a r a n g e of mi n ds ets wit h v ari o us b a c k gr o u n ds, p ers o n al 
e x p eri e n c es a n d attit u d es. M or e o v er, i nt er pr et ati o ns a b o ut t h e p o w er of i nt elli g e nt m a c hi n es, 
c o n c er ns t h at ill ustr at e e xisti n g or e m er gi n g g e n er al dis p ut es s u c h as j o b l oss ( Br y nj olfss o n et al., 
2 0 1 4; K ell e y et al., 2 0 2 1) a n d et hi c al pr o bl e ms m a y c a us e ot h ers t o i nt er n ali z e t h es e dis p ut es 
( G ar ci a et al., 2 0 1 7; G ass, 2 0 1 5). T h eir s pr e a d m a y b e f a cilit at e d b y s o ci al m e di a ( V e n k at es a n & 
V al e c h a, 2 0 2 1) a n d fr a mi n g ( A d a ms & A vis o n, 2 0 0 3). Fr a mi n g of t e c h n ol o g y r efl e cts w h at 
f e at ur es of t e c h n ol o g y ar e f o c us e d o n ( S pi et h et al., 2 0 2 1) a n d u n d erst a n di n g t h es e fr a m es is 
i m p ort a nt b e c a us e t h e y aff e ct h o w i n di vi d u als b e h a v e ( D a vi ds o n & P ai, 2 0 0 4; Orli k o ws ki & 
G as h, 1 9 9 4; P al as & B u n d u c hi, 2 0 2 1), d e v el o p f e eli n gs a n d attit u d es ( B e ns c h o p et al., 2 0 2 2; 
S pi et h et al., 2 0 2 1; St a m & St a nt o n, 2 0 1 0) a n d h o w t h e us a g e of t e c h n ol o gi es s pr e a ds ( P al as & 
B u n d u c hi, 2 0 2 1). 

T his p a p er is str u ct ur e d as f oll o ws. T h e s e c o n d s e cti o n r e vi e ws t h e lit er at ur e r el at e d t o 
fr a mi n g, fr a mi n g AI, a n d i m p a cts of t e c h n ol o g y o n w or k. N e xt, w e d es cri b e o ur s a m pl e d d at a 
a n d m et h o ds t o b e i m pl e m e nt e d. T h e f o urt h s e cti o n pr es e nts m aj or r es e ar c h fi n di n gs fr o m b ot h 
a ut o m at e d c o nt e nt a n al ys es a n d cl os e r e a di n g. Fi n all y, m aj or fi n di n gs a n d t h eir i m pli c ati o ns ar e 
dis c uss e d i n t h e fift h s e cti o n a n d t h e si xt h s e cti o n c o n cl u d es t h e p a p er. 

2. T h e o r eti c al B a c k g r o u n d

2. 1. Fr a mi n g T h e or y

T his st u d y is b as e d o n fr a mi n g t h e or y. T h e n oti o n of fr a mi n g, i n g e n er al, r ef ers t o 
“ pr o c ess es b y w hi c h p e o pl e d e v el o p a p arti c ul ar c o n c e pt u ali z ati o n of a n iss u e or r e ori e nt t h eir 
t hi n ki n g a b o ut a n iss u e ” ( C h o n g & Dr u c k m a n, 2 0 0 7, p. 1 0 2). Fr a mi n g m e a ns c h o osi n g s o m e 
as p e cts of a s u bj e ct b as e d o n i n di vi d u als’ p er c e pti o ns, i nt er pr et ati o ns, b eli efs, ass u m pti o ns a n d 
e x p e ct ati o ns ( E nt m a n, 1 9 9 3; Orli k o ws ki & G as h, 1 9 9 4; S c h e uf el e, 1 9 9 9; Vill a n u e v a, 2 0 2 1). 
Diff er e nt p ers p e cti v es m a y b e i n cl u d e d wit hi n a fr a m e, i. e., i n di vi d u als m a y dis a gr e e o n a n iss u e 
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b ut still s h ar e t h e s a m e fr a m e ( Nis b et, 2 0 0 9), m e a ni n g t h at t h er e is a n o v erl a p of c o g niti v e 
c at e g ori es i n t h eir mi n ds i n d e p e n d e nt of p ositi o n. C h a n g es i n fr a mi n g alt er s e ns e m a ki n g of 
i nf or m ati o n or a sit u ati o n, w hi c h c h a n g es t h e w a y p e o pl e r es p o n d t o t his i nf or m ati o n t h e f e eli n gs 
a n d t h e attit u d es ( S pi et h et al., 2 0 2 1; Vill a n u e v a, 2 0 2 1; W o o d et al., 2 0 1 8). T h at is, t h e w a y b y 
w hi c h i nf or m ati o n is i ntr o d u c e d c a n alt er t h e w a y of c o m pr e h e n di n g, i nt er pr eti n g, e v al u ati n g, 
m a ki n g d e cisi o ns, a n d a cti n g o n a n e v e nt, iss u e, sit u ati o n, or p h e n o m e n a ( B a n ks & K o b a n, 2 0 2 1; 
B e ns c h o p et al., 2 0 2 2; N a bi, 2 0 0 3; S c h e uf el e, 1 9 9 9; S pi et h et al., 2 0 2 1; V or o b e v a et al., 2 0 2 3). 

E nt m a n ( 1 9 9 3) pr o vi d es a n u n d erst a n di n g of fr a mi n g t h e or y b y f o c usi n g o n its 
c o m m u ni c ati v e as p e ct. P e o pl es’ o w n c o n c e pt u ali z ati o ns of i nt er pr et e d r e alit y ar e “fr a m es i n 
t h o u g ht ”, t h at is “ m e nt all y st or e d cl ust ers of i d e as ” i n mi n ds ( E nt m a n, 1 9 9 3, p. 5 3) t h at s h a p e 
i nt er pr et ati o n of n e w i nf or m ati o n ( B a n ks & K o b a n, 2 0 2 1). O n t h e ot h er h a n d, “fr a m es i n 
c o m m u ni c ati o n ” ar e s h ar e d i n s p e e c h or writi n g ( C h o n g & Dr u c k m a n, 2 0 0 7; St e c ul a & M er kl e y, 
2 0 1 9) as r efl e cti o ns of “fr a m es i n t h o u g ht ”. T h at is, i n di vi d u als i nt er pr et w h at is h a p p e ni n g 
ar o u n d t h eir w orl d t hr o u g h t h eir fr a m es i n t h o u g ht a n d e x pr ess t h es e i nt er pr et ati o ns t hr o u g h t h eir 
c o m m u ni c ati o n ( C h o n g & Dr u c k m a n, 2 0 0 7; G off m a n, 1 9 7 4), t h us d e m o nstr ati n g w hi c h 
p arti c ul ar as p e cts of a p er c ei v e d r e alit y ar e i m p ort a nt f or t h e m ( E nt m a n, 1 9 9 3). W e e x a mi n e 
fr a m es i n s o ci al m e di a c o n v ers ati o ns ( “fr a m es i n c o m m u ni c ati o n ”) as i n di c at ors of t h e p ost ers’ 
w a ys of t hi n ki n g a b o ut a t o pi c, i. e., t h eir “fr a m es i n t h o u g ht ”. 

2. 2. Fr a mi n g AI i n N e ws

W e ar e i nt er est e d i n u n d erst a n di n g r e c e ntl y e x pr ess e d fr a m es c o n c er ni n g AI, t h e f ut ur e of 
AI i n t h e c o nt e xt of w or k, a n d t h us w or k a n d i nt elli g e nt m a c hi n es . T h e pr e d o mi n a nt us e of 
fr a m es f or AI h as b e e n i n a n al y zi n g t h e pr es e nt ati o n of t h e t e c h n ol o g y i n t h e tr a diti o n al m e di a. 
AI fr a m es i d e ntifi e d i n pri or r es e ar c h s h o w n i n T a bl e I.

I ns ert T a bl e I h er e

A n e arl y e x a mi n ati o n of AI fr a mi n g w as c o n d u ct e d b y F ast a n d H or vit z ( 2 0 1 7). T h e y 
a n al y z e d arti cl es p u blis h e d b y t h e N e w Y or k Ti m es o v er a 3 0- y e ar p eri o d ( m or e t h a n 3 milli o n 
arti cl es i n t ot al) a n d s h o w e d h o w t h es e dis c ussi o ns c h a n g e d o v er ti m e. ( T h e t er m fr a m e is n ot 
us e d e x pli citl y b y F ast a n d H or vit z ( 2 0 1 7) b ut t h eir dis c ussi o n of “ m e as ur es ” is si mil ar 
c o n c e pt u all y.) F ast a n d H or vit z ( 2 0 1 7) s e p ar at e d t h e m e as ur es i nt o t hr e e c at e g ori es: g e n er al 
m e as ur es s u c h as e n g a g e m e nt a n d o pti mis m vs. p essi mis m; h o p e f or AI m e as ur es as t h e i m p a ct 
o n w or k ( p ositi v e), e d u c ati o n, tr a ns p ort ati o n, h e alt h c ar e, d e cisi o n m a ki n g, e nt ert ai n m e nt, 
si n g ul arit y ( p ositi v e), a n d m er gi n g of h u m a n a n d AI ( p ositi v e); a n d c o n c er ns f or AI s u c h as l oss 
of c o ntr ol, i m p a ct o n w or k ( n e g ati v e), milit ar y a p pli c ati o ns, a bs e n c e of a p pr o pri at e et hi cs, l a c k 
of pr o gr ess, t h e si n g ul arit y ( n e g ati v e), a n d m er gi n g of h u m a n a n d AI ( n e g ati v e). T h e a n al ysis 
d e m o nstr at e d t h at si n c e 2 0 0 9 AI fr a m es h a v e b e e n m or e p ositi v e t h a n n e g ati v e. N e v ert h el ess, 
t h at a n al ysis e x hi bit e d t h e e xist e n c e of c o n c er ns a b o ut l oss of c o ntr ol of AI, et hi c al c o n c er ns f or 
AI, a n d t h e n e g ati v e i m p a ct of AI o n w or k i n r e c e nt y e ars. T h at a n al ysis als o s h o w e d t h at h o p es 
f or AI i n h e alt h c ar e a n d e d u c ati o n h a v e gr o w n o v er ti m e. Si mil ar r es e ar c h e x a mi n e d h o w fi v e 
m ai n A m eri c a n n e ws p a p ers fr a m e d AI fr o m 2 0 0 9 t o 2 0 1 8, f o c usi n g s p e cifi c all y o n ris k a n d 
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b e n efit fr a mi n g, s o ci et al v ers us p ers o n al i m p a ct fr a mi n g, a n d t h e m ati c v ers us e pis o di c iss u e 
fr a mi n g ( C h u a n et al., 2 0 1 9). T h at st u d y r e v e al e d t h at t h e b e n efits of AI w er e m e nti o n e d m or e 
c o m m o nl y t h a n c o n c er ns, b ut ris ks of AI w er e m e nti o n e d wit h gr e at er s p e cifi cit y. D u b err y a n d 
H a mi di ( 2 0 2 1) als o a n al y z e d ris k a n d b e n efit fr a m es i n n e ws p a p ers d uri n g t h e C O VI D- 1 9 
p a n d e mi c b y a d o pti n g F ast a n d H or vit z's ( 2 0 1 7) m e as ur es u n d er ris k a n d b e n efit o v er ar c hi n g 
fr a m es, b ut o mitti n g t h e “tr a ns p ort ati o n ” ( b e n efit) a n d “ milit ar y a p pli c ati o ns ” (ris k) c at e g ori es. 
T h at w or k d e m o nstr at e d t h at U S n e ws p a p ers’ c o v er a g e of AI is m or e p ositi v e t h a n n e g ati v e 
w hil e E ur o p e a n m e di a pr es e nt a m or e n e utr al vi e w of t h e a d v a nt a g es a n d dis a d v a nt a g es of t h e 
t e c h n ol o g y, e m p h asi zi n g its a p pli c ati o n pri m aril y i n r el ati o n t o C O VI D- 1 9 ( D u b err y & H a mi di, 
2 0 2 1). 

2. 3. Fr a mi n g I m p a cts of T e c h n ol o g y o n W or k

T h e AI fr a m es i n pri or r es e ar c h t o u c h o n m a n y as p e cts of AI t e c h n ol o g y a n d us es. Gi v e n 
o ur f o c us o n t h e f ut ur e of w or k, w e ar e c o n c er n e d wit h fr a m es t h at t o u c h o n w or k a n d i nt elli g e nt 
m a c hi n es. I m p a cts of t e c h n ol o g y o n w or k h as m ai nl y b e e n fr a m e d t hr o u g h t w o p ers p e cti v es: 
g e n er al i m p a cts o n s o ci et y ( Gr oss, 2 0 0 8) a n d f ull s u bstit uti o n/ a u g m e nt ati o n ( V or o b e v a et al., 
2 0 2 3). W e t h er ef or e st art b y r e vi e wi n g t h e pri or r el at e d w or k fr o m t h es e a n gl es t o u n d erst a n d t h e 
ki n ds of i m p a cts t h at ar e e x p e ct e d b y s c h ol ars. 

2. 3. 1. G e n er al I m p a cts o n S o ci et y 

AI s yst e ms ar e b ei n g a p pli e d t o m a n y d o m ai ns, oft e n wit h hi g h c o ns e q u e n c es f or t h e 
s u bj e cts of t h e s yst e ms’ d e cisi o ns. F or i nst a n c e, a n al g orit h m w as tr ai n e d o n d at a fr o m c as es i n 
N e w Y or k Cit y t o pr e di ct w h et h er d ef e n d a nts w er e at fli g ht ris k w hil e w aiti n g f or a tri al 
( Si m o nit e, 2 0 1 7). T h os e d e e m e d li k el y t o fl e e (ri g htl y or wr o n gl y) m a y f a c e e xt e n d e d j ail ti m e, 
wit h n o e as y w a y t o c h all e n g e t h e s yst e m’s r e c o m m e n d ati o ns. Us e of s u c h s yst e ms is gr o wi n g: 
e. g., f a ci al r e c o g niti o n s yst e ms ar e us e d b y t h e p oli c e t o s cr e e n t h e p u bli c; hiri n g al g orit h ms ar e 
us e d b y e m pl o y ers f or fi n di n g t h e b est j o b c a n di d at es. Ut o pi a n vi e ws s u g g est t h at AI m e di at e d 
d e cisi o n- m a ki n g pr o c ess es will b e f air er, wit h o ut h u m a n pr ej u di c e, a n d effi ci e nt ( N o e ni c k x, 
2 0 2 3). H o w e v er, d yst o pi a n vi e ws p oi nt o ut t h e c o m pl e xit y a n d o p a cit y of t h es e al g orit h ms 
( M u n o z et al., 2 0 2 2) h a v e, s u c h as al g orit h mi c bi as l e a di n g t o g e n d er or r a ci al dis cri mi n ati o n. I n 
li g ht of t h es e c o n c er ns, t h er e h a v e b e e n c alls f or r e g ul ati o n t o miti g at e p ossi bl e pr o bl e ms s u c h as 
pri v a c y i n v asi o n, s ur v eill a n c e, d at a bi as, a n d al g orit h mi c dis cri mi n ati o n ( N g u y e n, 2 0 2 3) a n d 
t e c h n ol o g y- dri v e n u n e m pl o y m e nt ( W a d d ell & B urt o n, 2 0 0 6). 

A m aj or c o n c er n r e g ar di n g n e w t e c h n ol o gi es ar e t h eir i m p a cts o n e m pl o y m e nt. O n e of 
t h e m ost eff e cti v e w a ys t o i n cr e as e t h e p u bli c’s w ell- b ei n g is w or ki n g, as w or kl ess n ess h as b e e n 
g e n er all y f o u n d t o h ar m p h ysi c al a n d m e nt al h e alt h ( W a d d ell & B urt o n, 2 0 0 6). E m pl o y m e nt is 
cr u ci al f or o bt ai ni n g e c o n o mi c r es o ur c es, m e eti n g ‘ ps y c h os o ci al n e e ds i n s o ci eti es w h er e 
e m pl o y m e nt is t h e n or m’, f or mi n g ‘i n di vi d u al i d e ntit y, s o ci al r ol es a n d s o ci al st at us, t h us it is 
ess e nti al f or p h ysi c al a n d m e nt al h e alt h; n a m el y f or t h e p u bli c w ell- b ei n g a n d i n v ol v e m e nt i nt o 
t h e t o d a y’s s o ci et y ( W a d d ell & B urt o n, 2 0 0 6, p. vii). I n t his r e g ar d, t h e f ut ur e of w or k wit h 
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i nt elli g e nt m a c hi n es is c o n c er ni n g. F or i nst a n c e, G ol d m a n S a c hs h a v e s u g g est e d t h at AI h as t h e 
p ot e nti al of r e pl a ci n g 3 0 0 milli o n f ull-ti m e j o bs. 

O n t h e ot h er h a n d, MI T’s 2 0 2 0 W or k of t h e F ut ur e  r e p ort b y A ut or et al. ( 2 0 2 0) p oi nts 
o ut t h at e v e n t h o u g h t e c h n ol o gi c al c h a n g es ar e m a ki n g s o m e j o bs o bs ol et e, t h e y cr e at e n e w o n es. 
N e w g o o ds a n d s er vi c es d e m a n d w or k ers i n n e w i n d ustri es a n d o c c u p ati o ns, t h us cr e ati n g n e w 
j o bs ( A ut or et al., 2 0 2 0). As a n e x a m pl e, t h e c o m p ut er a n d I nt er n et i n n o v ati o ns of t h e 1 9 8 0s a n d 
1 9 9 0s ( A ut or et al., 2 0 2 0) r e q uir e s p e ci ali z e d k n o wl e d g e a n d s kills t o us e, c o ntr ol, a n d r e p air t h e 
t e c h n ol o g y a n d h a v e cr e at e d n e w j o bs s u c h as c o m p ut er s yst e m a n al ysts, s oft w ar e d e v el o p ers ( 
A ut or et al., 2 0 1 9), d at a a n al ysts. T h e risi n g d e m a n ds f or hi g hl y- e d u c at e d w or k ers ( e. g., 
a d v a n c e d AI k n o wl e d g e) ( A ut or et al., 2 0 0 3) m a y i n cr e as e t h e w e alt h of s o ci et y i n g e n er al ( 
A ut or et al., 2 0 1 9).

I n a d diti o n t o r e pl a ci n g j o bs or cr e ati n g n e w j o bs, t e c h n ol o g y c a n aff e ct r at e i n e xisti n g 
j o bs. F or i nst a n c e, f oll o wi n g t h e i ntr o d u cti o n of t h e U b er a n d L yft a p ps, t h e r at e of U. S. a d ults 
w or ki n g as c h a uff e urs or t a xi dri v ers tri pl e d ( A ut or et al., 2 0 1 9). Wit h t h e e m er g e n c e of 
i nt elli g e nt m a c hi n es, d e b at es a b o ut i m p a cts h a v e i n cr e as e d r a pi dl y si n c e s u bstit uti o n a n d 
c o m pl e m e nt ati o n of h u m a n’s c o g niti v e t as ks h as st art e d t o h a p p e n. T h er e ar e m a n y pr e di cti o ns 
( as i n Fr e y & Os b or n e, 2 0 1 7; Gr a c e et al., 2 0 1 8; W als h, 2 0 1 8), r e g ar di n g w h et h er i nt elli g e nt 
m a c hi n es cr e at e, tr a nsf or m or eli mi n at e o c c u p ati o ns. 

2. 3. 2. S u bstit uti n g H u m a ns b y T a ki n g O v er T as ks ( F ull A ut o m ati o n)

U ntil r e c e ntl y, a ut o m ati o n b y c o m p ut eri z ati o n h as b e e n c o nstr ai n e d t o r o uti n e t as ks b uilt 
u p o n e x pli cit r ul e- b as e d a cti viti es. H o w e v er, i nt elli g e nt m a c hi n es c a n s u bstit ut e f or l a b or i n a 
wi d er r a n g e n o n-r o uti n e c o g niti v e t as ks ( Br y nj olfss o n et al., 2 0 1 4; Fr e y & Os b or n e, 2 0 1 7). S u c h 
c a p a biliti es l e a d t o pr e di cti o ns i n i nt elli g e nt m a c hi n es will t a k e o v er a wi d e r a n g e of 
o c c u p ati o ns. Fr e y a n d Os b or n e ( 2 0 1 7) pr o p os e d t hr e e c o nti n ui n g o bst a cl es t o a ut o m ati o n: j o bs 
n e e di n g s o ci al i nt elli g e n c e, j o bs r e q uiri n g cr e ati vit y, a n d j o bs r e q uiri n g a d v a n c e d p er c e pti o n or 
m a ni p ul ati o n a biliti es. A p pl yi n g t h at l o gi c, t h e y ass ess e d t h e t as k c o nt e nt of 7 0 2 o c c u p ati o ns t o 
pr e di ct w hi c h c o ul d b e s e mi- a ut o m at e d. T h eir fi n di n gs s h o w e d t h at a b o ut 4 7 % of t ot al U S 
e m pl o y m e nt is at a hi g h ris k of b ei n g r e pl a c e d. F or e x a m pl e, e m pl o y e es i n tr a ns p ort ati o n a n d 
l o gisti cs o c c u p ati o ns, offi c e a n d a d mi nistr ati v e assist a n c e w or k ers p ossi bl y b ei n g r e pl a c e d b y 
c o m p ut eri z ati o n s o o n ( Fr e y & Os b or n e, 2 0 1 7). W or k ers p erf or mi n g n o n-r o uti n e t as ks s u c h as 
l e g al writi n g a n d tr u c k dri vi n g ar e als o f o u n d t o b e at t h e hi g h-ris k c at e g or y of b ei n g r e pl a c e d, 
w hil e t h e a cti vit y of p ers u a di n g is n ot i n t h at c at e g or y y et ( Fr e y a n d Os b or n e, 2 0 1 7).

W als h ( 2 0 1 8) a n al y z e d 7 0 of t h e 7 2 0 o c c u p ati o ns fr o m Fr e y a n d Os b or n e ( 2 0 1 7)’s st u d y. 
T h e y a d mi nist er e d a s ur v e y t o e x p erts i n r o b oti cs a n d AI a n d t o n o n- e x p erts t o g at h er t h eir 
pr e di cti o ns a b o ut t h e f ut ur e of w or k. T h e r es ults s h o w e d t h at e x p erts s a w f e w er j o bs at ris k t h a n 
n o n- e x p erts. I n p arti c ul ar, e x p erts i n r o b oti cs t h o u g ht t h at 2 9 o ut of t h e 7 0 pr of essi o ns w er e at 
ris k of b ei n g r e pl a c e d; AI e x p erts, 3 3. H o w e v er, n o n- e x p erts f or e c ast e d m or e j o bs at ris k, 3 7 o ut 
of t h e 7 0. Pr e di cti o ns c o n c er ni n g s p e cifi c j o bs als o diff er e d a m o n g e x p erts a n d n o n- e x p erts i n 
W als h ( 2 0 1 8)’s s ur v e y. F or e x a m pl e, b ar el y 1 2 % of t h e e x p erts f or e c ast e d t h at e c o n o mists w er e 
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li k el y t o b e r e pl a c e d i n t h e f oll o wi n g t w e nt y y e ars c o m p ar e d t o 3 9 % of t h e n o n- e x p erts ( W als h, 
2 0 1 8). A nti ci p ati o ns f or ot h er pr of essi o ns s u c h as l a w cl er k, m ar k et r es e ar c h a n al yst, m ar k eti n g 
s p e ci alist, l a w y er, p h ysi ci a n, s ur g e o n, el e ctri c al e n gi n e er, t e c h ni c al writ er a n d ci vil e n gi n e er 
diff er e d a m o n g t h e e x p erts a n d n o n- e x p erts ( W als h, 2 0 1 8). F or e a c h o c c u p ati o n, a b o ut 2 0 % 
m or e n o n- e x p erts pr oj e ct e d t h at t h es e o c c u p ati o ns w er e li k el y t o b e a ut o m at e d i n t h e f oll o wi n g 
t w e nt y y e ars t h a n t h e e x p erts. 

2. 3. 3. C o m pl e m e nti n g H u m a ns b y T a ki n g O v er T as ks ( A u g m e nt ati o n)

W e n e xt c o nsi d er i n m or e d et ail t h e p ossi bilit y of AI f or t as k s u p p ort. I n pl a c e of f ull 
a ut o m ati o n c o nsi d er e d a b o v e, s c h ol ars d es cri b e AI a u g m e nt ati o n as usi n g t e c h n ol o g y t o e n h a n c e 
h u m a n c a p a biliti es or t o c oll a b or at e wit h h u m a ns, w or ki n g t o g et h er a n d all o c ati n g w or k t as ks t o 
c o m bi n e str e n gt hs ( Bl a c k et al., 2 0 2 1; P a ul et al., 2 0 2 2; V or o b e v a et al., 2 0 2 3), r at h er t h a n 
si m pl y r e pl a ci n g t h e m. F or i nst a n c e, c o m p uti n g a n d r o uti n e t as ks c a n b e d o n e b y i nt elli g e nt 
m a c hi n es a n d a bstr a ct t hi n ki n g, cr e ati n g, d e e p a n al ysis a n d m et a c o g niti o n ( m a n a gi n g a n d 
c o ntr olli n g c o g niti v e t as ks, s p o nt a n e o us t hi n ki n g) r e m ai n t o h u m a ns. AI a u g m e nt ati o n i m p a cts 
o n or g a ni z ati o ns a n d o n s o ci et y ar e vi e w e d g e n er all y p ositi v el y d u e t o hi g h er p erf or m a n c e or 
i m pr o v e d effi ci e n c y ( e. g., Br y nj olfss o n et al., 2 0 1 4; P a ul et al., 2 0 2 2).

Pr e vi o us w or k h as e x a mi n e d h o w h u m a ns ar e p art n eri n g a n d c oll a b or ati n g wit h 
i nt elli g e nt s yst e ms, h o w AI a u g m e nts h u m a ns, e. g., ( B o wl es et al., 2 0 2 0; D o u g h ert y, 2 0 1 9; 
E n g el b art, 1 9 6 2; F ul bri g ht, 2 0 1 6; Ji a o et al., 2 0 2 0; P a v el et al., 2 0 0 3; R ais a m o et al., 2 0 1 9; 
T a n w ar et al., 2 0 2 0; Z h e n g et al., 2 0 1 9). Es p e ci all y aft er C h at G P T w as r el e as e d o n 3 0 N o v 2 0 2 2, 
t h e as p e ct of AI c o m pl e m e nti n g h u m a ns t hr o u g h pr es e nti n g n e w i d e as b y a ns w eri n g q u esti o ns 
w as e x pr ess e d b y s c h ol ars. F or e x a m pl e, a c c or di n g t o C arl B e n e di kt Fr e y, a Pr of ess or of AI & 
W or k at t h e U ni v ersit y of O xf or d, “ [ AI] c a n h el p y o u br ai nst or m a n d g e n er at e n e w i d e as ” 
( N o e ni c k x, 2 0 2 3). Et h a n M olli c k, a n ass o ci at e pr of ess or w h o st u di es AI a n d i n n o v ati o n, st at e d: 
“ I us e it t o h el p m e pr o c ess i nf or m ati o n, t o s u m m ariz e st uff f or m e, v er y m u c h as a p art n er” 
( N o e ni c k x, 2 0 2 3). 

P art n eri n g, c oll a b or ati n g, a n d a u g m e nti n g t o p erf or m w or k m a y yi el d a ki n d of h u m a n-
m a c hi n e s y m bi osis. S u c h arr a n g e m e nts mi g ht b e c o nsi d er e d as w or k t e a m s b e c a us e t h es e 
s y m bi os es i n cl u d e t as ks, g o als, r ol es, p erf or m a n c e d e m a n ds, a n d pr o c ess e m p h asis, w hi c h ar e 
c o nsi d er e d as w or k t e a m f e at ur es ( K o zl o ws ki & B ell, 2 0 0 1). M al o n e ( 2 0 1 8) p oi nts o ut t h at w or k 
t e a ms i n w hi c h m ulti pl e p e o pl e a n d m a c hi n es w or k t o g et h er t o s ol v e t h e s a m e pr o bl e m m a y b e 
m or e c o m m o n t h a n as ki n g c o m p ut ers t o s ol v e a w h ol e pr o bl e m b y t h e ms el v es. I nt elli g e nt 
m a c hi n es m a y b e a t e a m m at e f or h el pi n g d e cisi o n m a ki n g t as k as w ell as i nt er a cti n g wit h 
h u m a ns li k e c h at b ots, s o ci al b ots or m or e g e n er all y c o n v ers ati o n a g e nts t h at f a cilit at e t e a m 
c o m m u ni c ati o n a n d c oll a b or ati o n t hr o u g h i nt er a cti n g wit h us ( S e e b er et al., 2 0 2 0) a n d m a y b e 
i nt e gr at e d i nt o w or k pl a c es. T his i nt e gr ati o n r e q uir es w or k ers t o i n cr e as e t h eir AI k n o wl e d g e as 
Fr e y st at es “I t hi n k w or k ers t h at d o n’t w or k wit h AI ar e g oi n g t o fi n d t h eir s kills [ b e c o m e] 
o bs ol et e q uit e r a pi dl y. S o, t h er ef or e, it’s i m p er ati v e t o w or k wit h AI t o st a y e m pl o y e d, st a y 
pr o d u cti v e a n d h a v e u p t o d at e s kills ” ( N o e ni c k x, 2 0 2 3). 
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T h e e xt a nt lit er at ur e r e vi e w e d i n t his st u d y r e v e al e d t h at a wi d es pr e a d pr e di cti o n of t h e 
i m p a ct of i nt elli g e nt m a c hi n es is t h e a ut o m ati o n of w or k m a ki n g c ert ai n w or k ers r e d u n d a nt. 
H o w e v er, t h e i m p a cts diff er a cr oss o c c u p ati o ns a n d ar e f e ar e d m or e b y n o n- e x p erts t h a n e x p erts. 
W als h ( 2 0 1 8) s u g g ests t h at e v e n if s o m e t as ks m a y b e a ut o m at e d i n c ert ai n o c c u p ati o ns, e x p erts 
d o n ot e x p e ct f ull a ut o m ati o n f or t h e n e xt t w o d e c a d es. A n alt er n ati v e p ers p e cti v e e x p e cts t o s e e 
p e o pl e usi n g t e c h n ol o g y t o w or k m or e eff e cti v el y or t o p art n er i n h u m a n- m a c hi n e t e a ms. T o 
m a k e t h es e c oll a b or ati o ns eff e cti v e r e q uir es n e w s kills, as t h e m a c hi n es ar e n ot e q ui v al e nt i n 
c a p a bilit y t o h u m a ns. H u m a n-l e v el m a c hi n e i nt elli g e n c e is n ot s e e n b y e x p erts as li k el y i n t h e 
n e ar t er m. I nt er esti n gl y, t h e d o m ai n e x p erts i n a s ur v e y c o n d u ct e d b y Gr a c e et al. ( 2 0 1 8) 
r e p ort e d r e a c hi n g h u m a n l e v el m a c hi n e i nt elli g e n c e as a p ositi v e a d v a n c e m e nt. 

I n s u m m ar y, r es e ar c h h as s cr uti ni z e d fr a m es i n tr a diti o n al m e di a ( as i n C h u a n et al., 
2 0 1 9; D u b err y & H a mi di, 2 0 2 1; F ast & H or vit z, 2 0 1 7) a n d c o n v e y e d t h os e of s c h ol ars st u d yi n g 
t h e f ut ur e of AI a n d its i m p a cts o n w or k ( as i n A ut or et al., 2 0 2 0; Fr e y & Os b or n e, 2 0 1 7; Gr a c e 
et al., 2 0 1 8; W als h, 2 0 1 8). H o w e v er, t h e v oi c es of or di n ar y citi z e ns h a v e n ot b e e n e x pl or e d 
s uffi ci e ntl y. T o a d dr ess t his l a c u n a, w e e x pl or e fr a m es as e x pr ess e d i n s o ci al m e di a. S o ci al 
m e di a d at a h as b e e n i n cr e asi n gl y us e d t o e x pl or e fr e el y- e x pr ess e d p u bli c i nt er pr et ati o ns of 
diff er e nt t o pi cs, e. g., ( C h e n & T o m bli n, 2 0 2 1; Hrist o v a & N et o v, 2 0 2 2; H u a et al., 2 0 2 2; M a h or 
& M a nj h v ar, 2 0 2 2, 2 0 2 2; O c al, 2 0 2 3; S ai K u m ar et al., 2 0 2 1). S o ci al m e di a is c o nsi d er e d as a 
s o ci o-t e c h ni c al s yst e m ( V e n k at es a n & V al e c h a, 2 0 2 1) b e c a us e it c o n n e cts c oll e cti v es w h o c o m e 
fr o m diff er e nt s e g m e nts of t h e p u bli c wit h a r a n g e of mi n ds ets st e m mi n g fr o m v ari o us 
b a c k gr o u n ds a n d p ers o n al e x p eri e n c es. 

3. M et h o ds

I n t his s e cti o n, w e e x pl ai n t h e m et h o ds a d o pt e d f or o ur m ulti-st a g e st u d y. Fi g ur e 1 gi v es 
a n o v er vi e w of t h e st e ps i n t h e a n al ysis. 

I ns ert Fi g ur e 1 h er e

3. 1. R es e ar c h Sit e: R e d dit

I n r e c e nt y e ars R e d dit h as g ai n e d s c h ol ars’ att e nti o n as a d at a s o ur c e f or st u d yi n g s o ci al 
m e di a us e. R e d dit its elf is a h u g e c o m m u nit y c o nsisti n g of o v er 5 0 milli o n d ail y a cti v e us ers 
i nt er a cti n g i n t h o us a n ds of s m all er c o m m u niti es. T h es e s u b- c o m m u niti es wit hi n R e d dit ar e 
c all e d “s u br e d dits, ” e a c h of w hi c h c e nt ers o n diff er e nt t o pi cs, i n w hi c h us ers s h ar e t h eir i nt er ests, 
t h o u g hts o n r el e v a nt c o nt e nt. R e d dit p osts oft e n s h ar e n e ws o bt ai n e d fr o m tr a diti o n al m e di a 
( Vill a n u e v a, 2 0 2 1), a n d ot h er v al u a bl e e xt er n al s o ur c es s u c h as e x p erts’ c o nt e xt-r el at e d vi d e os 
( Ö c al et al., 2 0 2 1) t h at ar e f oll o w e d u p b y c o m m e nts fr o m r e a d ers. 

R es e ar c h ers c a n t h us a c c ess a l ar g e a m o u nt of d at a o n v ari o us t o pi cs cr e at e d b y R e d dit 
us ers a n d c a n s el e ct r el e v a nt s u br e d dits as t h eir s a m pl es t o a ns w er t h eir r es e ar c h q u esti o ns. As a n 
a d diti o n al a d v a nt a g e, us ers b e n efit fr o m a l e v el of a n o n y mit y o n R e d dit n ot off er e d o n ot h er 
s o ci al m e di a pl atf or ms, s o us ers m a y f e el m or e s e c ur e a n d s h ar e m or e h o n est t h o u g hts o n a t o pi c. 
Als o, as t h e d at a ar e p u bli c a n d ps e u d o n y m o us ( us er n a m es ar e n ot r e al n a m es), r es e ar c h 
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a n al y zi n g R e d dit d at a is oft e n e x e m pt e d fr o m i nstit uti o n al et hi cs r e vi e w ( Pr of er es et al., 2 0 2 1). 
D u e t o a v ari et y of a d v a nt a g es, R e d dit h as b e e n us e d as a d at a s o ur c e i n t h e p ast d e c a d e a n d 
m u c h of t h at a n al ysis h as b e e n c o n d u ct e d i n c o m p ut er s ci e n c e a n d r el at e d dis ci pli n es usi n g 
c o m p ut ati o n al m et h o ds ( Pr of er es et al., 2 0 2 1). At t h e ti m e of t h e d at a c oll e cti o n, R e d dit h a d a 
p er missi v e li c e ns e t h at p er mitt e d s u c h r e us e a n d p ost ers c o ul d a nti ci p at e t h eir c o m m e nts b ei n g 
s h ar e d i n diff er e nt w a ys ( n o n e of t h e s u br e d dits w er e pri v at e).

I n t h e fi n di n gs s e cti o n, w e pr es e nt e x a ct q u ot ati o ns t o ill ustr at e i nt er pr et ati o ns. W e 
c o nsi d er e d p ar a p hr asi n g t h e q u ot ati o ns b ut d e ci d e d a g ai nst it b e c a us e of c o n c er ns it w o ul d 
c h a n g e t h e m e a ni n g of t h e q u ot ati o ns, w hi c h is c e ntr al t o o ur a n al ysis. W e di d n ot i n cl u d e 
R e d dit ors’ us er n a m es i n att e m pt t o pr ot e ct t h eir i d e ntiti es, b ut e v e n if t h e us er n a m es w er e f o u n d, 
as n ot e d a b o v e, t h e y ar e ps e u d o n y ms, t h us t h e i d e ntit y of t h e a ct u al p ers o n is n ot k n o w n. W e d o 
n ot f or es e e a n y h ar m fr o m i n cl u di n g dir e ct q u ot ati o ns i n t his p a p er, si n c e t h e c o m m e nts w e 
s el e ct e d w er e alr e a d y s h ar e d p u bli cl y b y t h eir a ut h ors t o a m u c h wi d er a n d m or e e n g a g e d 
a u di e n c e; t h e e x p os ur e i n a n a c a d e mi c p a p er is i nsi g nifi c a nt i n c o m p aris o n. M or e o v er, w e ar e 
usi n g t h e c o m m e nts t o ill ustr at e fr a mi n g, n ot t o criti q u e t h e p ost ers, s o w e d o n ot e x p e ct o ur us e 
t o aff e ct ot h ers’ p er c e pti o ns of t h e p ers o n. L astl y, t h e q u ot ati o ns d o n ot a d dr ess p ers o n all y 
s e nsiti v e d at a a n d t h e t o pi c is n ot a s e nsiti v e t o pi c (t h e f ut ur e of AI a n d w or k), f urt h er miti g ati n g 
t h e p ossi bilit y of h ar m. O ur us e of dir e ct q u ot ati o ns is t y pi c al of r es e ar c h usi n g R e d dit d at a. 
Pr of er es et al. ( 2 0 2 1) a n al y z e d 7 2 7 r es e ar c h p a p ers t h at us e d R e d dit a n d f o u n d t h at o nl y 2. 5 % of 
t h es e p a p ers p ar a p hr as e d q u ot ati o ns, c o m p ar e d t o 2 8. 5 % of t h e p a p ers t h at us e d e x a ct q u ot ati o ns 
( R e a gl e, 2 0 2 2) (t h e r est di d n ot us e q u ot ati o ns).

3. 1. 1. S el e cti o n of S u br e d dits

F or t his st u d y, s u br e d dits w er e s el e ct e d t o b e r el at e d t o f ut ur e tr e n ds ar o u n d AI. First a 
s e ar c h f or artifi ci al i nt elli g e n c e ( AI)-r el at e d k e y w or ds w as c o n d u ct e d t o i d e ntif y w h er e 
c o n v ers ati o ns w er e t a ki n g pl a c e. T his pr o c ess i d e ntifi e d fift e e n s u br e d dits (s h o w n i n T a bl e II) 
gi v e n t h eir i n cl usi o n of t h e f ut ur e of AI-r el at e d p osts a n d t h eir d es cri pti o ns. P arti c ul arl y, w e 
s el e ct e d t h es e s u br e d dits b e c a us e t h e y ar e: ( 1) e x pli citl y d e v ot e d t o t h e f ut ur e tr e n ds a n d 
s p e c ul ati o ns (i. e., F ut ur ol o g y, t o m orr o ws w orl d, D ar k F ut ur ol o g y, c o ns pir a c y), ( 2) f o c us 
p arti c ul arl y o n AI (i. e., Artifi ci alI nt eli g e n c e, artifi ci al, a gi, M a c hi n e L e ar ni n g, d e e pl e ar ni n g, 
A ut o m at e, si n g ul arit y), or ( 3) d e di c at e d t o t h e n e ws a n d dis c ussi o ns a b o ut t e c h n ol o g y, s ci e n c e 
ar o u n d t h e w orl d t h at als o i n cl u d e v ari e d c o nt e m p or ar y AI-r el at e d c o n v ers ati o ns (i. e., 
w orl d n e ws, s ci e n c e, t e c h, t e c h n ol o g y).

I ns ert T a bl e II h er e

3. 2. D at a C oll e cti o n a n d Cl e a ni n g

F or h ar v esti n g d at a fr o m t h e s el e ct e d s u br e d dits, R e d dit A PI w as us e d t hr o u g h P R A W 
( P yt h o n R e d dit A PI Wr a p p er) t o g at h er p osts a n d c o m m e nts. All p osts w er e f et c h e d fr o m t h e 
c h os e n s u br e d dits t h at i n cl u d e t h e t er ms “ Artifi ci al i nt elli g e n c e ”, “ AI ”, “ artifi ci al i nt elli g e n c e ”, 
or “ Artifi ci al I nt elli g e n c e ”, wit h o ut a n y ti m e c o nstr ai nts, a n d all t o p l e v el c o m m e nts o n t h e 
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e xtr a ct e d p osts. Aft er e xtr a cti n g d at a, w e r e ali z e d c o m m e nts w er e “ d el et e d ” or “r e m o v e d, ” a n d 
s o m e c o m m e nts w er e e x pr essi o ns s u c h as “ pl e as e r e pl y t o O P’s c o m m e nt h er e: ”, “t h e f oll o wi n g 
s u b missi o n st at e m e nt w as pr o vi d e d b y … ”. T h es e r o ws w er e r e m o v e d fr o m t h e d at a. W e di d n ot 
d o f urt h er d at a cl e a ni n g b e c a us e w e i nt e n d e d t o pr ot e ct n at ur al str u ct ur es of p ost titl es a n d 
c o m m e nts t o f urt h er a n al ysis. T his d at a cl e a ni n g pr o c ess r es ult e d i n 9 9 8 u ni q u e p ost titl es a n d a 
t ot al of 1 6 6 1 1 c o m m e nts, t h er e b y t h e n u m b er of t h e t ot al p ost titl es a n d c o m m e nts is 1 7 6 0 9. T h e 
p osts a n d c o m m e nts w er e cr e at e d b et w e e n 2/ 1 9/ 2 0 1 3 a n d 7/ 3/ 2 0 2 2 b y 6 7 1 u ni q u e us ers.

3. 3. D at a A n al ysis

3. 3. 1. Fr a m e I d e ntifi c ati o n Pr o c e d ur e

T o i d e ntif y fr a m es, r es e ar c h ers t y pi c all y a p pl y s o m e f or m of c o nt e nt a n al ysis or 
dis c o urs e a n al ysis ( P as h a k hi n, 2 0 1 6). T h es e m et h o ds c a n b e a p pli e d t hr o u g h s e v er al a p pr o a c h es. 
T h e first is i nt er vi e wi n g s u bj e cts a n d a n al y zi n g t h eir i nt er pr et ati o ns; a n ot h er is m or e s yst e m ati c 
i n d u cti v e a n d/ or d e d u cti v e c o nt e nt a n al ysis of t e xts pr o d u c e d b y s u bj e cts; a n d r e c e nt o n es 
i n cl u d e s u p er vis e d a n d u ns u p er vis e d m a c hi n e l e ar ni n g m et h o ds ( H ei d e nr ei c h et al., 2 0 1 9; 
P as h a k hi n, 2 0 1 6; Vill a n u e v a, 2 0 2 1; W alt er & O p hir, 2 0 1 9). A m et h o d b as e d o n i nt er vi e ws m a y 
h a v e a d v a nt a g es f or t h e v ali dit y of r es ults, as fr a m es i d e ntifi e d c a n b e v ali d at e d wit h 
i nt er vi e w e es b ut r e q uir es a hi g h l e v el of a c c ess a n d f a c es li mits o n t h e n u m b er of s u bj e cts t h at 
c a n b e i n cl u d e d, w hi c h m a y li mit g e n er ali z a bilit y t o t h e p arti c ul ar r es e ar c h s etti n g st u di e d. 
F urt h er, t h er e is a p ot e nti al t h at t h e i nt er a cti o n aff e cts r es p o n d e nts’ r es p o ns es, e. g., d u e t o 
r es e ar c h er d e m a n d. A n al y zi n g t e xts is l ess i ntr usi v e a n d p ot e nti all y br o a d er i n s c o p e b ut 
i d e ntifi es fr a m es i n c o m m u ni c ati o n, w hi c h ar e pr o xi es f or t h e fr a m es i n t h o u g ht t h at cr e at e d 
t h e m. W h e n a n al y zi n g t e xts, m a n u al c o nt e nt a n al ysis r e q uir es hi g h c ost of ti m e a n d e n o u g h 
h u m a n c o d ers t o a c c o m plis h a c c e pt a bl e l e v els of i nt er- c o d er r eli a bilit y; t h es e c o nstr ai nts us u all y 
all o w a n al y zi n g o nl y a s m all v ol u m e of d at a. 

A ut o m at e d m et h o ds off er t h e p ot e nti al t o c o n d u ct a n al ys es at a l ar g e s c al e. T o e x pl or e 
fr a m es t h at ar e n ot k n o w n i n a d v a n c e, i n d u cti v e c o nt e nt a n al ysis or u ns u p er vis e d m et h o ds h a v e 
b e e n us e d. I n r e c e nt y e ars, r es e ar c h ers h a v e pr o p os e d u ns u p er vis e d m a c hi n e l e ar ni n g m et h o ds 
li k e t o pi c m o d eli n g, w hi c h is a pr o misi n g fr a m e i d e ntifi c ati o n m et h o d. H o w e v er, t h er e is a n 
o p e n d e b at e a b o ut t h e v ali dit y of t o pi c m o d eli n g as i n di c ati o ns of fr a m es. W hil e G u o et al. 
( 2 0 2 2) a n d H ei d e nr ei c h et al.( 2 0 1 9) a p pli e d t o pi c m o d eli n g wit h o ut c o n diti o ns, Yl ä- A nttil a et 
al. ( 2 0 2 1) pr o p os e d s e v er al c o n diti o ns t h at s h o ul d a p pl y b ef or e a c c e pti n g t o pi c m o d eli n g’s 
r es ults as i n di c at ors of fr a m es. S p e ci all y, t h e y s a y t h at t h e r es ults of t o pi c m o d elli n g i n di c at e 
fr a m es o nl y w h e n “( 1) a d o pti n g a vi e w of fr a mi n g as c o n n e cti o ns b et w e e n c o n c e pts ( E nt m a n, 
1 9 9 3; Nis b et, 2 0 0 9); ( 2) s el e cti n g t h e i n p ut t e xt d at a t o b e s u bj e ct-s p e cifi c r at h er t h a n c o nt ai ni n g 
m ulti pl e t h e m ati c t o pi cs; a n d ( 3) i nt er pr eti v e v ali d ati o n ”. I n o ur t h e or y d e v el o p m e nt, w e a d o pt e d 
t h e a p pr o a c h s u g g est e d i n t h e first c o n diti o n. T o a d dr ess t h e s e c o n d c o n diti o n, w e c arr y o ut a n 
a ut o m at e d c o nt e nt a n al ysis of t e xt s el e ct e d o n a s p e cifi c t o pi c, n a m el y f ut ur es of w or k wit h 
i nt elli g e nt m a c hi n es ( as d es cri b e d a b o v e). T o a d dr ess t h e t hir d c o n diti o n, w e d e v el o p m or e 
d et ail e d d es cri pti o ns of t h es e i nt er pr et ati o ns t hr o u g h r e pr es e nt ati v e e x a m pl es of p ost titl es a n d 
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c o m m e nts o n s o ci al m e di a t h at dis c uss f ut ur es of w or k wit h i nt elli g e nt m a c hi n es ( cl os e r e a di n g ). 
T h es e st e ps ar e e x pl ai n e d i n m or e d et ail b el o w. 

W e a p pli e d t o pi c m o d eli n g f or i d e ntif yi n g fr a m es as f oll o ws. T h e cl e a n e d d at a ( p ost titl es 
a n d c o m m e nts) w er e a n al y z e d usi n g B E R T o pi c t o i d e ntif y cl ust ers of p osts a n d c o m m e nts wit h 
c o m m o n t er mi n ol o g y. B E R T o pi c ( Gr o ot e n d orst, 2 0 2 2) w as us e d b e c a us e it is a m or e effi ci e nt 
t o pi c m o d eli n g m et h o d t h a n e arli er a p pr o a c h es s u c h as L D A, N M F a n d T o p 2 V e c ( E g g er & Y u, 
2 0 2 2). Si n c e m a n y p osts’ m ai n b o di es w er e n ot t e xt, b ut r at h er vi d e os, i m a g es, or a li n k f or 
a n ot h er s o ur c e, w e a n al y z e d t h e p ost titl es r at h er t h a n t h e t e xt b o di es. H o w e v er, C h as e a n d Qi u 
( 2 0 1 7) f o u n d t h at R e d dit p ost titl es s u c c essf ull y r e pr es e nt t h e m ai n p oi nts of R e d dit s u b missi o ns. 
F or c o m m e nts o n p osts, w e a n al y z e d t h e b o d y si n c e e a c h c o m m e nt its elf i n cl u d es ri c h t e xt d at a. 
T h e cl e a n e d t e xt d at a c o nsisti n g of p ost titl es a n d c o m m e nts w er e pr o c ess e d i n P yt h o n b y a 
B E R T o pi c m o d el ( Gr o ot e n d orst, 2 0 2 2) w e b uilt. T his m et h o d yi el d e d t h e cl ust ers a n d t h e 
n u m b er l a b el cl ust er f or e a c h p ost titl e a n d c o m m e nt i n t h e c or p us, t h er e b y e a c h p ost titl e a n d 
c o m m e nt w er e cl assifi e d i nt o o n e of t h os e cl ust ers. 

T h e B E R T o pi c m o d el o ut p uts cl ust ers of d o c u m e nts a n d c o m m o n w or ds t h at r e q uir es a n 
i nt er pr eti v e st e p t o m a k e s e ns e of t h e m. B e ari n g i n mi n d t h e c o n c er ns a b o ut t o pi c m o d eli n g as a n 
a p pr o a c h t o i d e ntif yi n g fr a m es i n c o m m u ni c ati o n, w e e x p e ct e d t h at s o m e cl ust ers mi g ht 
r e pr es e nt t o pi cs r at h er t h a n fr a m es. T o m a k e s e ns e of t h e d at a, t hr e e i nt er pr et ers (t h e first a ut h or 
a n d t w o M ast er’s st u d e nts, o n e i n B usi n ess A n al yti cs a n d t h e ot h er i n A p pli e d D at a S ci e n c e) 
n a m e d t h e cl ust ers o bt ai n e d fr o m t o pi c m o d eli n g. W or d gr o u ps a n d s a m pl e s u b missi o ns (i. e., 
R e d dit p osts or c o m m e nts) ass o ci at e d wit h t h es e cl ust ers w er e r e a d u ntil r e a c hi n g t h e s at ur ati o n 
p oi nt f or u n d erst a n di n g t h e c o nt e nt of t h e cl ust er. T h e cl ust ers w er e t h e n n a m e d. W e d et er mi n e d 
w h et h er e a c h w as a s u b fr a m e or j ust a t o pi c b as e d o n t h e c o n n e cti o n t o t h e pri or lit er at ur e o n 
fr a mi n g AI, i. e., w h et h er t h e t er ms i n t h e cl ust er s u g g est e d a n i nt er pr et ati o n of w or k a n d AI or 
r at h er a c o m m o n t o pi c. T h e cl ust ers s el e ct e d as s u b fr a m es w er e gr o u p e d i nt o t h e g e n er al fr a m es 
of Ris k,  B e n efit , H ar m  a n d N e w W orl d  of W or k t o m at c h t h e or g a ni z ati o n i n pri or w or k. 

Aft er t h e cl ust ers w er e n a m e d, w e v ali d at e d t h e a ut o m at e d c o nt e nt a n al ysis cl assifi c ati o n 
of p osts a n d c o m m e nts i nt o s u b fr a m es. T w o gr a d u at e st u d e nts a n n ot at e d a r a n d o m s a m pl e of 
1 2 5 p ost titl es a n d c o m m e nts f or t h e s u b fr a m e us e d t o s e e if t h e y a gr e e d wit h t h e a ut o m at e d 
cl assifi c ati o n. T h e i niti al a gr e e m e nt b et w e e n t h e t w o h u m a n c o d ers w as 7 1 % a n d t h e C o h e n’s 
k a p p a s c or e w as 0. 6 5, w hi c h is c o nsi d er e d a s u bst a nti al a gr e e m e nt s c or e a c c or di n g t o W ats o n 
a n d P etri e ( 2 0 1 0). T h e n, t h e h u m a n c o d ers dis c uss e d c as es w h er e t h eir c o di n g di d n ot m at c h t o 
a gr e e o n a c o ns e ns us c o d e. W e t h e n c o m p ar e d t h e B E R T o pi c a n d h u m a n cl assifi c ati o ns. T h e 
B E R T o pi c cl assifi c ati o n is t h e m ost d o mi n a nt cl ust er f or e a c h p ost titl e/ c o m m e nt. T h e 
a gr e e m e nt b et w e e n fr a m es c o d e d b y h u m a n c o ns e ns us a n d s u b fr a m es f o u n d b y t o pi c m o d eli n g 
w as 8 7 % a n d C o h e n’s k a p p a s c or e w as 0. 8 4, i n di c ati n g e x c ell e nt a gr e e m e nt. W e c o n cl u d e t h at 
t h e assi g n m e nt of fr a m es t hr o u g h t o pi c m o d eli n g c a n b e c o nsi d er e d v ali d as it a gr e es wit h 
h u m a n cl assifi c ati o n.
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3. 3. 2. S e nti m e nt A n al ysis a n d E m oti o n D et e cti o n

E m oti o ns i n t e xt w er e cl assifi e d wit h B E R T tr ai n e d o n t h e G o E m oti o ns d at as et 
( D e ms z k y et al., 2 0 2 0). T his d at as et is a m a n u all y- a n n ot at e d d at as et of 5 8 k E n glis h R e d dit 
c o m m e nts ( D e ms z k y et al., 2 0 2 0), l a b el e d f or 2 7 e m oti o n c at e g ori es as w ell as n e utr al. T h e 
e m oti o n c at e g ori es i n t his d at as et ar e a d mir ati o n, a m us e m e nt, a n g er, a n n o y a n c e, a p pr o v al, 
c ari n g, c o nf usi o n, c uri osit y, d esir e, dis a p p oi nt m e nt, dis a p pr o v al, dis g ust, e m b arr ass m e nt, 
e x cit e m e nt, f e ar, gr atit u d e, gri ef, j o y, l o v e, n er v o us n ess, o pti mis m, pri d e, r e ali z ati o n, r eli ef, 
r e m ors e, s a d n ess, s ur pris e. T h e B E R T m o d el c a pt ur e d all t h es e 2 8 c at e g ori es i n e a c h p ost titl e 
a n d c o m m e nt i n t h e c or p us. A n ot h er B E R T m o d el fi n et u n e d wit h I M D b M o vi e R e vi e ws 
c at e g ori z e d p ositi v e a n d n e g ati v e attit u d es o n t h e p ost titl es/ c o m m e nts. 

T h e p erf or m a n c e of t h e t w o m o d els w as v ali d at e d usi n g t h e s a m e pr o c ess as f or t h e 
fr a m es. A r a n d o m s a m pl e of 1 2 5 s u b missi o ns w as c h os e n a n d a n n ot at e d f or fi v e e m oti o ns (f e ar, 
c uri osit y, c o nf usi o n, dis a p pr o v al, a n d a p pr o v al) b y t w o gr a d u at e st u d e nts, w h o r es ol v e d a n y 
diff er e n c es t hr o u g h dis c ussi o n. T h e st u d e nts’ e m oti o n l a b el w as t h e n c o m p ar e d t o t h e B E R T 
m o d el l a b el. T h e a c c ur a c y w as 0. 8 4 (t a ki n g t h e h u m a n c o di n g as c orr e ct) a n d C o h e n’s k a p p a 
s c or e b et w e e n t h e h u m a n a n d m a c hi n e cl assifi c ati o n w as 0. 8 0, w hi c h is c o nsi d er e d a n e x c ell e nt 
l e v el of a gr e e m e nt. Si mil arl y, a r a n d o m s a m pl e of 1 5 0 s u b missi o ns w er e cl assifi e d f or s e nti m e nt 
b y t w o gr a d u at e st u d e nts i n d e p e n d e ntl y a n d c o m p ar e d t o t h e m a c hi n e c o di n g. T h e a c c ur a c y w as 
0. 9 1 a n d C o h e n’s k a p p a s c or e b et w e e n t h e h u m a n a n d m a c hi n e cl assifi c ati o n w as 0. 8 3.

3. 3. 3 Cl os e R e a di n g

Alt h o u g h c o m p ut ati o n al m et h o ds s h o w t h e g e n er al tr e n ds of i nt er pr et ati o ns a n d 
e x p e ct ati o ns, it is n ot s uffi ci e nt f or d e e p u n d erst a n di n g of t h e n at ur e of t h e fr a m e. T h us, cl os e 
r e a di n g, a d e e p q u alit ati v e a n al ysis of a t e xt p ass a g e o n c e ntr al t h e m es (J ä ni c k e et al., 2 0 1 5), w as 
c o n d u ct e d t o e x pl or e t h e d et ails. F or t his p a p er, t h e s u b fr a m es c o nstit uti n g t h e N e w W orl d  of 
W or k  fr a m e w er e a n al y z e d i n d et ail. W e e x a mi n e d t h e m es a n d p ossi bl e r e as o ns b e hi n d t h e 
i nt er pr et ati o ns, ass u m pti o ns, b eli efs a n d e x p e ct ati o ns ass o ci at e d wit h e a c h of t h e s el e ct e d s u b 
fr a m es. T o c arr y o ut t his a n a n al ysis, w e r e a d a r a n d o m s el e cti o n of 2 0 0 c o m m e nts t h at h a d b e e n 
cl assifi e d i nt o t h e s u b fr a m es of g e n er al i m p a cts o n s o ci et y, t a ki n g o v er t as ks 
( a ut o m ati o n/ a u g m e nt ati o n) a n d l oss of j o bs u n d er t h e o v er ar c hi n g fr a m e of N e w W orl d of W or k. 
I n t his r e a di n g pr o c ess, w or ds ( e. g., a u g m e nt) a n d p hr as es t h at i n di c at e t h es e t h e m es w er e 
hi g hli g ht e d t o fi n d t h e q u ot ati o ns ass o ci at e d wit h t h os e t h e m es. Aft er or g a ni zi n g q u ot ati o ns 
ass o ci at e d wit h t h e s a m e t h e m e t o g et h er, bri ef s e nt e n c es w er e writt e n s u m m ari zi n g a n d 
s y nt h esi zi n g t h e m ai n i d e as of t h e c o m m e nts. 

4. Fi n di n gs

4. 1. G e n er al Fi n di n gs ( Dist a nt R e a di n g)

T h e B E R T o pi c a n al ysis yi el d e d 3 6 cl ust ers a n d cl assifi e d p ost titl es a n d c o m m e nts i nt o 
t h es e cl ust ers. T h e cl ust ers w er e t h e n i nt er pr et e d a n d n a m e d, a n d d et er mi n e d w h et h er it is a s u b 
fr a m e or n ot b as e d o n t h e pri or lit er at ur e o n fr a mi n g AI. F or e x a m pl e, a cl ust er f o u n d w as a b o ut 
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l oss of c o ntr ol of s pr e a di n g disi nf or m ati o n, a n d si n c e l oss of c o ntr ol w as a s u b fr a m e u n d er t h e 
o v er ar c hi n g fr a m e of Ris k ( D u b err y & H a mi di, 2 0 2 1; F ast & H or vit z, 2 0 1 7), t h e i nt er pr et ers 
i d e ntifi e d t h at cl ust er as a s u b fr a m e. O n t h e ot h er h a n d, a n ot h er cl ust er of p osts a n d c o m m e nts 
a b o ut g e n er al AI a p pli c ati o ns w as i d e ntifi e d as a t o pi c n a m e d AI a p pli c ati o ns , si n c e t h er e w as a 
c o m m o n alit y of t h e t er ms b ut n ot a n i n di c ati o n of a p arti c ul ar fr a mi n g of t h e t e c h n ol o g y. 

T hr e e ( 3) of t h e 3 6 cl ust ers (i. e., g e n er al i m p a cts o n s o ci et y , s u bstit uti o n / a u g m e nt ati o n 
a n d  l oss of j o bs) w er e i d e ntifi e d as s u b fr a m es ass o ci at e d wit h t h e o v er ar c hi n g fr a m e of N e w 
W orl d of W or k si n c e t h es e w er e i d e ntifi e d as w or k r el at e d fr a m es b y t h e pri or lit er at ur e ( Gr oss, 
2 0 0 8; V or o b e v a et al., 2 0 2 3). T h es e w er e s el e ct e d f or f urt h er pr es e nt ati o n i n t his st u d y b e c a us e 
of t h eir r el e v a n c e t o t h e c o nt e xt of w or k a n d i nt elli g e nt m a c hi n es . T h es e cl ust ers ar e s h o w n i n 
T a bl e III, i n cl u di n g t h e 1 0 w or ds t h at m ost str o n gl y r e pr es e nt t h e cl ust er; t h e cl ust er l a b el (fr o m 
t h e h u m a n i nt er pr et ati o n of t h e k e y w or ds a n d s a m pl e p ost titl es a n d c o m m e nts); a n e x pl a n ati o n 
of t h e cl ust er, b as e d o n r e a di n g t h e p osts a n d c o m m e nts; a n d e x a m pl e s u b missi o ns.

I ns ert T a bl e III h er e

4. 1. 1. Attit u d es a n d E m oti o ns f or N e w W orl d of W or k Fr a m e  

Fr o m t h e s e nti m e nt a n al ysis r es ults, w e f o u n d t h at R e d dit us ers dis c uss e d t h e f ut ur e of 
w or k a n d i nt elli g e nt m a c hi n es b y s h ari n g s o m e w h at o pti misti c vi e ws: 5 8 % of t h e h ar v est e d p osts 
a n d c o m m e nts w er e p ositi v e w hil e 4 2 % of t h e m w er e n e g ati v e. T h e n e g ati vit y r at e f or e a c h s u b 
fr a m e w as c al c ul at e d b as e d o n t h e r at e of t h e n u m b er of n e g ati v e p osts a n d c o m m e nts t o t h e 
n u m b er of p osts a n d c o m m e nts wit hi n t h at s u b fr a m e a n d is s h o w n i n T a bl e III. N e g ati vit y r at e 
f or t h e s u b fr a m e of g e n er al i m p a cts o n s o ci et y  w as 4 0 %, f or r e pl a ci n g t as ks 
( a u g m e nt ati o n/ a ut o m ati o n) it w as 4 3 %, a n d f or l oss of j o bs it w as 4 6 %. T h us, p ositi vit y r at es ar e 
sli g htl y hi g h er t h a n n e g ati vit y r at es f or e a c h s u b fr a m e, e v e n f or l oss of j o bs. Cl os e r e a di n g 
fi n di n gs pr o vi d e i nsi g hts f or t h e r e as o ns b e hi n d t h es e r at es.

T o e x pl or e h o w p e o pl e f e el a b o ut t h e f ut ur e of i nt elli g e nt m a c hi n es w e e x a mi n e d all t h e 
2 7 e m oti o n c at e g ori es a n d n e utr al ( D e ms z k y et al., 2 0 2 0) e m b e d d e d i n t h e t e xt t o c a pt ur e all t h e 
p att er ns. H o w e v er, w e f o c us o ur pr es e nt ati o n o n t h e e m oti o ns of f e ar, c uri osit y, c o nf usi o n, 
dis a p pr o v al , a n d a p pr o v al d u e t o t h eir r el e v a n c e t o f ut ur e e x p e ct ati o ns a b o ut w or k a n d 
t e c h n ol o g y. F e ar w as s el e ct e d b as e d o n P a nt a n o a n d S c ar pi ( 2 0 2 2) s u g g esti n g f e ar as o n e of 
e m oti o n al r es p o ns es w h e n i nt er a cti n g wit h t h e diff er e nt t y p es of AI, a p pr o v al a n d dis a p pr o v al 
w er e i n cl u d e d b as e d o n t h e t e c h n ol o g y a c c e pt a n c e m o d el ( V e n k at es h & D a vis, 2 0 0 0) a n d 
c uri osit y a n d c o nf usi o n w er e c o nsi d er e d b e c a us e t h e y w er e i n t h e t o p fi v e m ost c o m m o n f e eli n gs 
i n t his c or p us. T h e m ost c o m m o n e m oti o n i n t h e p osts a n d c o m m e nts of N e w W orl d of W or k 
fr a m e w as c uri osit y ( 3 2 %); a p pr o v al  w as f o u n d i n 2 9 % it e ms. T his c at e g or y is f oll o w e d b y 
dis a p pr o v al  wit h a r at e of 1 9 %, wit h c o nf usi o n ( 1 4 %)  a n d f e ar ( 7 %) c o nstit uti n g t h e mi n orit y of 
t h e c o n v ers ati o ns. 

I ns ert Fi g ur e 2 h er e
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T h e e m oti o ns f or e a c h s u b fr a m e w er e a n al y z e d a n d t h e r es ults ar e s h o w n i n Fi g ur e 3. 
C uri osit y a n d a p pr o v al ar e t h e m ost e x pr ess e d e m oti o ns f or all t h e t hr e e s u b fr a m es. W hil e t h e 
c uri osit y r at e is m or e c o m m o n f or s u b fr a m es of r e pl a ci n g t as ks ( a u g m e nt ati o n/ a ut o m ati o n) a n d 
l oss of j o bs, a p pr o v al is m or e  c o m m o n f or  g e n er al i m p a cts o n s o ci et y. I nt er esti n gl y, f e ar is t h e 
l e ast c o m m o nl y e x pr ess e d f e eli n g, e v e n f or s e e mi n gl y n e g ati v e o ut c o m es li k e l oss of j o bs. 

I ns ert Fi g ur e 3 h er e

4. 2. Fr a mi n g F ut ur es of W or k wit h I nt elli g e nt M a c hi n es ( Cl os e R e a di n g)

Cl os e r e a di n g of p ost titl es a n d c o m m e nts ass o ci at e d wit h t h e first s u b fr a m e u n d er t h e 
o v er ar c hi n g fr a m e of t h e N e w W orl d of W or k d e m o nstr at e d t h e b eli efs, i nt er pr et ati o ns a n d 
e x p e ct ati o ns of t h at i nt elli g e nt m a c hi n es will i nfl u e n c e t h e s o ci et y a n d e c o n o m y i n g e n er al. T h e 
t h e m es dis c uss e d u n d er t his s u b fr a m e w er e cr e ati n g n e w j o bs/i n d ustri es, r e q uiri n g AI r el at e d 
s kills f or w or k ers, r e d u c e h u m a n bi as a n d err ors, e m er g e n c e of r e g ul ati o n a n d p oli c y n e e ds t o 
pr ot e ct e q u al w e alt h distri b uti o n, bri n gi n g w e alt h t o e v er y o n e or c a usi n g u n e q u al w e alt h 
r e distri b uti o n. T h e n e g ati vit y r at e f or t his s u b fr a m e w as 4 0 % m e a ni n g t h at it i n cl u d es b ot h 
n e g ati v e a n d p ositi v e as p e cts, wit h p ositi v e b eli efs a n d i nt er pr et ati o ns m or e c o m m o n. F or 
i nst a n c e, a p ositi v e b eli ef t h at i nt elli g e nt m a c hi n es will bri n g w e alt h t o e v er y o n e w as o bs er v e d i n 
t his c o m m e nt:

“If w e d o it ri g ht, it c a n p ot e nti all y b e a g o o d t hi n g. I m a gi n e a s o ci et y r u n 
e ntir el y b y r o b ots. T h at w a y p e o pl e lit er all y d o n’t h a v e t o w or k. B ut r o b ots c a n 
still g e n er at e e n o u g h i n c o m e t o f e e d e v er y o n e b asi c all y g u ar a nt e e a u ni v ers al 
i n c o m e. ”

M or e o v er, a p pr o v al w as t h e m ost c o m m o n e m oti o n f or t his s u b fr a m e. T his c o m m e nt cl assifi e d 
i nt o t h at s u b fr a m e d e pi cts a n e x a m pl e f or t h e p er c e pti o n r efl e cti n g t h e f e eli n g of a p pr o v al:

“ G o o d t e c h n ol o g y gi v es us m or e fr e e ti m e a n d i m pr o v es o ur li v es. N o o n e n e e ds t o b e 
d oi n g d u m b l a b or a n y w a y. W ast e of t h e h u m a n mi n d. Pl us, y o u d o n’t h a v e t o p a y r o b ots 
a n d t h e y ar e m or e pr e cis e s o y o u c a n m a k e c h e a p er a n d b ett er pr o d u cts. ”

T h e s e c o n d s u b fr a m e w as t a ki n g o v er s p e cifi c t as ks (i. e., a u g m e nt ati o n/ a ut o m ati o n). T h e 
n e g ati vit y r at e f or t his s u b fr a m e w as 4 3 %. T h e c o m m e nts i n t h at s u b fr a m e i n cl u d e b eli efs, 
ass u m pti o ns a n d e x p e ct ati o ns b ot h a b o ut a u g m e nt ati o n a n d s u bstit uti o n b y f ull a ut o m ati o n. 
R e d dit ors p er c ei v e d a u g m e nt ati o n p ositi v el y as i n t h at e x a m pl e: “I’ m n ot w orri e d a b o ut AI. 
W e’ll st art a u g m e nti n g h u m a ns ” w hil e  f ull a ut o m ati o n is g e n er all y ass o ci at e d wit h j o b l oss es, 
w hi c h r ais e d c o n c er ns. H o w e v er, R e d dit ors ass u m e j o b l oss es d e p e n d o n t h e j o bs a n d t h e t as ks 
c o nstit uti n g t h e j o b, s u c h as r o uti n e t as ks. R e d dit ors als o b eli e v e j o bs will b e r es h a p e d b as e d o n 
t h e str e n gt hs of h u m a ns a n d i nt elli g e nt m a c hi n es; f or s o m e j o bs h u m a ns will b e pr ef err e d, a n d 
i nt elli g e nt m a c hi n es will b e i nt e gr at e d i nt o all t h e j o bs. T his b eli ef is o bs er v e d i n t his e x a m pl e:

“ S m art t o ols ar e c o mi n g f or all t h e j o bs. S m art t o ols us e t e c h n ol o gi es li k e 
a ut o m ati o n r o b oti cs s oft w ar e a n d artifi ci al i nt elli g e n c e t o c o m pl et e a t as k wit h 
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f e w er or n o h u m a ns i n v ol v e d. E x a m pl es i n cl u d e s elf- dri vi n g c ars, c o m p ut er-
c o ntr oll e d f a ct or y e q ui p m e nt a n d s elf- c h e c k o ut at g as p u m ps a n d s u p er m ar k ets. ”

T h e l ast s u b fr a m e u n d er t h e o v er ar c hi n g fr a m e of N e w W orl d of W or k w as l oss of j o bs, 
wit h  4 6 % n e g ati vit y r at e. I nt er esti n gl y, e v e n h er e t h e p ositi vit y r at e is a littl e m or e t h a n t h e 
n e g ati vit y r at e. A n e x a m pl e of a p ositi v e r e a cti o n t o t h e p ossi bilit y t h at s p e cifi c j o bs c o ul d b e 
eli mi n at e d b y f ull a ut o m ati o n ( e. g., i n t h e b a n ki n g s e ct or), is a n e x pr essi o n of t h e b eli ef t h at if 
p e o pl e d e v el o p t h e ms el v es t o b e s kill e d f or w or ki n g wit h i nt elli g e nt m a c hi n es, t h e y c a n pr ot e ct 
t h eir j o bs. F or i nst a n c e, t his c o m m e nt s h o ws a R e d dit or st u d yi n g c o m p ut er s ci e n c e e x p e ct t o 
h a v e j o b s e c urit y b e c a us e of st u d yi n g c o m p ut er s ci e n c e: “ As a c urr e nt b a n k t ell er st u d yi n g 
c o m p ut er s ci e n c e, I j ust fi g ur e d o ut I pr o b a bl y h a v e j o b s e c urit y f or a w hil e. ”  S o m e R e d dit ors 
e x pr ess t h e b eli ef t h at s o m e j o bs will n ot b e eli mi n at e d b ut f or r e as o ns ot h er t h a n a ut o m at a bilit y 
of t h e s p e cifi c t as ks, f or i nst a n c e a c o m m e nt ir o ni c all y e x pr essi n g t h e p er c e pti o n t h at w or k ers 
ar e w a g e sl a v es w h os e c hil dr e n n e e d t o b e mi n d e d : “I w o n d er w h er e t e a c hi n g is g oi n g t o e n d u p 
it’s n ot i n t h e t o p or b ott o m. J ust fr o m a s af et y st a n d p oi nt y o u c a n’t eli mi n at e t h e m e ntir el y 
s o m e o n e h as t o b a b ysit w hil e t h e w a g esl a v es ar e o ut. ” 

T a bl e I V s u m m ari z es t h e fi n di n gs of cl os e r e a di n g dis pl a yi n g t h e t h e m es a n d r el e v a nt 
s a m pl e c o m m e nts f or e a c h s u b fr a m e. 

I ns ert T a bl e I V h er e

5. Dis c ussi o n

T his st u d y e xt e n ds i nf or m ati o n a n d c o m m u ni c ati o n t e c h n ol o g y k n o wl e d g e b y a n al y zi n g 
p u bli c vi e ws a b o ut t h e f ut ur es of w or k e x pr ess e d i n s o ci al m e di a. Pri or lit er at ur e o n fr a mi n g AI 
i n t er ms of w or k o n tr a diti o n al m e di a g e n er all y s h o w e d t w o g e n er al i m p a cts: p ositi v e i m p a ct o n 
w or k a n d n e g ati v e i m p a ct o n w or k ( D u b err y & H a mi di, 2 0 2 1; F ast & H or vit z, 2 0 1 7). T his st u d y 
pr o vi d es i nsi g hts r e g ar di n g t h es e p ossi bl e p ositi v e a n d n e g ati v e i m p a cts fr o m p u bli c 
c o n v ers ati o ns o n s o ci al m e di a. It r e v e als p u bli c b eli efs, c o n c er ns, n e e ds a n d e x p e ct ati o ns fr o m 
m a n y p e o pl e’s v a nt a g e p oi nts i n t h e c as e of p ossi bl e tr a nsf or m ati o ns i n t h e f ut ur e of w or k w h er e 
i nt elli g e nt m a c hi n es m a y b e i n v ol v e d. 

T h e fi n di n gs of t his st u d y i n di c at e t h at g e n er al f e eli n g is sli g htl y p ositi v e. F or e x a m pl e, 
R e d dit ors b eli e v e AI c a n cr e at e n e w j o bs a n d r e d u c e h u m a n bi as a n d err ors. H o w e v er, t h e y 
hi g hli g ht t h eir n e e d f or w or ki n g f or w ell- b ei n g, c o n c er ns a b o ut w e alt h distri b uti o n a n d 
e x p e ct ati o ns of pr o p er r e g ul ati o ns t o pr ot e ct t h eir w or k a n d t o h a v e pr o p er w e alt h distri b uti o n. 
Ot h er b eli efs e m p h asi z e d i n t h e c o n v ers ati o ns w er e c o m pl e m e nti n g a n d s u bstit uti n g h u m a ns b y 
t a ki n g o v er w or k t as ks a n d l oss of j o bs. I nt er esti n gl y, t h e p ositi vit y r at e f or t h e c o m m e nts 
ass o ci at e d wit h t h es e b eli efs w as hi g h er t h a n t h e n e g ati vit y r at e. T his m a y b e b e c a us e R e d dit ors 
attri b ut e d i nt elli g e nt m a c hi n es’ s u bstit uti o n eff e ct t o t h e s p e cifi cs of t h e t as ks t o b e a ut o m at e d, 
mirr ori n g e x p erts’ b eli efs a n d ass u m pti o ns a b o ut s u bstit uti o n eff e ct ( Fr e y & Os b or n e, 2 0 1 7; 
Gr a c e et al., 2 0 1 8; W als h, 2 0 1 8). 
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E v e n t h o u g h o n e of t h e m ost c o m m o n c o n c er ns a b o ut AI is j o b l oss es, e x p erts ass u m e 
t h at t h e i nt e gr ati o n of AI i nt o w or k pl a c es is u n d e ni a bl e, a n d t his r e q uir es w or k ers t o i n cr e as e 
t h eir AI k n o wl e d g e n ot t o b e s u bstit ut e d b y f ull a ut o m ati o n ( N o e ni c k x, 2 0 2 3). A d o m ai n e x p ert, 
C arl B e n e di kt Fr e y st at e d “ W or k ers r esist a nt t o AI c o ul d b e s e e n as u n willi n g or i n c a p a bl e of 
a d a pti n g, ” i n a n i nt er vi e w c o n d u ct e d b y N o e ni c k x ( 2 0 2 3). C orr es p o n di n g t o t his e x p ert 
ass u m pti o n, R e d dit ors e m p h asi z e d t h eir n e e d f or pr o p er r e g ul ati o ns a n d w a ys t o e n h a n c e AI 
r el at e d s kills t o a d a pt t o t h e p ossi bl e tr a nsf or m ati o ns i n w or k pl a c es. R e d dit ors als o b eli e v e t h at 
j o bs will b e r es h a p e d b as e d o n t h e str e n gt hs of h u m a ns a n d i nt elli g e nt m a c hi n es, a n d l oss of j o bs 
w o ul d h a p p e n i n c ert ai n o c c u p ati o ns li k e b a n ki n g s e ct or, li k e e x p erts ( Gr a c e et al., 2 0 1 8). T h es e 
fi n di n gs i n di c at e e x p erts a n d R e d dit ors h a v e si mil ar ass u m pti o ns a n d e x p e ct ati o ns a b o ut f ut ur es 
of w or k a n d i nt elli g e nt m a c hi n es. 

F e eli n gs a n d attit u d es ass o ci at e d wit h t h e N e w W orl d of W or k fr a m e w er e a n al y z e d, 
si n c e t h e pri or lit er at ur e s u g g ests t e c h n ol o gi c al fr a m es i nfl u e n c e f e eli n gs ( St a m & St a nt o n, 
2 0 1 0) a n d attit u d es t o w ar d t e c h n ol o g y ( S pi et h et al., 2 0 2 1). T h e m ost c o m m o n e m oti o n c at e g or y 
f o u n d w as c uri osit y , f oll o w e d b y a p pr o v al. M a n y of t h e p osts a n d c o m m e nts h a d a p ositi v e 
attit u d e, a n d t h e l e ast c o m m o nl y e x pr ess e d e m oti o n w as f e ar, e v e n f or t h e l oss of j o bs s u b fr a m e, 
w hi c h w as s ur prisi n g. T h es e r es ults m e a n t h at R e d dit ors a w ait t h e f ut ur es of w or k wit h 
i nt elli g e nt m a c hi n es wit h c uri osit y. T h e r e as o n b e hi n d t his p ositi vit y a n d t h e si mil arit y b et w e e n 
e x p erts’ f e eli n gs a n d ass u m pti o ns c o ul d b e t h at i n di vi d u als usi n g R e d dit ar e g e n er all y y o u n g a n d 
t e c h n ol o gi c all y s a v v y ( Pr of er es et al., 2 0 2 1; T o et al., 2 0 2 3), a n d e v e n s o m e of t h e m h a v e s oli d 
t e c h n ol o g y e d u c ati o n. T his pr e p ar ati o n m a y i nfl u e n c e t h eir f e eli n gs a n d attit u d es. F ut ur e st u di es 
m a y b e c o n d u ct e d t o e x pl or e h o w d o m ai n e x p ertis e aff e ct fr a mi n g, f e eli n gs a n d attit u d es i n 
c o n v ers ati o ns si n c e d o m ai n e x p ertis e i nfl u e n c e s o ci al m e di a c o m m u ni c ati o ns ( Ö c al et al., 2 0 2 1). 

H o w e v er, R e d dit ors als o s h ar e t h eir e x p e ct ati o ns f or c h a n g es, s u c h as r e g ul ati o n r el at e d 
t o AI us e, c h a n g es i n p at e nt l a ws or l a ws t o li mit j o b l oss es. D es pit e all t h e br e a kt hr o u g hs a n d 
alt h o u g h w e c a n a c k n o wl e d g e t h at m a c hi n e i nt elli g e n c e m a y b e c a p a bl e of t a ki n g o v er m a n y 
t as ks a n d m a y b e b ett er at s o m e of t h os e t as ks t h a n h u m a ns ( Br y nj olfss o n et al., 2 0 1 4), 
e x pr essi o n of “ a c hi e vi n g h u m a n l e v el m a c hi n e i nt elli g e n c e ” is n ot g oi n g b e y o n d a c hi e vi n g g o als 
assi g n e d t o t h e m b y h u m a ns b e c a us e h u m a n i nt elli g e n c e c o m pris es v ari e d di m e nsi o ns e m br a ci n g 
m et a c o g niti o n — p e o pl e’s u n d erst a n di n g a n d c o ntr ol of t h eir o w n t hi n ki n g pr o c ess es ” ( St er n b er g, 
2 0 1 8, p. 1 4 5), cr e ati vit y a n d s p o nt a n e o us t hi n ki n g ar e pr o p er t o h u m a ns. H u m a ns m a k e or d o n ot 
m a k e c o m p ut ers d o t as ks ( M c C art h y, 2 0 0 7); t h us, m a c hi n e i nt elli g e n c e s e e ms t o b e li mit e d t o 
t as ks w e w a nt t o t e a c h t o m a c hi n es. T his f a ct si g n als t h e i m p ort a n c e of c oll a b or ati n g wit h 
i nt elli g e nt m a c hi n es t hr o u g h s h ari n g t h e t as ks pr o p erl y i n t h e li g ht of pr o p er r e g ul ati o ns t o b uil d 
b ett er f ut ur es of w or k. 

5. 1. Pr a cti c al I m pli c ati o ns

M a n y AI a p pli c ati o ns s u c h as c h at b ots, Wi ki p e di a b ots ( D al g ali & Cr o wst o n, 2 0 2 0 b), 
al g orit h mi c j o ur n alis m ( D al g ali & Cr o wst o n, 2 0 2 0 a) ar e us e d i n v ari o us v e n u es, a n d i nt elli g e nt 
m a c hi n es c a n b e i nt e gr at e d i nt o di v ers e w or k pl a c es ( A c e m o gl u & R estr e p o, 2 0 1 8). T h us, 
e x pl ori n g t h e v oi c e of p u bli c fr e q u e ntl y e n g a gi n g wit h t h at t e c h n ol o g y i n v ari e d c as es is 
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i m p ort a nt. T h e fi n di n gs of t his st u d y c a n e nri c h c urr e nt p u bli c v oi c e- c e ntri c e x pl or ati o ns of 
i nt er pr et ati o ns a n d e x p e ct ati o ns a b o ut f ut ur es of w or k a n d i nt elli g e nt m a c hi n es. As a pr a cti c al 
i m pli c ati o n, si n c e t h es e fi n di n gs s h o w e d a p er c e pti o n t h at w or ki n g is a n e e d f or m e nt al a n d 
p h ysi c al h e alt h of p e o pl e a n d r e g ul ati o n a n d p oli c y n e e ds t o pr e v e nt m ass j o b l oss es a n d t o 
pr ot e ct w e alt h distri b uti o n e xist, p oli c y m a k ers s h o ul d c o nsi d er t h es e n e e ds. Als o, d o m ai n 
e x p erts s h o ul d d esi g n s uit a bl e i nt erf a c es t h at all o w pr o p er h u m a n a n d i nt elli g e nt t as k 
c o or di n ati o n a n d c oll a b or ati o n. F or e x a m pl e, si n c e fi n di n gs s h o w e d t h at p e o pl e a p pr o a c h 
a u g m e nt ati o n p ositi v el y, t h at m o d e of d esi g n m a y b e m or e d esir a bl e. S o m e t as ks m a y b e c arri e d 
o ut b y h u m a ns, s o m e h u m a ns’ t as ks pr e vi o usl y p erf or m e d b y h u m a ns m a y b e a ut o m at e d b y 
i nt elli g e nt m a c hi n es a n d s o m e ot h er n e w t as ks m a y b e c o m pl et e d b y h u m a ns wit h t h e h el p of 
m a c hi n es ( Br y nj olfss o n, 2 0 2 2). T o i m pl e m e nt t h at, pr o p er r e g ul ati o ns a n d w a ys s h o ul d b e 
or g a ni z e d t o e n h a n c e w or k ers’ AI r el at e d s kills t o a d a pt t o t h e p ossi bl e tr a nsf or m ati o ns i n 
w or k pl a c es as t h at is als o a n e x p e ct ati o n f o u n d i n t his st u d y.

F urt h er m or e, fir ms m a y utili z e fr a m es t o fit c ust o m ers’ r es p o ns es a n d f e eli n gs w hil e 
a d v ertisi n g t h eir AI- b as e d s er vi c es t o t h eir c ust o m ers. F or e x a m pl e, V or o b e v a et al. ( 2 0 2 3) 
c o n d u ct e d e x p eri m e nts t o h el p t o uris m a n d h os pit alit y fir ms d et er mi n e h o w t o s u c c essf ull y 
i ntr o d u c e AI- b as e d s er vi c es t o t h eir c ust o m ers. T hr o u g h t h es e e x p eri m e nts t h e y e x a mi n e d h o w 
c ust o m ers r es p o n d t o a diff er e nt fr a mi n g of AI r e pl a c e m e nt ( a u g m e nt ati o n vs. s u bstit uti o n) 
c o m p ar e d t o utili zi n g o nl y h u m a n w or k ers, aff e cti n g t h eir a p pr o v al of AI- b as e d s er vi c es. 
V or o b e v a et al. ( 2 0 2 3) f o u n d fr a mi n g AI as a u g m e nt ati o n ( vs. s u bstit uti o n) i n t h e t o uris m a n d 
h os pit alit y s er vi c es i n cr e as e d e nj o y m e nt a n d e as e of us e a n d e n h a n c e d AI a p pr o v al. Dr a wi n g o n 
F e eli n g E c o n o m y t h e or y, t h e a ut h ors e m p h asi z e d t h e i n cr e as es i n e nj o y m e nt a n d p er c ei v e d e as e 
of us e st e m fr o m AI fr a mi n g eff e cts. I n t his st u d y, w e als o f o u n d fr a mi n g AI as a u g m e nt ati o n 
( vs. s u bstit uti o n) i nfl u e n c e d attit u d es a n d e m oti o ns. Asi d e fr o m t o uris m a n d h os pit alit y fir ms, 
ot h er fir ms, or g a ni z ati o ns or i n d ustri es m a y e m pl o y fr a mi n g m et h o ds t o r e c ei v e c ust o m ers’ or 
w or k ers’ r es p o ns es, or e v e n t o i nfl u e n c e t h e r es p o ns es, e. g., m a ni p ul ati o ns of d e cisi o ns. F or 
i nst a n c e, B e ns c h o p et al. ( 2 0 2 2) i n di c at e d t h at fr a mi n g c o ul d c a us e a s u b c o ns ci o us bi as o n 
d e cisi o n- m a k ers r e g ar di n g i n v esti n g i n s p e cifi c s yst e ms or pr oj e cts. 

5. 2. T h e or eti c al a n d M et h o d ol o gi c al I m pli c ati o ns

A n ot h er cr u ci al c o ntri b uti o n of t his w or k is a p pli c ati o n of t h e or y of fr a mi n g f or 
s yst e m ati zi n g t h e i nt er pr et ati o ns of h o w p e o pl e c o n c e pt u ali z e t h e f ut ur es of w or k wit h i nt elli g e nt 
m a c hi n es. D a vi ds o n ( 2 0 0 6) a d v o c at es t h at m a ni p ul ati o n or e n c o ur a g e m e nt f or t e c h n ol o g y us e is 
ass o ci at e d wit h t e c h n ol o g y fr a m es. Orli k o ws ki a n d G as h ( 1 9 9 4) s u g g est t h at fr a m es f or 
t e c h n ol o g y pr o vi d e “ a n i nt er esti n g a n d us ef ul a n al yti c p ers p e cti v e f or e x pl ai ni n g a n d 
a nti ci p ati n g a cti o ns a n d m e a ni n gs t h at ar e n ot e asil y o bt ai n e d wit h ot h er t h e or eti c al l e ns es ” ( p. 
1 7 4). T his w or k a p pli e d t his p ers p e cti v e t o diff er e nti at e ass u m pti o ns, e x p e ct ati o ns a n d 
i nt er pr et ati o ns a b o ut f ut ur es of w or k a n d i nt elli g e nt m a c hi n es. M or e o v er, w e dis c er n e d t h es e 
fr a m es i n t e xt d at a, s o ci al m e di a d at a pr o d u c e d b y t h e p u bli c fr e el y, w hi c h is a diff er e nt ki n d of 
d at a t h a n q u esti o n n air es a n d i nt er vi e ws, w hi c h ar e b o u n d e d b y t h e q u esti o ns as k e d b y t h e 
r es e ar c h ers. 
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T his r es e ar c h als o e x pl or e d attit u d es a n d e m oti o ns r el at e d t o fr a m es, fi n di n g s o m e w h at 
s ur prisi n gl y t h at t h e y w er e s o m e w h at m or e p ositi v e t h a n n e g ati v e. F ut ur e r es e ar c h c a n e x pl or e i n 
m or e d et ail h o w fr a m es aff e ct e m oti o ns a n d attit u d es t o w ar d t e c h n ol o g y; a n d h o w fr a m es, 
attit u d es a n d e m oti o ns aff e ct t e c h n ol o g y us e. S u c h e x pl or ati o ns a n d fr a mi n g t h e or y ( C h o n g & 
Dr u c k m a n, 2 0 0 7; E nt m a n, 1 9 9 3; G off m a n, 1 9 7 4) a n d aff e cti v e i nt elli g e n c e t h e or y ( L e e & C h oi, 
2 0 1 8; M ar c us et al., 2 0 1 9) c a n b uil d p ot e nti al t h e or eti c al i m pli c ati o ns f or f ut ur e t h e or y 
d e v el o p m e nts or a n e w c o ns oli d at e d t h e or eti c al m o d el c o m prisi n g b ot h fr a mi n g a n d aff e cti v e 
i nt elli g e n c e t h e or y t h at d e m o nstr at es fr a m es i nfl u e n c e e m oti o ns a n d attit u d es a n d b e h a vi ors.

As a m et h o d ol o gi c al c o ntri b uti o n, i n t his w or k, w e c o n d u ct e d a ut o m at e d c o nt e nt a n al ysis 
f or vi e wi n g t h e bi g pi ct ur e of i nt er pr et ati o ns, f e eli n g a n d attit u d es as dist a nt r e a di n g a n d t h e n 
s cr uti ni z e d t h e i nt er pr et ati o ns i n t e xt b y a cl os e r e a di n g. W e b e n efit e d fr o m m a c hi n e l e ar ni n g 
w hil e h u m a n j u d g m e nt w as i n t h e l o o p, m e a ni n g t h at t h e st u d y is its elf a n e x a m pl e of h u m a n- 
m a c hi n e i nt elli g e n c e c o m bi n ati o n. T his n o v el a n d us ef ul m et h o d m a y b e i m pl e m e nt e d f or ot h er 
r el e v a nt r es e ar c h st u di es i n t h e f ut ur e, t h us c o nstit uti n g a n i m p ort a nt m et h o d ol o gi c al i m pli c ati o n 
f or f ut ur e r es e ar c h. 

5. 3. Li mit ati o ns

T h e s a m pl e of t e xt d at a i n t his st u d y is li mit e d t o R e d dit d at a. As p arti ci p ati o n o n R e d dit 
is ps e u d o n y m o us ( us er n a m es ar e n ot t h eir r e al n a m es), c oll e cti n g d e m o gr a p hi c i nf or m ati o n 
a b o ut R e d dit ors is q uit e diffi c ult ( Pr of er es et al., 2 0 2 1). H o w e v er, i n 2 0 2 1, R e d dit’s sit e 
a d mi nistr at ors r e p ort e d t h at a m aj orit y ( 5 8 %) of us ers w er e b et w e e n 1 8 a n d 3 4 y e ars ol d a n d 
w er e m al e ( 5 7 %) e v e n t h o u g h s o ci al m e di a pl atf or ms bri n g diff er e nt s e g m e nts of s o ci et y wit h 
di v ers e b a c k gr o u n ds a n d mi n ds ets fr o m v ari e d l o c ati o ns. F ut ur e r es e ar c h s h o ul d offs et t his 
li mit ati o n b y b uil di n g m or e di v ers e s a m pl es of us ers. F or e x a m pl e, f ut ur e st u di es m a y i n cl u d e 
b ot h R e d dit a n d X (f or m erl y k n o w n as T witt er) t e xt d at a t o c o m p ar e r es ults a n d t o o bt ai n a m or e 
di v ers e s a m pl e. A p art fr o m s o ci al m e di a d at a, w or k-r el at e d d o c u m e nts i n or g a ni z ati o ns m a y b e 
a n al y z e d f or b usi n ess r el at e d p ur p os es. F or i nst a n c e, B e ns c h o p et al. ( 2 0 2 2) a n al y z e d b usi n ess 
c as es a n d f o u n d t h at n e wl y pr o p os e d i nf or m ati o n s yst e ms ar e fr a m e d m or e p ositi v el y, w hil e t h e 
e xisti n g i nf or m ati o n s yst e ms ar e fr a m e d wit h m or e n e g ati v e a dj e cti v es. 

L astl y, t his r es e ar c h e x a mi n es o nl y fr a m es, e m oti o ns a n d attit u d es. Pri or w or k ( e. g., 
Y a c o u b, 2 0 1 2) p oi nts o ut t h at fr a m es ar e i nfl u e n c e d b y p ers o n al e x p eri e n c es or ot h er p ers o n al 
tr aits, w hi c h t his r es e ar c h di d n ot e x pl or e. A d diti o n all y, i n di vi d u als’ pri or b eli efs ar e als o r el at e d 
t o b ot h c o g niti v e bi as a n d d e cisi o n m a ki n g ( A c u n a, 2 0 1 1), i. e., pri or b eli efs m a y als o i nfl u e n c e 
fr a m es. F ut ur e st u di es m a y i n v esti g at e h o w p ers o n al e x p eri e n c es, p ers o n al c h ar a ct eristi cs a n d 
t h eir r el e v a nt pri or b eli efs aff e ct i n di vi d u als’ fr a m es i n t e xt.

6. C o n cl usi o n

T his st u d y a n al y zi n g fr a m es a n d f e eli n gs i n a c or p us c o nsisti n g of R e d dit p ost titl es a n d 
c o m m e nts s h o w e d t h e pr es e n c e of a r a n g e of i nt er pr et ati o ns, b eli efs, ass u m pti o ns a n d 
e x p e ct ati o ns a n d f e eli n gs ass o ci at e d wit h f ut ur es of w or k a n d i nt elli g e nt m a c hi n es. T h e g e n er al 
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attit u d e w as f o u n d as sli g htl y p ositi v e, a n d t h e m ost c o m m o n e m oti o n c at e g or y w as c uri osit y, 
t h o u g h n e g ati v e e m oti o ns s u c h as f e ar w er e als o pr es e nt. 

W hil e a c a d e mi c dis c o urs e is at a n e m br y o ni c st a g e i n t er ms of fr a mi n g a n al ysis b y 
c o m p ut ati o n al m et h o ds li k e t o pi c m o d eli n g, t his st u d y h as c o m bi n e d t o pi c m o d eli n g wit h cl os e 
r e a di n g t o pr es e nt d e e p er i nsi g hts fr o m d at a, t h er e b y pr es e nti n g ri c h er e m piri c al fi n di n gs . I n 
a d diti o n t o t h e e m piri c al fi n di n gs, si n c e a l ar g e s c al e of t e xt d at a is a n al y z e d b y B E R T m o d els, 
t his st u d y c o ntri b ut es t o b ot h N at ur al L a n g u a g e Pr o c essi n g ( N L P) a n d s o ci al s ci e n c e r es e ar c h. 
F urt h er st u di es m a y a p pl y t his m et h o d a n d t his st u d y c a n c o ntri b ut e t o t his o n g oi n g dis c o urs e. 
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Fr e y, C. B., & Os b or n e, M. A. ( 2 0 1 7). T h e f ut ur e of e m pl o y m e nt: H o w s us c e pti bl e ar e j o bs t o 

c o m p ut eris ati o n ? T e c h n ol o gi c al F or e c asti n g a n d S o ci al C h a n g e , 1 1 4 , 2 5 4 – 2 8 0. 

htt ps:// d oi. or g/ 1 0. 1 0 1 6/j.t e c hf or e. 2 0 1 6. 0 8. 0 1 9

F ul bri g ht, R. ( 2 0 1 6). T h e C o gs Ar e C o mi n g: T h e C o g niti v e A u g m e nt ati o n R e v ol uti o n. I n 

Ass o ci ati o n S u p p orti n g C o m p ut er Us ers i n E d u c ati o n . Ass o ci ati o n S u p p orti n g C o m p ut er 

Us ers i n E d u c ati o n ( A S C U E). htt ps:// eri c. e d. g o v/ ?i d = E D 5 7 0 9 0 0

G ar ci a, D., M a vr o di e v, P., C as ati, D., & S c h w eit z er, F. ( 2 0 1 7). U n d erst a n di n g P o p ul arit y, 

R e p ut ati o n, a n d S o ci al I nfl u e n c e i n t h e T witt er S o ci et y. P oli c y & I nt er n et , 9 ( 3), 3 4 3 – 3 6 4. 

htt ps:// d oi. or g/ 1 0. 1 0 0 2/ p oi 3. 1 5 1

G ass, R. H. ( 2 0 1 5). S o ci al I nfl u e n c e, S o ci ol o g y of. I n I nt er n ati o n al E n c y cl o p e di a of t h e S o ci al & 

B e h a vi or al S ci e n c es  ( p p. 3 4 8 – 3 5 4). Els e vi er. htt ps:// d oi. or g/ 1 0. 1 0 1 6/ B 9 7 8- 0- 0 8- 0 9 7 0 8 6-

8. 3 2 0 7 4- 8

G off m a n, E. ( 1 9 7 4). Fr a m e a n al ysis: A n ess a y o n t h e or g a niz ati o n of e x p eri e n c e . H ar v ar d 

U ni v ersit y Pr ess.

Gr a c e, K., S al v ati er, J., D af o e, A., Z h a n g, B., & E v a ns, O. ( 2 0 1 8). Vi e w p oi nt: W h e n Will AI 

E x c e e d H u m a n P erf or m a n c e ? E vi d e n c e fr o m AI E x p erts. J o ur n al of Artifi ci al 

I nt elli g e n c e R es e ar c h, 6 2 , 7 2 9 – 7 5 4. htt ps:// d oi. or g/ 1 0. 1 6 1 3/j air. 1. 1 1 2 2 2

Gr o ot e n d orst, M. ( 2 0 2 2). B E R T o pi c: N e ur al t o pi c m o d eli n g wit h a cl ass- b as e d T F-I D F 

pr o c e d ur e  ( ar Xi v: 2 2 0 3. 0 5 7 9 4). ar Xi v. htt p:// ar xi v. or g/ a bs/ 2 2 0 3. 0 5 7 9 4
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Gr oss, K. ( 2 0 0 8). Fr a mi n g P ers u asi v e A p p e als: E pis o di c a n d T h e m ati c Fr a mi n g, E m oti o n al 

R es p o ns e, a n d P oli c y O pi ni o n. P oliti c al Ps y c h ol o g y , 2 9 ( 2), 1 6 9 – 1 9 2. 

htt ps:// d oi. or g/ 1 0. 1 1 1 1/j. 1 4 6 7- 9 2 2 1. 2 0 0 8. 0 0 6 2 2. x

G u o, L., S u, C., P ai k, S., B h ati a, V., A k a v o or, V. P., G a o, G., B et k e, M., & Wi j a y a, D. ( 2 0 2 2). 

Pr o p osi n g a n O p e n- S o ur c e d T o ol f or C o m p ut ati o n al Fr a mi n g A n al ysis of M ultili n g u al 

D at a. Di git al J o ur n alis m , 1 – 2 2. htt ps:// d oi. or g/ 1 0. 1 0 8 0/ 2 1 6 7 0 8 1 1. 2 0 2 2. 2 0 3 1 2 4 1

H arl o w, H. D. ( 2 0 1 9). H u m a n C a pit al a n d Artifi ci al I nt elli g e n c e ( AI): Pr e p ari n g f or t h e 

Si n g ul arit y. E ur o p e a n C o nf er e n c e o n I nt a n gi bl es a n d I nt ell e ct u al C a pit al , 3 9 3- 3 9 6,I X. 

htt ps:// w w w. pr o q u est. c o m/ d o c vi e w/ 2 3 0 6 7 7 6 8 6 4/ a bstr a ct/ F C B D B A 6 2 D 1 9 E 4 3 F B P Q/ 1

H ei d e nr ei c h, T., Li n d, F., E b erl, J.- M., & B o o m g a ar d e n, H. G. ( 2 0 1 9). M e di a Fr a mi n g D y n a mi cs 

of t h e ‘ E ur o p e a n R ef u g e e Crisis’: A C o m p ar ati v e T o pi c M o d elli n g A p pr o a c h. J o ur n al of 

R ef u g e e St u di es , 3 2 ( S p e ci al _Iss u e _ 1), i 1 7 2 –i 1 8 2. htt ps:// d oi. or g/ 1 0. 1 0 9 3/jrs/f e z 0 2 5

Hrist o v a, G., & N et o v, N. ( 2 0 2 2). M e di a C o v er a g e a n d P u bli c P er c e pti o n of Dist a n c e L e ar ni n g 

D uri n g t h e C O VI D- 1 9 P a n d e mi c: A T o pi c M o d eli n g A p pr o a c h B as e d o n B E R T o pi c. 

2 0 2 2 I E E E I nt er n ati o n al C o nf er e n c e o n Bi g D at a ( Bi g D at a) , 2 2 5 9 – 2 2 6 4. 

htt ps:// d oi. or g/ 1 0. 1 1 0 9/ Bi g D at a 5 5 6 6 0. 2 0 2 2. 1 0 0 2 0 4 6 6

H u a, Y., Ji a n g, H., Li n, S., Y a n g, J., Pl as e k, J. M., B at es, D. W., & Z h o u, L. ( 2 0 2 2). Usi n g 

T witt er d at a t o u n d erst a n d p u bli c p er c e pti o ns of a p pr o v e d v ers us off-l a b el us e f or 

C O VI D- 1 9-r el at e d m e di c ati o ns. J o ur n al of t h e A m eri c a n M e di c al I nf or m ati cs 

Ass o ci ati o n , 2 9 ( 1 0), 1 6 6 8 – 1 6 7 8. htt ps:// d oi. or g/ 1 0. 1 0 9 3/j a mi a/ o c a c 1 1 4
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J ä ni c k e, S., Fr a n zi ni, G., C h e e m a, M. F., & S c h e u er m a n n, G. ( 2 0 1 5). O n Cl os e a n d Dist a nt 

R e a di n g i n Di git al H u m a niti es: A S ur v e y a n d F ut ur e C h all e n g es. E ur o gr a p hi cs 

C o nf er e n c e o n Vis u aliz ati o n ( E ur o Vis) ( 2 0 1 5) S T A R – St at e of T h e Art R e p ort .

Ji a o, J. ( R o g er), Z h o u, F., G e br a e el, N. Z., & D uff y, V. ( 2 0 2 0). T o w ar ds a u g m e nti n g c y b er-

p h ysi c al- h u m a n c oll a b or ati v e c o g niti o n f or h u m a n- a ut o m ati o n i nt er a cti o n i n c o m pl e x 

m a n uf a ct uri n g a n d o p er ati o n al e n vir o n m e nts. I nt er n ati o n al J o ur n al of Pr o d u cti o n 

R es e ar c h , 5 8 ( 1 6), 5 0 8 9 – 5 1 1 1. htt ps:// d oi. or g/ 1 0. 1 0 8 0/ 0 0 2 0 7 5 4 3. 2 0 2 0. 1 7 2 2 3 2 4

K ell e y, P. G., Y a n g, Y., H el dr et h, C., M o ess n er, C., S e dl e y, A., Kr a m m, A., N e w m a n, D. T., & 

W o o dr uff, A. ( 2 0 2 1). E x citi n g, Us ef ul, W orr yi n g, F ut uristi c: P u bli c P er c e pti o n of 

Artifi ci al I nt elli g e n c e i n 8 C o u ntri es. Pr o c e e di n gs of t h e 2 0 2 1 A A AI/ A C M C o nf er e n c e o n 

AI, Et hi cs, a n d S o ci et y , 6 2 7 – 6 3 7. htt ps:// d oi. or g/ 1 0. 1 1 4 5/ 3 4 6 1 7 0 2. 3 4 6 2 6 0 5

K o zl o ws ki, S. W. J., & B ell, B. S. ( 2 0 0 1). W or k Gr o u ps a n d T e a ms i n Or g a niz ati o ns . 8 4.

L e e, J., & C h oi, Y. ( 2 0 1 8). E x p a n di n g aff e cti v e i nt elli g e n c e t h e or y t hr o u g h s o ci al vi e wi n g: 

F o c usi n g o n t h e S o ut h K or e a’s 2 0 1 7 pr esi d e nti al el e cti o n. C o m p ut ers i n H u m a n 

B e h a vi or , 8 3 , 1 1 9 – 1 2 8. htt ps:// d oi. or g/ 1 0. 1 0 1 6/j. c h b. 2 0 1 8. 0 1. 0 2 6

M a h or, K., & M a nj h v ar, A. K. ( 2 0 2 2). P u bli c S e nti m e nt Ass ess m e nt of C or o n a vir us- S p e cifi c 

T w e ets usi n g a Tr a nsf or m er- b as e d B E R T Cl assifi er. I nt er n ati o n al C o nf er e n c e o n E d g e 

C o m p uti n g a n d A p pli c ati o ns (I C E C A A) , 1 5 5 9 – 1 5 6 4. 

htt ps:// d oi. or g/ 1 0. 1 1 0 9/I C E C A A 5 5 4 1 5. 2 0 2 2. 9 9 3 6 4 4 8

M al o n e, T. W. ( 2 0 1 8). H o w H u m a n- C o m p ut er ‘ S u p er mi n ds’ Ar e R e d efi ni n g t h e F ut ur e of 

W or k. MI T Sl o a n M a n a g e m e nt R e vi e w , 5 9 ( 4), 3 4 – 4 1.
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M ar c us, G. E., V al e nti n o, N. A., V asil o p o ul os, P., & F o u c a ult, M. ( 2 0 1 9). A p pl yi n g t h e T h e or y 

of Aff e cti v e I nt elli g e n c e t o S u p p ort f or A ut h orit ari a n P oli ci es a n d P arti es. P oliti c al 

Ps y c h ol o g y , 4 0 ( S 1), 1 0 9 – 1 3 9. htt ps:// d oi. or g/ 1 0. 1 1 1 1/ p o ps. 1 2 5 7 1

M c C art h y, J. ( 2 0 0 7). Fr o m h er e t o h u m a n-l e v el AI. Artifi ci al I nt elli g e n c e , 1 7 1 ( 1 8), 1 1 7 4 – 1 1 8 2. 

htt ps:// d oi. or g/ 1 0. 1 0 1 6/j. arti nt. 2 0 0 7. 1 0. 0 0 9

M u n o z, I., S a w y er, S., & D u n n, M. ( 2 0 2 2). N e w f ut ur es of w or k or c o nti n u e d m ar gi n ali z ati o n ? 

T h e ris e of o nli n e fr e el a n c e w or k a n d di git al pl atf or ms. 2 0 2 2 S y m p osi u m o n H u m a n-

C o m p ut er I nt er a cti o n f or W or k , 1 – 7. htt ps:// d oi. or g/ 1 0. 1 1 4 5/ 3 5 3 3 4 0 6. 3 5 3 3 4 1 2

N a bi, R. L. ( 2 0 0 3). E x pl ori n g t h e Fr a mi n g Eff e cts of E m oti o n: D o Dis cr et e E m oti o ns 

Diff er e nti all y I nfl u e n c e I nf or m ati o n A c c essi bilit y, I nf or m ati o n S e e ki n g, a n d P oli c y 

Pr ef er e n c e ? C o m m u ni c ati o n R es e ar c h , 3 0 ( 2), 2 2 4 – 2 4 7. 

htt ps:// d oi. or g/ 1 0. 1 1 7 7/ 0 0 9 3 6 5 0 2 0 2 2 5 0 8 8 1

N g u y e n, D. ( 2 0 2 3). H o w n e ws m e di a fr a m e d at a ris ks i n t h eir c o v er a g e of bi g d at a a n d AI. 

I nt er n et P oli c y R e vi e w, 1 2 ( 2). htt ps:// p oli c yr e vi e w.i nf o/ arti cl es/ a n al ysis/ h o w- n e ws-

m e di a-fr a m e- d at a-ris ks- bi g- d at a- a n d- ai

Nis b et, M. C. ( 2 0 0 9). A N e w P ar a di g m i n P u bli c E n g a g e m e nt  ( p. 3 3).

N o e ni c k x, C. ( 2 0 2 3). W or k pl a c e AI: H o w artifi ci al i nt elli g e n c e will tr a nsf or m t h e w or k d a y . B B C 

W or klif e. htt ps:// w w w. b b c. c o m/ w or klif e/ arti cl e/ 2 0 2 3 0 5 1 5- w or k pl a c e- ai- h o w- artifi ci al-

i nt elli g e n c e- will-tr a nsf or m-t h e- w or k d a y
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O c al, A. ( 2 0 2 3). P u bli c P er c e pti o ns a b o ut AI Et hi cs. 2 0 2 3 I E E E I nt er n ati o n al S y m p osi u m o n 

Et hi cs i n E n gi n e eri n g, S ci e n c e a n d T e c h n ol o g y ( E T HI C S) . I E E E E T HI C S.

Ö c al, A., Xi a o, L., & P ar k, J. ( 2 0 2 1). R e as o ni n g i n s o ci al m e di a: I nsi g hts fr o m R e d dit “ C h a n g e 

M y Vi e w ” s u b missi o ns. O nli n e I nf or m ati o n R e vi e w , 4 5 ( 7), 1 2 0 8 – 1 2 2 6. 

htt ps:// d oi. or g/ 1 0. 1 1 0 8/ OI R- 0 8- 2 0 2 0- 0 3 3 0

Orli k o ws ki, W. J., & G as h, D. C. ( 1 9 9 4). T e c h n ol o gi c al fr a m es: M a ki n g s e ns e of i nf or m ati o n 

t e c h n ol o g y i n or g a ni z ati o ns. A C M Tr a ns a cti o ns o n I nf or m ati o n S yst e ms , 1 2 ( 2), 1 7 4 – 2 0 7. 

htt ps:// d oi. or g/ 1 0. 1 1 4 5/ 1 9 6 7 3 4. 1 9 6 7 4 5

P al as, M. J. U., & B u n d u c hi, R. ( 2 0 2 1). E x pl ori n g i nt er pr et ati o ns of bl o c k c h ai n’s v al u e i n 

h e alt h c ar e: A m ulti-st a k e h ol d er a p pr o a c h. I nf or m ati o n T e c h n ol o g y & P e o pl e, 3 4 ( 2), 4 5 3 –

4 9 5. htt ps:// d oi. or g/ 1 0. 1 1 0 8/I T P- 0 1- 2 0 1 9- 0 0 0 8

P a nt a n o, E., & S c ar pi, D. ( 2 0 2 2). I, R o b ot, Y o u, C o ns u m er: M e as uri n g Artifi ci al I nt elli g e n c e 

T y p es a n d t h eir Eff e ct o n C o ns u m ers E m oti o ns i n S er vi c e. J o ur n al of S er vi c e R es e ar c h , 

2 5 ( 4), 5 8 3 – 6 0 0. htt ps:// d oi. or g/ 1 0. 1 1 7 7/ 1 0 9 4 6 7 0 5 2 2 1 1 0 3 5 3 8

P as h a k hi n, S. ( 2 0 1 6). T o pi c M o d eli n g f or Fr a m e A n al ysis of N e ws M e di a. Pr o c e e di n gs of t h e 

AI N L F R U C T , 1 0 3- 1 0 5.

P a ul, S., Y u a n, L., I o w a St at e U ni v ersit y, J ai n, H., T h e U ni v ersit y of T e n n ess e e at C h att a n o o g a, 

S p or h er, J., I S SI P. or g, Lifs hit z- Ass af, H., & W ar wi c k U ni v ersit y. ( 2 0 2 2). I nt elli g e n c e 

A u g m e nt ati o n: H u m a n F a ct ors i n AI a n d F ut ur e of W or k. AI S Tr a ns a cti o ns o n H u m a n-

C o m p ut er I nt er a cti o n , 4 2 6 – 4 4 5. htt ps:// d oi. or g/ 1 0. 1 7 7 0 5/ 1t h ci. 0 0 1 7 4
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P a v el, M., G u o pi n g W a n g, & K e h ai Li. ( 2 0 0 3). A u g m e nt e d c o g niti o n: All o c ati o n of att e nti o n. 

3 6t h A n n u al H a w aii I nt er n ati o n al C o nf er e n c e o n S yst e m S ci e n c es, 2 0 0 3. Pr o c e e di n gs of 

T h e , 6 p p. htt ps:// d oi. or g/ 1 0. 1 1 0 9/ HI C S S. 2 0 0 3. 1 1 7 4 2 9 2

Pr of er es, N., J o n es, N., Gil b ert, S., Fi esl er, C., & Zi m m er, M. ( 2 0 2 1). St u d yi n g R e d dit: A 

S yst e m ati c O v er vi e w of Dis ci pli n es, A p pr o a c h es, M et h o ds, a n d Et hi cs. S o ci al M e di a + 

S o ci et y , 7 ( 2), 2 0 5 6 3 0 5 1 2 1 1 0 1 9 0 0 4. htt ps:// d oi. or g/ 1 0. 1 1 7 7/ 2 0 5 6 3 0 5 1 2 1 1 0 1 9 0 0 4

R ais a m o, R., R a k k ol ai n e n, I., M aj ar a nt a, P., S al mi n e n, K., R a nt al a, J., & F ar o o q, A. ( 2 0 1 9). 

H u m a n a u g m e nt ati o n: P ast, pr es e nt a n d f ut ur e. I nt er n ati o n al J o ur n al of H u m a n-

C o m p ut er St u di es , 1 3 1 , 1 3 1 – 1 4 3. htt ps:// d oi. or g/ 1 0. 1 0 1 6/j.ij h cs. 2 0 1 9. 0 5. 0 0 8

R e a gl e, J. ( 2 0 2 2). Dis g uisi n g R e d dit s o ur c es a n d t h e effi c a c y of et hi c al r es e ar c h. Et hi cs a n d 

I nf or m ati o n T e c h n ol o g y, 2 4 ( 3), 4 1. htt ps:// d oi. or g/ 1 0. 1 0 0 7/s 1 0 6 7 6- 0 2 2- 0 9 6 6 3- w

S ai K u m ar, T. S., Ar u n a g giri P a n di a n, K., T h a b as u m A ar a, S., & N a g e n dr a P a n di a n, K. ( 2 0 2 1). 

A R eli a bl e T e c h ni q u e f or S e nti m e nt A n al ysis o n T w e ets vi a M a c hi n e L e ar ni n g a n d 

B E R T. 2 0 2 1 Asi a n C o nf er e n c e o n I n n o v ati o n i n T e c h n ol o g y ( A SI A N C O N) , 1 – 5. 

htt ps:// d oi. or g/ 1 0. 1 1 0 9/ A SI A N C O N 5 1 3 4 6. 2 0 2 1. 9 5 4 5 0 1 3

S c h e uf el e, D. A. ( 1 9 9 9). Fr a mi n g as a T h e or y of M e di a Eff e cts. J o ur n al of C o m m u ni c ati o n , 

4 9 ( 1), 1 0 3 – 1 2 2. htt ps:// d oi. or g/ 1 0. 1 1 1 1/j. 1 4 6 0- 2 4 6 6. 1 9 9 9.t b 0 2 7 8 4. x

S c h e uf el e, D. A., & L e w e nst ei n, B. V. ( 2 0 0 5). T h e P u bli c a n d N a n ot e c h n ol o g y: H o w Citi z e ns 

M a k e S e ns e of E m er gi n g T e c h n ol o gi es. J o ur n al of N a n o p arti cl e R es e ar c h , 7 ( 6), 6 5 9 –

6 6 7. htt ps:// d oi. or g/ 1 0. 1 0 0 7/s 1 1 0 5 1- 0 0 5- 7 5 2 6- 2
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T a bl es a n d Fi g u r es

Fi g u r e 1.  D at a A n al ys es St e ps

P a g e 3 2 of 4 8I nf or m ati o n T e c h n ol o g y & P e o pl e

1
2
3
4
5
6
7
8
9
1 0
1 1
1 2
1 3
1 4
1 5
1 6
1 7
1 8
1 9
2 0
2 1
2 2
2 3
2 4
2 5
2 6
2 7
2 8
2 9
3 0
3 1
3 2
3 3
3 4
3 5
3 6
3 7
3 8
3 9
4 0
4 1
4 2
4 3
4 4
4 5
4 6
4 7
4 8
4 9
5 0
5 1
5 2
5 3
5 4
5 5
5 6
5 7
5 8
5 9
6 0



I nf or
m ati o n T e c h n ol o g y & P e o pl e

3 3

2 9 %

1 4 %

3 2 %

1 9 %

7 %

a p pr o v al

c o nf usi o n

c uri o sit y

di s a p p r o v al

f e ar

Fi g u r e 2. Fr e q u e n c y of e m oti o ns e x pr ess e d. 

a u g m e n t/ a ut o m at e g e n er ali m p a cts l o ss ofj o b s

0 %

5 %

1 0 %

1 5 %

2 0 %

2 5 %

3 0 %

3 5 %

4 0 %

4 5 %

a p pr o v al

c o nf usi o n

c uri o sit y

di s a p p r o v al

f e ar

Fi g u r e 3. Fr e q u e n c y of e m oti o ns e x pr ess e d p er s u b fr a m e. 

P a g e 3 3 of 4 8 I nf or m ati o n T e c h n ol o g y & P e o pl e

1
2
3
4
5
6
7
8
9
1 0
1 1
1 2
1 3
1 4
1 5
1 6
1 7
1 8
1 9
2 0
2 1
2 2
2 3
2 4
2 5
2 6
2 7
2 8
2 9
3 0
3 1
3 2
3 3
3 4
3 5
3 6
3 7
3 8
3 9
4 0
4 1
4 2
4 3
4 4
4 5
4 6
4 7
4 8
4 9
5 0
5 1
5 2
5 3
5 4
5 5
5 6
5 7
5 8
5 9
6 0



I nf or
m ati o n T e c h n ol o g y & P e o pl e

3 4

T a bl e I. AI-r el at e d Fr a m es fr o m t h e E xisti n g Lit er at ur e

Fr a m e M e a ni n g

B e n efit
1. I m p a ct o n w or k ( p ositi v e) “ AI m a k es h u m a n w or k e asi er or fr e es us fr o m n e e di n g t o 

w or k at all ” ( F ast & H or vit z, 2 0 1 7, p. 9 6 4).
2. I m p a ct o n e d u c ati o n 
( p ositi v e)

“ AI i m pr o v es h o w st u d e nts l e ar n, e. g., t hr o u g h a ut o m ati c 
t ut ori n g or gr a di n g, or pr o vi di n g ot h er ki n ds of p ers o n ali z e d 
a n al yti cs ” ( F ast & H or vit z, 2 0 1 7, p. 9 6 4).

3. I m p a ct o n tr a ns p ort ati o n 
( p ositi v e) 

“ AI e n a bl es n e w f or ms of tr a ns p ort ati o n, e. g., s elf- dri vi n g 
c ars, or a d v a n c e d s p a c e tr a v el ” ( F ast & H or vit z, 2 0 1 7, p. 
9 6 4) or off ers s o m e a d v a nt a g es.

4. I m p a ct o n e nt ert ai n m e nt 
( p ositi v e)

“ AI bri n gs us j o y t hr o u g h e nt ert ai n m e nt, e. g., t h o u g h s m art er 
e n e mi es i n vi d e o g a m es ” ( F ast & H or vit z, 2 0 1 7, p. 9 6 4).

5. I m p a ct o n d e cisi o n- m a ki n g 
( p ositi v e)

“ AI or e x p ert s yst e ms h el p us m a k e b ett er d e cisi o ns, e. g., 
w h e n t o t a k e a m e eti n g, or c as e- b as e d r e as o ni n g f or b usi n ess 
e x e c uti v es ” ( F ast & H or vit z, 2 0 1 7, p. 9 6 4).

6. I m p a ct o n h e alt h c ar e 
( p ositi v e)

“ AI e n h a n c es t h e h e alt h a n d w ell- b ei n g of p e o pl e, e. g., b y 
assisti n g wit h di a g n osis, dr u g dis c o v er y, or e n a bli n g 
p ers o n ali z e d m e di ci n e ” ( F ast & H or vit z, 2 0 1 7, p. 9 6 4).

7. Si n g ul arit y ( p ositi v e) “ Si n g ul ari t y is t h e p oi nt w h er e AI a n d m a c hi n e l e ar ni n g 
usi n g Al b e gi ns t o e x c e e d t h e c a p a bilit y of h u m a ns ” ( H arl o w, 
2 0 1 9, p. 3 9 3) 
“ A p ot e nti al si n g ul arit y will bri n g p ositi v e b e n efits t o 
h u m a nit y, e. g., i m m ort alit y ” ( F ast & H or vit z, 2 0 1 7, p. 9 6 4).

8. M er gi n g of h u m a n a n d AI 
( p ositi v e) 

“ H u m a ns m er g e wit h AI i n a p ositi v e w a y, e. g., r o b oti c li m bs 
f or t h e dis a bl e d, p ositi v e dis c ussi o ns a b o ut t h e p ot e nti al ris e 
of tr a ns h u m a nis m ” ( F ast & H or vit z, 2 0 1 7, p. 9 6 4).

Ris k/ H ar m
9. L oss of c o ntr ol “ H u m a ns l os e c o ntr ol of p o w erf ul AI s yst e ms, e. g., S k y n et or 

“ E x M a c hi n a ” s c e n ari os ” ( F ast & H or vit z, 2 0 1 7, p. 9 6 4).
1 0. I m p a ct o n w or k 
( n e g ati v e, e. g., l oss of j o bs) 

“ AI dis pl a c es h u m a n j o bs, e. g., a l ar g e-s c al e l oss of j o bs b y 
bl u e- c oll ar w or k ers ” ( F ast & H or vit z, 2 0 1 7, p. 9 6 4).

1 1. A bs e n c e of A p pr o pri at e 
Et hi cs ( e m b e d d e d bi as, 
pri v a c y c o n c er n, mis us e, 
P a n d or a’s B o x 
( u nf or es e e a bl e ris k)) 

“ AI l a c ks et hi c al r e as o ni n g, l e a di n g t o n e g ati v e o ut c o m es, 
e. g., l oss of h u m a n lif e ” ( F ast & H or vit z, 2 0 1 7, p. 9 6 4).

1 2. L a c k of pr o gr ess 
(s h ort c o mi n gs of AI)

“ T h e fi el d of AI is a d v a n ci n g m or e sl o wl y t h a n e x p e ct e d, 
e. g., u n m et e x p e ct ati o ns li k e t h os e t h at l e d t o a n AI Wi nt er ” 
( F ast & H or vit z, 2 0 1 7, p. 9 6 4).

1 3. Milit ar y a p pli c ati o ns “ AI kills p e o pl e or l e a ds t o i nst a biliti es a n d w arf ar e t hr o u g h 
milit ar y a p pli c ati o ns, e. g., r o b oti c s ol di ers, kill er dr o n es ” 
( F ast & H or vit z, 2 0 1 7, p. 9 6 4).

1 4. Si n g ul arit y ( n e g ati v e) “ T h e si n g ul arit y h ar ms h u m a nit y, e. g., h u m a ns ar e r e pl a c e d 
or kill e d ” ( F ast & H or vit z, 2 0 1 7, p. 9 6 4).
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1 5. M er gi n g of h u m a n a n d AI 
( n e g ati v e)

“ H u m a ns m er g e wit h AI i n a n e g ati v e w a y, e. g., c y b or g 
s ol di ers ” ( F ast & H or vit z, 2 0 1 7, p. 9 6 4).
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T a bl e II.  S el e ct e d S u br e d dits

S u b r e d dit D es c ri pti o n of S u b r e d dit [ 4] N u m b e r of 
M e m b e rs

F ut ur ol o g y
 

A s u br e d dit d e v ot e d t o t h e fi el d of F ut ur e(s) St u di es a n d 
s p e c ul ati o n a b o ut t h e d e v el o p m e nt of h u m a nit y, t e c h n ol o g y, 
a n d ci vili z ati o n.

1 5. 6 m

t o m orr o ws w orl d A s u br e d dit f or t h e f ut ur e of t h e w orl d c o n v ers ati o ns 8 1 6
D ar k F ut ur ol o g y A s u br e d dit f or d yst o pi a n tr e n ds. 6 8. 1 k
c o ns pir a c y T h e c o ns pir a c y s u br e d dit is a t hi n ki n g gr o u n d. A b o v e all 

els e, w e r es p e ct e v er y o n e’s o pi ni o ns a n d A L L r eli gi o us 
b eli efs a n d cr e e ds. W e h o p e t o c h all e n g e iss u es t h at h a v e 
c a pt ur e d t h e p u bli c’s i m a gi n ati o n, fr o m J F K a n d U F Os t o 
9/ 1 1. T his is a f or u m f or fr e e-t hi n ki n g, n ot h at e s p e e c h.

1. 7 m

Artifi ci alI nt eli g e n c e A s u br e d dit f or Artifi ci al I nt elli g e n c e c o n v ers ati o ns 7 8. 1 k
artifi ci al A s u br e d dit f or Artifi ci al I nt elli g e n c e c o n v ers ati o ns 1 5 3 k
a gi A s u br e d dit f or Artifi ci al g e n er al i nt elli g e n c e ( A GI) 

c o n v ers ati o ns, w hi c h is als o r ef err e d t o as “str o n g AI ”, “f ull 
AI ” or as t h e a bilit y of a m a c hi n e t o p erf or m “ g e n er al 
i nt elli g e nt a cti o n. ”

1 2. 1 k

M a c hi n e L e ar ni n g A s u br e d dit f or M a c hi n e L e ar ni n g c o n v ers ati o ns 2. 5 m
d e e pl e ar ni n g A s u br e d dit f or D e e p L e ar ni n g c o n v ers ati o ns 8 0. 2 k
t e c h A s u br e d dit d e di c at e d t o t h e n e ws a n d dis c ussi o ns a b o ut t h e 

cr e ati o n a n d us e of t e c h n ol o g y a n d its s urr o u n di n g iss u es.
1 1. 4 m

t e c h n ol o g y S u br e d dit d e di c at e d t o t h e n e ws a n d dis c ussi o ns a b o ut t h e 
cr e ati o n a n d us e of t e c h n ol o g y a n d its s urr o u n di n g iss u es.

1 2. 2 m
 

w orl d n e ws A pl a c e f or m aj or n e ws fr o m ar o u n d t h e w orl d, e x cl u di n g 
U S-i nt er n al n e ws.

2 9. 1 m

s ci e n c e T his c o m m u nit y is a pl a c e t o s h ar e a n d dis c uss n e w s ci e ntifi c 
r es e ar c h. R e a d a b o ut t h e l at est a d v a n c es i n astr o n o m y, 
bi ol o g y, m e di ci n e, p h ysi cs, s o ci al s ci e n c e, a n d m or e. Fi n d 
a n d s u b mit n e w p u bli c ati o ns a n d p o p ul ar s ci e n c e c o v er a g e 
of c urr e nt r es e ar c h.

2 7. 7 m
 

A ut o m at e A pl a c e f or t h e dis c ussi o n of a ut o m ati o n, a d diti v e 
m a n uf a ct uri n g, r o b oti cs, AI, a n d all t h e ot h er t o ols w e’ v e 
cr e at e d t o e n a bl e a gl o b al p ar a dis e fr e e of m e ni al l a b or. All 
c a n s h ar e i n o ur a c hi e v e m e nts i n a w orl d w h er e f o o d is 
pr o d u c e d, w at er is p urifi e d, a n d h o usi n g is c o nstr u ct e d b y 
m a c hi n es.

4 7. 1 k

si n g ul arit y
 

E v er yt hi n g p ert ai ni n g t o t h e t e c h n ol o gi c al si n g ul arit y a n d 
r el at e d t o pi cs, e. g., AI, h u m a n e n h a n c e m e nt, et c.

1 5 0 k
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T a bl e III. S u b F r a m es C o nstit uti n g N e w W o rl d of W o r k F r a m e

# N e g ati vit y 
r at e

Cl ust e r K e y w o r ds E x pl a n ati o n E x a m pl es

S F 4 3 % G e n er al 
i m p a cts of 
i nt elli g e nt 

m a c hi n es o n 
w e alt h a n d 

s o ci et y

a ut o m a ti o n
r o b ots
s o ci et y
w e alt h
it
w or k ers
m a k e
b asi c
t e c h n olo g y
r e v ol utio n

I nt er pr et ati o n t h at a ut o m ati o n a n d 
r o b ots will i nfl u e n c e t h e s o ci et y 
a n d e c o n o m y i n g e n er al, e. g., 
u n e q u al w e alt h r e distri b uti o n, or 
bri n gi n g w e alt h t o e v er y o n e, b ot h 
p ositi v e a n d n e g ati v e as p e cts.

E x p 1.  “ Ri c h will e v e nt u all y s h ar e n ot b e c a us e of t h e 
g o o d n ess of t h e h e art b ut at t h e f e ar of s o ci al 
i nst a bilit y. ”
E x p 2.  “ W e’ v e alr e a d y s e e n t his h a p p e n o v er t h e t w o 
h u n dr e d y e ars wit h t h e i n d ustri al r e v ol uti o n, s o it is n’t 
s ur prisi n g. W e n e e d w e alt h r e distri b uti o n i n t h e f or m 
of t a x es or p u bli c o w n ers hi p of a ut o m ati o n ”

S F 4 0 % T a ki n g o v er 
t as ks ( b ot h 
a ut o m ati o n 

a n d 
a u g m e nt ati o n)

ai
j o bs
dri vi n g
t e c h n olo g y
it
a ut o m a ti o n 
m a k e
r e pl a ce
h u m a ns 
s e e

Ass u m pti o n t h at AI is t a ki n g o v er 
s o m e t as ks t hr o u g h w hi c h it 
s u bstit ut es a n d a u g m e nts h u m a ns

A ut o m ati o n:
E x p 1.  “ R ussi a n Pri m e Mi nist er: “ Artifi ci al 
i nt elli g e n c e will r e pl a c e m o n ot o n o us a n d r o uti n e 
t as ks. ”
A u g m e nt ati o n:
E x p 1.  “ W h at e v er AI m e a ns will a u g m e nt n at ur al 
s kills, m ulti pl yi n g t h eir e c o n o mi c eff e cti v e n ess... ” 

S F 4 6 % L oss of j o bs b a n ki n g
j o bs
c or p or ati o ns
f e es
t ellers
st o c ks
w h ol es al ers
n u m b er
wi p e

B eli ef t h at AI will c a us e l oss of 
w or k ers

E x p 1.  “ D e uts c h e B a n k’s C E O hi nts t h at h alf its 
w or k ers c o ul d b e r e pl a c e d b y m a c hi n es b y usi n g 
t e c h n ol o g y li k e artifi ci al i nt elli g e n c e a n d m a c hi n e 
l e ar ni n g t o a ut o m at e b a n ki n g t as ks. ”

E x p 2.  “ T his m a k es m e w orri e d. I w or k at a b a n k a n d 
s o m eti m es t hi n k a b o ut w h et h er t h e j o b I’ m d oi n g will 
e v e n e xist y e ars fr o m n o w. B esi d es I d o n’ t e v e n k n o w 
w h et h er I c a n m o v e i nt o a n ot h er i n d ustr y n o w. ”
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at m

N ot es.  I n t his t a bl e ( S F) i n di c at es it is a p art of t h e o v er ar c hi n g fr a m e of N e w W orl d of W or k

T a bl e I V.   Fi n di n gs of Cl os e R e a di n g

S u b f r a m e T h e m e E x a m pl e
T h e ass u m pti o n t h at n e w 
j o bs/i n d ustri es will b e 
cr e at e d d u e t o t h e 
i nt e gr ati o n of i nt elli g e nt 
m a c hi n es i nt o w or k pl a c es

E x p 1.  N ot n e c ess aril y, I d o n’t t hi n k t his will h a p p e n as w e h a v e s e e n 
pr e vi o usl y. N e w t e c h n ol o g y cr e at es n e w j o bs alt o g et h er. E. g., Di git al 
M ar k eti n g is a n e w j o b n o w b ef or e s o ci al m e di a t h er e w as n o c o n c e pt of 
di git al m ar k eti n g j o b. Si mil arl y, t h er e ar e tr e n ds c o mi n g i n t h e m ar k et w hi c h 
s u g g est t h at n e w c o m p a ni es ar e c o mi n g i n t h e m ar k et. N e w I D v erifi c ati o n 
s er vi c es li k e S h ufti Pr o ar e w or ki n g i n t h e m ar k et w hi c h is pr o vi di n g K Y C 
s er vi c es t o e v e n I C Os as w ell. S o O v er all n e w j o bs will b e cr e at e d wit h t h e 
r e m o v al of ol d j o bs.

T h e b eli ef t h at AI will 
r e d u c e h u m a n bi as a n d 
err ors

E x p 1.  T his is i n cr e di bl y i m p ort a nt. T h e m or e j o bs w e c a n assi g n t o m a c hi n es 
r eli a bl e t h e l ess h u m a n err ors a n d h u m a n vi c es will aff e ct ot h er p e o pl e’s li v es. 
T o f e ar t h at i n cr e asi n g t e c h n ol o g y m e a ns l ess er e m pl o y m e nt is n arr o w 
mi n d e d. T h er e is a c o nst a nt s c ar cit y of j o b off ers …

T h e e x p e ct ati o n t h at 
r e g ul ati o n is n e e d e d t o 
pr ot e ct e q u al w e alt h 
distri b uti o n

E x p 1.  H o p ef ull y i n t h e n e ar f ut ur e as t h e t e c h n ol o g y pr o gr ess es t h er e will b e 
a l a w i n pl a c e t o f or c e b usi n ess es t o us e a c ert ai n of h u m a n w or k ers.

E x p 2.  T h e n at ur e of w or k its elf is g oi n g t o c h a n g e. U BI is g oi n g t o b e vit all y 
n e c ess ar y.

G e n er al i m p a cts of 
i nt elli g e nt m a c hi n es 
o n w e alt h a n d s o ci et y

T h e b eli ef t h at w or k is a 
n e e d f or h u m a ns, s o 
p e o pl e n e e d t o w or k i n 
t h e f ut ur e f or t h eir w ell-
b ei n g a n d f or a g o o d 
s o ci et y

E x p 1.  S o h o w a b o ut st o p usi n g m a c hi n es a bit ? Or at l e ast st o p d e v el o pi n g 
t h e m ? H u m a ns ar e d efi n e d t hr o u g h w or k. If m a c hi n es d o all t h e w or k w h at 
p ur p os e is t h er e l eft ? A n d f or w h at r e as o n ?
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T h e b eli ef t h at i nt elli g e nt 
m a c hi n es will bri n g 
w e alt h t o e v er y o n e

E x p 1.  If w e d o it ri g ht, it c a n p ot e nti all y b e a g o o d t hi n g. I m a gi n e a s o ci et y 
r u n e ntir el y b y r o b ots. T h at w a y p e o pl e lit er all y d o n’t h a v e t o w or k. B ut r o b ots 
c a n still g e n er at e e n o u g h i n c o m e t o f e e d e v er y o n e b asi c all y g u ar a nt e e a 
u ni v ers al i n c o m e.

T h e b eli ef t h at i nt elli g e nt 
m a c hi n es will c a us e 
u n e q u al w e alt h 
r e distri b uti o n i n t h e 
f ut ur e

E x p 1.  T o a c a pit alisti c s o ci et y t h e us e of r o b ots is a n e g ati v e t h at l e a v es t h e 
ri c h ri c h er a n d t h e p o or p o or er y et i n a s o ci alist s o ci et y t h e a ut o m ati o n of 
w or k if p ositi v e t h at l e a v es m or e v al u e t o t h e citiz e n a n d l ess w or k f or all.

I nt er pr eti n g a u g m e nt ati o n 
p ositi v el y

E x p 1.  I’ m n ot w orri e d a b o ut AI. W e’ll st art a u g m e nti n g h u m a ns.

E x p 2.  AI: I a m n ot a t hr e at. I will w at c h o v er y o u s o t h at y o u c o ul d b e s af e 
a n y w h er e a n yti m e. I will a u g m e nt y o ur p er c e pti o n s o t h at y o u will b e c o m e 
wis er. I a m a h el pf ul g u ar di a n.

T h e e x p e ct ati o n of 
i nt elli g e nt m a c hi n es 
e n h a n ci n g h u m a ns or 
c oll a b or ati n g wit h 
h u m a ns i n v ari e d 
d o m ai ns fr o m m ar k eti n g 
t o h e alt h c ar e, w hi c h 
i n cr e as e effi ci e n c y a n d 
eff e cti v e n ess.

E x p 1.  I n AI m ar k eti n g, artifi ci al i nt elli g e n c e t e c h n ol o gi es ar e us e d t o m a k e 
d e cisi o ns b as e d o n d at a c oll e cti o n, d at a a n al ysis, a n d a d diti o n al o bs er v ati o ns 
of a u di e n c e or e c o n o mi c tr e n ds t h at c a n i nfl u e n c e m ar k eti n g eff orts. Artifi ci al 
i nt elli g e n c e is oft e n us e d i n m ar k eti n g eff orts i n w hi c h s p e e d is cr u ci al. D at a 
a n d c ust o m er pr ofil es ar e us e d b y AI t o ols t o u n d erst a n d h o w b est t o 
c o m m u ni c at e wit h c ust o m ers, t h e n t h e y s er v e t h e m t ail or e d m ess a g es at t h e 
ri g ht ti m e wit h o ut i nt er v e nti o n b y m ar k eti n g t e a m m e m b ers, e ns uri n g 
m a xi m u m effi ci e n c y. AI is oft e n us e d b y m ar k et ers t o d a y t o a u g m e nt t h eir 
t e a ms or t o p erf or m m or e t a cti c al t as ks w hi c h r e q uir e l ess h u m a n n u a n c e.

E x p 2.  A n artifi ci al i nt elli g e n c e ( AI) t o ol--tr ai n e d o n r o u g hl y a milli o n 
s cr e e ni n g m a m m o gr a p h y i m a g es--i d e ntifi e d br e ast c a n c er wit h a p pr o xi m at el y 
9 0 p er c e nt a c c ur a c y w h e n c o m bi n e d wit h a n al ysis b y r a di ol o gists, a n e w st u d y 
fi n ds. W o ul d it b e f e asi bl e i n o ur lif eti m es t o h a v e r o b ots t h at c a n r e pli c at e 
h u m a n b e h a vi or if n ot p erf e ctl y wit h at l e ast e n o u g h a c c ur a c y t o b e hi g hl y 
c o n vi n ci n g ? Will w e h a v e r o b ot l o v ers ? Will w e e v e nt u all y a u g m e nt o ur o w n 
br ai ns wit h s u p pl e m e nt al AI t o e n h a n c e o ur t h o u g hts ?

T a ki n g o v er t as ks 
( b ot h a ut o m ati o n a n d 
a u g m e nt ati o n)

E x p e ct ati o n of pr o p er 
r e g ul ati o ns a n d w a ys t o 

E x p 1.  W e’ll pr o b a bl y n e e d t o l e gisl at e ar e as i n w hi c h AI r e pl a c e m e nt a n d 
p ossi bl y e v e n a u g m e nt ati o n is n’t all o w e d.
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e n h a n c e AI r el at e d s kills 
t o a d a pt t o t h e p ossi bl e 
tr a nsf or m ati o ns i n 
w or k pl a c es

E x p 2.  T h e i n d ustri al a g e n e e d e d m a n p o w er t o h el p r u n t h e f a ct ori es. T h e 
di git al a g e n e e d e d br ai n- p o w er t o d o t h e pr o gr a m mi n g. Artifi ci al i nt elli g e n c e, 
r o b oti cs, m a c hi n e l e ar ni n g will r e pl a c e e v er y t y p e of o c c u p ati o n.

T h e b eli ef t h at j o bs will 
b e r es h a p e d b as e d o n t h e 
str e n gt hs of h u m a ns a n d 
i nt elli g e nt m a c hi n es, f or 
s o m e j o bs h u m a ns will b e 
pr ef err e d, a n d i nt elli g e nt 
m a c hi n es will b e 
i nt e gr at e d i nt o all t h e 
j o bs.

E x p 1.  First, I t hi n k w e g et a l ot of r u n w a y o ut of j ust p a yi n g e v er y o n e t wi c e 
as m u c h t o d o h alf as m u c h w or k. H o p ef ull y w h at e v er j o bs ar e l eft g et 
str et c h e d o ut a bit s o t o s p e a k. As t o w h at ki n ds of j o bs w o ul d b e l eft f or 
h u m a ns, I t hi n k t h e ki n ds of t hi n gs o nl y h u m a ns c a n d o. J o bs t h at r e q uir e 
h u m a n c o n n e cti o n w ar mt h or j ust a h u m a n b o d y. S o, I’ m t hi n ki n g s p orts, 
a cti n g, n ursi n g, s e x w or k, t e a c hi n g m a n a g e m e nt. T h es e ar e all t hi n gs w h er e 
r o b ots mi g ht st art h a v e st art e d t o g et i n v ol v e d b ut h u m a ns w o ul d b e pr ef err e d. 
W e will s e e m or e p e o pl e i n t h os e j o bs w e alr e a d y h a v e, a n d I t hi n k w e will s e e 
m or e t hi n gs li k e p a yi n g p e o pl e t o pl a y g a m es wit h y o u. T ut ors f or e v er yt hi n g. 
L ots of art a n d p o etr y cl ass es a n d t e a c h ers.

E x p 2 . S m art t o ols ar e c o mi n g f or all t h e j o bs. S m art t o ols us e t e c h n ol o gi es 
li k e a ut o m ati o n r o b oti cs s oft w ar e a n d artifi ci al i nt elli g e n c e t o c o m pl et e a t as k 
wit h f e w er or n o h u m a ns i n v ol v e d. E x a m pl es i n cl u d e s elf- dri vi n g c ars, 
c o m p ut er- c o ntr oll e d f a ct or y e q ui p m e nt a n d s elf- c h e c k o ut at g as p u m ps a n d 
s u p er m ar k ets. 

L oss of j o bs T h e b eli ef t h at AI will 
c a us e l oss of w or k ers

E x p  1.   “ T his m a k es m e w orri e d. I w or k at a b a n k a n d s o m eti m es t hi n k a b o ut 
w h et h er t h e j o b I’ m d oi n g will e v e n e xist y e ars fr o m n o w. B esi d es I d o n’ t e v e n 
k n o w w h et h er I c a n m o v e i nt o a n ot h er i n d ustr y n o w. ”

E x p 2.   “ As a c urr e nt b a n k t ell er st u d yi n g c o m p ut er s ci e n c e, I j ust fi g ur e d o ut 
I pr o b a bl y h a v e j o b s e c urit y f or a w hil e. ”

E x p 3.   “I w o n d er w h er e t e a c hi n g is g oi n g t o e n d u p it’s n ot i n t h e t o p or 
b ott o m. J ust fr o m a s af et y st a n d p oi nt y o u c a n’t eli mi n at e t h e m e ntir el y 
s o m e o n e h as t o b a b ysit w hil e t h e w a g esl a v es ar e o ut. ”
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R e vi e w c o m m e nt R es p o ns e
S E c o m m e nts T h a n k y o u v er y m u c h f or y o ur 

c o m m e nts.

I nt r o d u cti o n  

Alt h o u g h a c a d e mi c dis c o urs e is at a n e m br y o ni c 
st a g e i n t er ms of w h et h er or n ot fr a m es c a n b e 
o p er ati o n alis e d as t o pi cs, a n d y o ur st u d y h as 
p ot e nti al t o c o ntri b ut e t o t his o n g oi n g dis c o urs e, I 
w o ul d e n c o ur a g e y o u t o str e a mli n e y o ur n arr ati v e t o 
a d dr ess c o n c er ns r ais e d R e vi e w er 2. 

Pl e as e s e e o ur r es p o ns e t o t h e 
s u g g esti o ns of R e vi e w er 2. 

I n a d diti o n, ki n dl y a d dr ess t h e f oll o wi n g:

I n t h e i ntr o d u cti o n, y o u n e e d t o b ett er fr a m e ( e x c us e 
t h e p u n) a n d pr o bl e m atis e t h e g a p i n k n o wl e d g e 
b ef or e y o u i ntr o d u c e t h e r es e ar c h m oti v ati o n a n d 
h o w y o u will a d dr ess t his g a p ( p ar a gr a p h 5 is 
i ntr o d u c e d t o o s o o n). T his s e cti o n n e e ds t o b e b ett er 
gr o u n d e d i n e xt a nt lit er at ur e.

T h e c urr e nt v ersi o n of t h e p a p er is 
b ett er gr o u n d e d i n e xt a nt lit er at ur e, 
e m p h asi z es t h e g a p i n t h e lit er at ur e a n d 
h o w t his g a p is a d dr ess e d b y t h e 
c urr e nt p a p er, si n c e w e wr ot e: 

 “Pr e vi o us r es e ar c h h as i n v esti g at e d 
h o w tr a diti o n al m e di a fr a m e AI ( e. g., 
C h u a n et al., 2 0 1 9; D u b err y & H a mi di, 
2 0 2 1; F ast & H or vit z, 2 0 1 7) a n d h o w 
t his fr a mi n g aff e ct a u di e n c es’ 
i nt er pr et ati o ns a n d j u d g m e nts ( S u n et 
al., 2 0 2 0). M a n y d o m ai n e x p erts als o 
s h ar e t h eir i nt er pr et ati o ns a n d 
e x p e ct ati o ns a b o ut p ossi bl e i m p a cts of 
AI i nt e gr ati o n i nt o w or k lif e ( as i n 
A ut or et al., 2 0 2 0; Fr e y & Os b or n e, 
2 0 1 7; Gr a c e et al., 2 0 1 8; W als h, 
2 0 1 8). Y et r es e ar c h o n fr a mi n g AI 
s p e ci all y c o n n e ct e d t o t h e f ut ur e of 
w or k c o nt e xt is i n t h e e arl y st a g e. F or 
e x a m pl e, V or o b e v a et al. ( 2 0 2 3) 
f o c us e d o n t o uris m a n d h os pit alit y 
i n d ustr y a n d r es e ar c h e d h o w a diff er e nt 
fr a mi n g of AI i m p a ct o n w or k 
( a u g m e nt ati o n vs. s u bstit uti o n) ar e 
aff e cti n g h u m a n e m pl o y e es a n d 
c ust o m ers’ a c c e pt a n c e of AI- b as e d 
s er vi c es. T h er e is a r el ati v e a bs e n c e of 
r es e ar c h a b o ut h o w or di n ar y p e o pl e 
i nt er pr et a n d p er c ei v e AI t e c h n ol o g y 
a n d t h e f ut ur es of w or k. ”

I n t h e i ntr o d u cti o n, pr o vi d e a s u c ci nt r es e ar c h ai m, 
as p ar a gr a p h 5 n e e d t o b e m or e f o c us e d as y o u st at e 

T his p a p er t h er ef or e ai ms t o e x pl or e 
h o w or di n ar y p e o pl e i nt er pr et t h e 
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t h at y o ur st u d y '... e x a mi n es h o w t h e f ut ur e of 
w or k....' a n d ' w e e x pl or e t h e i nt er pr et ati o n.... ". 

f ut ur e of AI i n t h e c o nt e xt of w or k, a n d 
t h er e b y h o w t h e y fr a m e t h e f ut ur es of 
w or k a n d i nt elli g e nt m a c hi n es a n d h o w 
t h os e fr a m es r el at e t o f e eli n gs. 

T h e l ast p ar a gr a p h of t h e i ntr o d u cti o n n e e ds t o 
pr o vi d e t h e r e a d er wit h a r o a d m a p of t h e p a p er. i. e. 
T his p a p er is str u ct ur e d as f oll o ws. M a n y s e nt e n c es 
i n t his s e cti o n a n d t hr o u g h o ut t h e m a n us cri pt ar e 
v er b os e, pl e as e ti g ht e n t h es e t hr o u g h o ut.

W e ti g ht e n e d t h e s e nt e n c es a n d a d d e d 
a r o a d m a p of t h e p a p er i n t h e l ast 
p ar a gr a p h of t h e i ntr o. 

S e cti o n 2

As t h e writi n g st yl e i n S e cti o n 2 is l ar g el y a ut h or 
c e ntri c (i. e., si n gl e cit ati o n t o s u p p ort a 
cl ai m/st at e m e nt), it is d es cri pti v e i n n at ur e, b est t o 
s hift t o w ar d c o n c e pt c e ntri c st yl e of writi n g (i. e., 
m ulti pl e cit ati o ns t o s u p p ort a cl ai m/st at e m e nt).

W e s hift e d t o w ar d c o n c e pt- c e ntri c 
st yl e of writi n g (i. e., m ulti pl e cit ati o ns 
t o s u p p ort a cl ai m/st at e m e nt) s u c h as 
 “C h a n g es i n fr a mi n g alt er 
s e ns e m a ki n g of i nf or m ati o n or a 
sit u ati o n, w hi c h c h a n g es t h e w a y 
p e o pl e r es p o n d t o t his i nf or m ati o n t h e 
f e eli n gs a n d t h e attit u d es ( S pi et h et al., 
2 0 2 1; Vill a n u e v a, 2 0 2 1; W o o d et al., 
2 0 1 8). T h at is, t h e w a y b y w hi c h 
i nf or m ati o n is i ntr o d u c e d c a n alt er t h e 
w a y of c o m pr e h e n di n g, i nt er pr eti n g, 
e v al u ati n g, m a ki n g d e cisi o ns, a n d 
a cti n g o n a n e v e nt, iss u e, sit u ati o n, or 
p h e n o m e n a ( N a bi, 2 0 0 3, B a n ks & 
K o b a n, 2 0 2 1; B e ns c h o p et al., 2 0 2 2; 
S c h e uf el e, 1 9 9 9; S pi et h et al., 2 0 2 1; 
V or o b e v a et al., 2 0 2 3). ” 

 I n cl u d e t h e y e ar f or Gr a c e et al. - l ast 
p ar a gr a p h i n s e cti o n 2.

W e i n cl u d e d t h e y e ar f or Gr a c e et al. i n 
s e cti o n 2.

G e n e r al

 A di a gr a m of t h e r es e ar c h pr o c ess w o ul d 
pr o vi d e cl arit y t o t h e r e a d er.

W e pr es e nt e d a di a gr a m t h at s h o ws t h e 
r es e ar c h pr o c ess (i n p arti c ul ar t h e d at a 
a n al ys es pr o c ess es).

Fi n di n gs

 T h e fi n di n gs s e cti o n l a c k a n al yti c al d e pt h 
a n d e n ds a br u btl y. It w o ul d b e a d v a nt a g e o us 
t o s u m m aris e/s y nt h esis t h e fi n di n gs i n a 
t a b ul ar f or m at.

As s u g g est e d, w e pr es e nt a t a bl e i n t h e 
cl os e r e a di n g s e cti o n t h at s u m m ari z es 
t h e fi n di n gs i n a t a b ul ar f or m at.

Dis c ussi o n/ C o n cl usi o n

 As t h e c o nt e nt i n s e cti o n 5. 1 is a b o ut 
c o ntri b uti o ns, it is b est pl a c e d i n t h e 
dis c ussi o n s e cti o n, t h e n cr e at e a s e cti o n 5. 1 

I n t h e c urr e nt v ersi o n of t h e p a p er, 
s e cti o n 5. 1 w hi c h w as a b o ut 
c o ntri b uti o ns w as pl a c e d i n t h e 
dis c ussi o n s e cti o n, t h e n w e cr e at e d a 
s e cti o n 5. 1 f or pr a cti c al i m pli c ati o ns 
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Pr a cti c al I m pli c ati o ns, a n d a 5. 2 T h e or eti c al 
a n d m et h o d ol o gi c al i m pli c ati o n. 

a n d a 5. 2 s e cti o n f or t h e or eti c al a n d 
m et h o d ol o gi c al i m pli c ati o ns.

 W h e n r e writi n g/r efr a mi n g t h e c o ntri b uti o ns, 
I w o ul d r e c o m m e n d t h e f oll o wi n g lit er at ur e:

o Å g erf al k, P. ( 2 0 1 4), “I ns uffi ci e nt 
t h e or eti c al c o ntri b uti o n: a c o n cl usi v e 
r ati o n al e f or r ej e cti o n ? ”, E ur o p e a n 
J o ur n al of I nf or m ati o n S yst e ms, V ol. 
2 3, N o. 6, p p. 5 9 3- 5 9 9.

o C orl e y, K G, a n d Gi oi a, D E. ( 2 0 1 1), 
" B uil di n g t h e or y a b o ut t h e or y 
b uil di n g: w h at c o nstit ut es a 
t h e or eti c al c o ntri b uti o n ? ", A c a d e m y 
of M a n a g e m e nt R e vi e w, V ol.  3 6, 
N o. 1, p p. 1 2 – 3 2.  

T h a n k y o u v er y m u c h f or t h e 
r e c o m m e n d e d p a p ers. I f o u n d t h e m 
v er y h el pf ul a n d r e vis e d t h e dis c ussi o n 
s e cti o n b as e d o n t h e r e c o m m e n d ati o ns 
y o u pr o vi d e d i n li g ht of t h es e p a p ers. 

 I n t h e li mit ati o ns s e cti o n, ki n dl y pr o vi d e 
r e c o m m e n d ati o ns f or f ut ur e r es e ar c h t h at 
c o ul d offs et t h es e li mit ati o ns.

W e r e vis e d t h e li mit ati o ns s e cti o n a n d 
pr o vi d e d r e c o m m e n d ati o ns f or f ut ur e 
r es e ar c h t h at c o ul d a d dr ess t h es e 
li mit ati o ns.

 Pr o vi d e a c o n cl usi o n as a st a n d al o n e s e cti o n. W e a d d e d a c o n cl usi o n s e cti o n as 
s e cti o n 6.

R 1 c o m m e nts T h a n k y o u v er y m u c h f or y o ur 
c o m m e nts.

A bst r a ct

T h e a ut h ors h a v e d o n e a g o o d j o b i n r e visi n g t h eir 
w or k. H o w e v er, t h er e ar e still s o m e as p e cts t h at 
r e m ai n t o b e i m pr o v e d.

First, i n t h e a bstr a ct t h e p ur p os e of t h e st u d y is n ot 
r e all y d es cri b e d i n m u c h d et ail at all. Y o u n e e d t o 
e x pl ai n a bit m or e t h a n j ust t h e o n e s e nt e n c e y o u 
c urr e ntl y h a v e.

W e a d d e d d et ails f or t h e p ur p os e of t h e 
st u d y i n t h e a bstr a ct.
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I nt r o d u cti o n  

S e c o n d, I als o t hi n k y o u s h o ul d b e a bit m or e pr e cis e 
w h e n it c o m es t o t h e d efi niti o n of i nt elli g e n c e 
m a c hi n es. Y o u mi g ht fi n d a g o o d d efi niti o n i n t h e 
w or k of C olli ns et al., ( 2 0 2 1).

C olli ns, C., D e n n e h y, D., C o n b o y, K., & Mi k al ef, P. 
( 2 0 2 1). Artifi ci al i nt elli g e n c e i n i nf or m ati o n s yst e ms 
r es e ar c h: A s yst e m ati c lit er at ur e r e vi e w a n d r es e ar c h 
a g e n d a. I nt er n ati o n al J o ur n al of I nf or m ati o n 
M a n a g e m e nt, 6 0, 1 0 2 3 8 3.

T h a n k y o u v er y m u c h f or t h e p a p er 
y o u r e c o m m e n d e d. W e a d d e d a 
d efi niti o n b y B er e nt e cit e d i n t h e p a p er 
b y C olli ns et al., ( 2 0 2 1).

Fi n di n gs  

T hir d, y o ur p a p er still c o nt ai ns a bit t o o m a n y q u ot es 
a n d n ot e n o u g h s y nt h esis of t h e fi n di n gs i n a w a y 
t h at c a n b e e asil y i nt er pr et a bl e. T h e g o al of s u c h 
w or k is t o pr o vi d e a t a bl e or fi g ur e t h at c a n h el p 
s y nt h esi z e fi n di n gs.

T his will als o all o w y o u t o pr o vi d e s o m e a cti o n a bl e 
r e c o m m e n d ati o ns of f ut ur e r es e ar c h w hi c h ar e 
c urr e ntl y n ot d e v el o p e d s uffi ci e ntl y.

W e pr es e nt a t a bl e i n t h e cl os e r e a di n g 
s e cti o n t h at s y nt h esi z es t h e fi n di n gs i n 
a t a b ul ar f or m at.

B e n efiti n g fr o m t h es e fi n di n gs, w e 
pr o vi d e d a cti o n a bl e r e c o m m e n d ati o ns 
f or f ut ur e r es e ar c h i n t h e dis c ussi o n, 
i m pli c ati o n a n d li mit ati o ns s e cti o n.

R 2 c o m m e nts T h a n k y o u v er y m u c h f or y o ur 
c o m m e nts.

M et h o d ol o g y  

I w o ul d li k e t o t h a n k t h e a ut h ors f or c o nti n ui n g w or k 
o n t h eir p a p er a n d pr e p ari n g t h e r e visi o ns.

I b eli e v e t h at t h e a ut h ors h a v e a d dr ess e d s e v er al 
iss u es i d e ntifi e d i n t h e pr e vi o us v ersi o n, b ut l ar g el y 
m y c o n c er ns r e m ai n t h e s a m e, i n t er ms of t h e 
mis m at c h b et w e e n t h e fr a mi n g of t h e r es e ar c h 
(t hr o u g h t h e t e c h n ol o gi c al fr a m es l e ns et c) a n d t h e 
m et h o ds ( a n al ysis of R e d dit m at eri al, usi n g 
a n al yti cs).

I n t h eir r es p o ns e l ett er, t h e a ut h ors i n di c at e d t h at 
t h e y c h a n g e d t h e titl e fr o m visi o ns t o i nt er pr et ati o ns, 
w hi c h is fi n e, b ut t his d o es n ot a d dr ess m y c o n c er ns 
i n t er ms of t h e diffi c ult y of usi n g a bi g d at a a n al ysis 
a p pr o a c h f or e x pl ori n g t e c h n ol o gi c al fr a m es, s h ar e d 
or n ot, a n d i nt er pr et ati o ns. T h e y f oll o w u p 
e x pl ai ni n g t h at t h e y h a v e i d e ntifi e d ‘fr a m es t h at ar e 
c o m m o nl y e x pr ess e d i n R e d dit’, a n d t h at t h e y 
disti n g uis h b et w e e n fr a m es i n t h o u g ht a n d fr a m es i n 
c o m m u ni c ati o n. I w o ul d b e v er y m u c h p ositi v e i n a 

T h e p ur p os e of t his st u d y is t o e x pl or e 
p e o pl e’s b eli efs, i nt er pr et ati o ns, 
e x p e ct ati o ns a n d ass u m pti o ns a b o ut t h e 
f ut ur es of w or k a n d i nt elli g e nt 
m a c hi n es. W e a d d e d a s e cti o n t h at 
m e nti o ns m et h o ds t o i d e ntif y fr a m es i n 
t e xt d at a. T h er e ar e diff er e nt m et h o ds, 
a n d w e pr es e nt e d t h eir a d v a nt a g es a n d 
dis a d v a nt a g es a n d w h y w e c h os e t h e 
m et h o d w e a p pli e d. 

W e i nt e n d e d t o o bt ai n m or e 
c o m pr e h e nsi v e fi n di n gs b y a n al y zi n g a 
l ar g e a m o u nt of t e xt d at a. M or e o v er, 
w e a n al y z e s o ci al m e di a, w hi c h is 
cr e at e d n at ur all y b y or di n ar y p e o pl e, 
b ut w hi c h h as a hi g h v ol u m e. T h us, w e 
us e d a n a ut o m at e d c o nt e nt a n al ysis 
b e n efiti n g fr o m a bi g d at a a n al ysis 
a p pr o a c h. H o w e v er, as w e 
a c k n o wl e d g e t h e li mit ati o ns of t h at 
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m et h o d ol o g y t h at e x a mi n es s u c h fr a m es cl os el y 
( e. g., criti c al dis c o ur c e a n al ysis, w hi c h b y d efi niti o n 
e x a mi n es a n d u n p a c ks h o w t hi n gs, p oli ci es, 
t e c h n ol o gi es et c ar e t al k e d a b o ut a n d fr a m e d), b ut 
t h e ‘ Cl os e r e a di n g’ s e cti o n is v er y m u c h a w a y fr o m 
s u c h a n a p pr o a c h. 

a p pr o a c h, w e f ol l o w e d i n b y a cl os e 
r e a di n g s e cti o n t o pr es e nt d e e p er 
i nsi g hts t h at ar e i m p ossi bl e t o g ai n b y 
o nl y a bi g d at a a n al ysis a p pr o a c h. W e 
b eli e v e t h at t h e cl os e r e a di n g w e 
p erf or m e d i s a n i n d u cti v e a n al ysis b ut 
p erf or m e d o n a  s u bs et of t h e d at a 
r a n d o ml y s el e ct e d fr o m d at a s el e ct e d 
b y t h e cl ust eri n g r at h er t h a n o n a f ull 
c or p us, w hi c h d o es aff e c t t h e r es ults. 

M et h o d ol o g y  

T h e a ut h ors a p pli e d t his a p pr o a c h o n t w o fr a m es 
“ d u e t o t h eir t o t h e r e vi e w e d i m p a cts of t e c h n ol o g y 
o n w or k i n t h e t h e or eti c al b a c k gr o u n d s e cti o n 
(s e cti o n 2. 2): g e n er al i m p a cts o n w e alt h a n d s o ci et y, 
a n d s u bstit uti o n (r e pl a c e m e nt) a n d c o m pl e m e nt arit y 
( a u g m e nt ati o n) eff e cts o n w or k a n d w or k ers. ” W h y 
ar e t h es e s p e cifi c i m p a cts m or e i m p ort a nt t h a n 
ot h ers wit hi n t his p arti c ul ar st u d y ? Or, t o p ut it i n 
a n ot h er w a y, if t h e ot h ers ar e n ot i m p ort a nt or 
r el e v a nt, w h at is t h e p ur p os e of pr es e nti n g t h e m ?

T h e c urr e nt v ersi o n of t h e p a p er 
f o c us e d o n t h e o v er ar c hi n g fr a m e of 
N e w W orl d of W or k, a n d it i n cl u d es 
t hr e e s u b-fr a m es t h at ar e m or e dir e ctl y 
r el at e d t o w or k a n d AI, a n d o nl y t h es e 
t hr e e s u b fr a m es ar e pr es e nt e d i n t h e 
c urr e nt v ersi o n of t h e p a p er. 

M et h o d ol o g y  

I als o d o n ot u n d erst a n d t h e e x pl a n ati o n t h at ‘I m p a ct 
o n h e alt h c ar e w as i d e ntifi e d b y F ast a n d H or vit z 
( 2 0 1 7)’. D o es t his m e a n t h at t h e 
t o pi cs/ cl ust ers/fr a m es h a d b e e n i d e ntifi e d a pri ori ? 
T his is i n cl u d e d i n T a bl e 1 w hi c h d eri v es fr o m t h e 
lit er at ur e b ut als o i n t a bl e 3 w hi c h is m e a nt t o 
pr es e nt fi n di n gs. S a m e a p pli es f or t h e cl ai m t h at t h e 
a ut h ors i d e ntif y t his as a b e n efit fr a m e. I f ail t o 
u n d erst a n d w h at is t h e p ur p os e of assi g ni n g a 
p ositi v e c o n n ot ati o n o n t h e w or d ‘i m p a ct’ w h e n 
‘i m p a ct’ is i n its elf n e utr al, w hi c h is als o 
c o u nt eri nt uiti v e t o w h at t h e y i n cl u d e i n T a bl e 3 l at er 
o n ( b ot h b e n efits – i n cr e asi n g pr o d u cti vit y, b ut als o 
ris ks – f als e p ositi v es/ n e g ati v es).

W or d cl ust ers ar e t h e r es ults of t o pi c 
m o d eli n g. T h e y gi v e t h e p att er ns b as e d 
o n t h e d at a a n d fr o m t h es e cl ust ers a n d 
e x a m pl e p osts a n d c o m m e nts 
ass o ci at e d wit h t h os e cl ust ers, w e gi v e 
t o pi c or s u b fr a m e n a m es. Cl ust ers ar e 
g e n er al, t h e y m a y b e eit h er t o pi c or a 
s u b fr a m e. T h e d et ails h o w t o i d e ntif y 
fr a m es ar e pr es e nt e d i n t h e m et h o ds 
a n d fi n di n gs s e cti o ns. W e f o c us e d o n 
t h e s u b fr a m es u n d er t h e o v er ar c hi n g 
fr a m e of N e w W orl d of W or k. 

W e r e m o v e d t h e ot h er fr a m es s u c h as 
i m p a ct o n h e alt h c ar e fr o m o ur 
pr es e nt ati o n of t h e fi n di n gs. S o m e of 
t h e fr a m es w e a n al y z e d e xist i n t h e 
lit er at ur e, a n d t h e y w er e pr es e nt e d as 
fr a m es. H o w e v er, o ur p ur p os e w as n ot 
j ust pr es e nti n g t h e fr a m es, li k e 
a u g m e nt ati o n/s u bstit uti o n et c. O ur 
p ur p os e is e x pl ori n g t h e 
i nt er pr et ati o ns, ass u m pti o ns, 
e x p e ct ati o ns a n d b eli efs t hr o u g h t h e 
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l e ns of fr a mi n g a n d h o w f e eli n gs m a y 
b e r el at e d t o t h e m. 

M et h o d ol o g y  

I n t h e m et h o ds s e cti o n, t h e a ut h ors als o i n di c at e t h at 
t his p arti c ul ar t e c h ni q u e f or e x a mi ni n g fr a m es h as 
b e e n r e c ei vi n g att e nti o n a n d t h e y i n di c at e t hr e e ot h er 
st u di es t h at h a v e us e d t his t e c h ni q u e “ T o pi c 
m o d elli n g h as b e e n us e d t o i d e ntif y fr a m es i n 
s e v er al r e c e nt st u di es H ei d e nr ei c h et al. ( 2 0 1 9), Yl ä-
A nttil a et al. ( 2 0 2 1) a n d G u o et al. ( 2 0 2 2). ” I h a v e 
c ar ef ull y r e a d t h es e arti cl es, a n d I h a v e a f e w p oi nts 
I w o ul d li k e t o r ais e. First, as Yl a- A nttil a et al n ot e, 
t h er e is c urr e ntl y a d e b at e as t o w h et h er fr a m es c a n 
b e o p er ati o n alis e d as t o pi cs, a n d t h e m or e a c c ur at e 
a p pr o a c h w o ul d b e t o s a y t h at t h es e ar e pr o x y of 
fr a m es, a n d o nl y u n d er c ert ai n c o n diti o ns: “ O ur 
m et h o d ol o gi c al c o ntri b uti o n is t o pr o vi d e a n a ns w er 
t o t h e d e b at e o n w h et h er fr a m es c a n b e 
o p er ati o n ali z e d as t o pi cs ( B ail, 2 0 1 4; Di M a g gi o et 
al., 2 0 1 3), or, i n ot h er w or ds, w h et h er t o pi cs c a n b e 
a r e as o n a bl e pr o x y f or fr a m es. O ur a ns w er is a 
c o n diti o n al ‘ y es’, o nl y if c ert ai n c o n diti o ns ar e m et. 
D oi n g s o r e q uir es at l e ast: ( 1) a d o pti n g a vi e w of 
fr a mi n g as c o n n e cti o ns b et w e e n c o n c e pts ( E nt m a n, 
1 9 9 3, Nis b et, 2 0 0 9); ( 2) s el e cti n g t h e i n p ut t e xt d at a 
t o b e s u bj e ct-s p e cifi c r at h er t h a n c o nt ai ni n g m ulti pl e 
t h e m ati c t o pi cs; a n d ( 3) i nt er pr eti v e v ali d ati o n, f or 
w hi c h w e s u g g est pr a cti c al g ui d eli n es. Usi n g ot h er 
m or e n u a n c e d d efi niti o ns of fr a m es (s u c h as 
G off m a n, 1 9 7 4), diff er e nt q u alifi c ati o ns w o ul d h a v e 
t o b e a d o pt e d. F urt h er m or e, r at h er t h a n cl ai mi n g t h at 
t o pi cs f o u n d b y t o pi c m o d eli n g ar e fr a m es p er s e 
( w hi c h w o ul d b e a str o n g p ositi o n), w e pr o p os e t h at 
t o pi cs c a n b e tr a c es ( or pr o xi es) of fr a m es. ” ( Yl a-
A nttil a et al, 2 0 2 1).  T h e cl os e r e a di n g mi g ht 
a c c o u nt f or c o n diti o n 3, b ut it is n ot p arti c ul arl y 
c o n vi n ci n g, es p e ci all y as t his w as d o n e l at er, a n d 
hi g hl y s el e cti v e ( o nl y 2 o ut of t h e t ot al).

W e a c k n o wl e d g e t h at t h er e is a n o p e n 
d e b at e o n t his iss u e. T o pi c m o d eli n g 
f or fr a m e i d e ntifi c ati o n h as b e e n 
a p pli e d diff er e ntl y b y diff er e nt st u di es. 
F or e x a m pl e, w hil e H ei d e nr ei c h et al. 
( 2 0 1 9) a n d G u o et al. ( 2 0 2 2) a p pl yi n g 
t o pi c m o d eli n g wit h o ut c o n diti o ns, 
Yl ä- A nttil a et al. ( 2 0 2 1) pr o p os e d 
s e v er al c o n diti o ns b ef or e n a mi n g t h e 
t o pi c m o d eli n g’s r es ults as fr a m es. 

O ur a n al ysis m et t h e c o n diti o ns 
pr o p os e d b y Yl ä- A nttil a et al. ( 2 0 2 1), 
si n c e w e c o n n e ct e d t h e c o n c e pts, all 
t h e p ost titl es a n d c o m m e nts w er e 
s el e ct e d t o b e a b o ut AI s u bj e ct, a n d 
i nt er pr et ati v e v ali d ati o n pr o c ess es w er e 
d o n e as v ali d ati o n st e p wit h m ast ers 
st u d e nts b y c o nt e nt a n al ysis of s a m pl es 
a n d c al c ul at e d t h e a gr e e m e nt r at es of 
m a c hi n e a n d h u m a ns’ cl assifi c ati o ns. 

W e c o n d u ct e d a m et h o d t h at c o m bi n es 
a n a ut o m at e d c o nt e nt a n al ysis a n d 
e m p h asi z e d t h at i n t h e c urr e nt v ersi o n 
of t h at p a p er. T hr e e cl ust ers o bt ai n e d 
fr o m t o pi c m o d eli n g r es ults yi el d e d 
t hr e e cl ust ers t h at m at c h t h e pri or 
fr a mi n g w or k lit er at ur e, a n d w e w er e 
a bl e t o s a y t h e s u b fr a m es w e f o u n d 
w er e w or k r el at e d s u b fr a m es a n d 
n a m e d it as t h e o v er ar c hi n g fr a m e of 
N e w W orl d of W or k. 

Aft er t h at, w e a n al y z e d p ost titl es a n d 
c o m m e nts a ut o m ati c all y cl assifi e d i nt o 
t h os e s u b fr a m es i n cl os e r e a di n g 
s e cti o n t o e x pl or e d et ails of b eli efs, 
i nt er pr et ati o ns, e x p e ct ati o ns, a n d 
ass u m pti o ns. S o, r at h er t h a n j ust 
i m pl e m e nti n g t o pi c m o d eli n g f or fr a m e 
i d e ntifi c ati o n, w e c o n d u ct e d a n 
a ut o m at e d c o nt e nt a n al ysis, f oll o w e d 
b y a cl os e r e a di n g pr o c ess t o g ai n 
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d e e p er i nsi g hts fr o m t h e e x a m pl es 
cl assifi e d i nt o t his fr a m e. 

M et h o d ol o g y  

I n a d diti o n, it s e e ms t h at t h e a b o v e cit e d st u di es ar e 
f o c us e d o n m e di a fr a m es, r at h er t h a n t e c h n ol o gi c al 
fr a m es. H o w si mil ar/ diff er e nt ar e t h es e ? A n d if t h e 
f o c us is o n t h e ‘fr a m es i n c o m m u ni c ati o n’ as 
i n di c at e d, is t h e t e c h n ol o gi c al fr a m es lit er at ur e still 
r el e v a nt ? I a gr e e t h at t o pi c m o d elli n g c a n b e us e d t o 
i d e ntif y p att er ns a n d r el ati o ns hi ps b et w e e n c o n c e pts, 
b ut if t h es e t o pi cs t h at e m er g e fr o m t h e a n al ysis ar e 
pr o xi es ( as i n di c at e d b y Yl a- A nttil a et al a b o v e) of 
fr a m es i n c o m m u ni c ati o n), w h er e b y fr a m es i n 
c o m m u ni c ati o n ar e pr o xi es of fr a m es i n t h o u g ht 
( “ W e ar g u e t h at a p ers o n’s i nt er pr et ati o ns (fr a m e i n 
t h o u g ht) aff e ct h o w t h e y c o m m u ni c at e a n d t h us c a n 
b e r e c o v er e d fr o m t h eir c o m m u ni c ati o n ”), t h e n t h es e 
i d e ntifi e d t o pi cs ar e o n e m or e d e gr e e f urt h er a w a y 
fr o m t h e t e c h n ol o gi c al fr a m es t h e a ut h ors t al k a b o ut 
i n t h e b a c k gr o u n d s e cti o n.

E v e n t h o u g h t h e c o n c e pt of 
t e c h n ol o gi c al fr a m es is m ai nl y s e e n i n 
or g a ni z ati o n r el at e d st u di es, its 
d efi niti o n d o es n ot m ai nl y f o c us o n 
“ or g a ni z ati o n. ” It is “i nt er pr et ati o ns, 
ass u m pti o ns, a n d e x p e ct ati o ns a b o ut 
t e c h n ol o g y. ” ( Orli k o ws ki & G as h, 
1 9 9 4)  

Fr a mi n g, fr a mi n g i n t h o u g ht, or 
fr a mi n g i n c o m m u ni c ati o n, m e di a 
fr a m es a n d t e c h n ol o gi c al fr a m es, all of 
t h es e c o n c e pts r efl e ct h o w a r e alit y is 
i nt er pr et e d, p er c ei v e d, w hi c h as p e cts 
ar e m or e e m p h asi z e d, w h at 
ass u m pti o ns a n d e x p e ct ati o ns ar e m or e 
e m p h asi z e d.
H o w e v er, t o b e c a uti o us, w e e m p h asi z e 
“fr a m e i n c o m m u ni c ati o n ” i n t h e 
c urr e nt v ersi o n of t h e p a p er r at h er t h a n 
usi n g t h e c o n c e pt of t e c h n ol o gi c al 
fr a m es. W e us e t h e c o n c e pt of “fr a m es 
i n c o m m u ni c ati o n ” t o s e e h o w AI 
t e c h n ol o g y is fr a m e d i n t er ms of w or k 
o n s o ci al m e di a c o n v ers ati o ns.

I a m als o tr o u bl e d b y w h at t h e a ut h ors cl ai m t h at n ot 
all cl ust ers i d e ntifi e d r e pr es e nt fr a m es. W h at is t h e 
diff er e n c e b et w e e n cl ust ers, t o pi cs a n d fr a m es, if t h e 
a ut h ors ar g u e t h at t h e y us e t o pi cs as pr o xi es of 
fr a m es ? A n d w h at is t h e r ol e a n d p ur p os e of 
pr es e nt ati o n of cl ust ers t h at d o n ot r el at e t o t h e 
f ut ur e of w or k ( e. g. i m p a ct o n h e alt h c ar e, w e alt h, 
milit ar y et c.) i n a st u d y t h at ai ms t o i d e ntif y h o w 
p e o pl e i nt er pr et/fr a m e et c. AI i n t er ms of t h e f ut ur e 
of w or k ?

W or d cl ust ers ar e t h e r es ults of t o pi c 
m o d eli n g. T h e y gi v e t h e p att er ns b as e d 
o n t h e d at a a n d fr o m t h es e cl ust ers a n d 
e x a m pl e p osts a n d c o m m e nts 
ass o ci at e d wit h t h os e cl ust ers, w e gi v e 
t o pi c or s u b fr a m e n a m es. Cl ust ers ar e 
g e n er al, t h e y m a y b e eit h er t o pi c or a 
s u b fr a m e. T h e d et ails h o w t o i d e ntif y 
fr a m es ar e pr es e nt e d i n t h e m et h o ds 
s e cti o n. W e r e m o v e d t h e ot h ers li k e 
i m p a ct o n h e alt h c ar e t h at ar e n ot v er y 
dir e ctl y r el at e d t o f ut ur e of w or k.

Dis c ussi o n  

Fi n all y, t h e t h e or eti c al a n d m et h o d ol o gi c al 
c o ntri b uti o ns of t h e st u d y ar e p arti c ul arl y w e a k a n d 
v a g u e. H o w d o t h e fi n di n gs m o v e t h e dis c ussi o n o n 
AI a u g m e nt ati o n, r e pl a c e m e nt et c f or w ar d ? T h er e is 
n ot hi n g i n 5. 1. 2 t h at m e a ni n gf ull y li n ks t h e fi n di n gs 
t o t h e r el e v a nt dis c o urs e b esi d es ar g ui n g f or 

T his st u d y pr o vi d es m ai nl y e m piri c al 
a n d m et h o d ol o gi c al c o ntri b uti o ns a n d 
a p pli e d fr a mi n g t h e or y.

A f e w st u di es e x a mi n e d fr a mi n g AI i n 
tr a diti o n al m e di a. W e e x a mi n e h o w AI 
is fr a m e d i n t er ms of w or k o n s o ci al 
m e di a. W e pr o vi d e e m piri c al fi n di n gs, 
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pr o vi di n g a us ef ul p ers p e cti v e t o diff er e nti at e 
a u g m e nt ati o n fr o m s u bstit uti o n. T h es e ar e alr e a d y 
dis c uss e d i n t h e r el e v a nt lit er at ur e, s o m e of w hi c h 
als o pr es e nt e d i n t h e b a c k gr o u n d s e cti o n. S o w h at 
di d w e fi n d o ut b y r e a di n g t his st u d y t h at w e di d n ot 
alr e a d y k n o w ? T his is t h e q u esti o n t h at n e e ds t o b e 
a ns w er e d. Wit h r e g ar ds t o t h e m et h o d ol o gi c al 
c o ntri b uti o n, I a g ai n dis a gr e e wit h t h e cl ai ms m a d e, 
b e c a us e as t h e a ut h ors als o n ot e e arli er, t his is a 
m et h o d t h at h as b e e n alr e a d y a p pli e d, al b eit i n 
diff er e nt c o nt e xts (f or m e di a dis c o urs e a n al ysis 
pri m aril y b as e d o n t h e cit e d st u di es).

i n p arti c ul ar, p u bli c i nt er pr et ati o ns, 
ass u m pti o ns a n d e x p e ct ati o ns o n s o ci al 
m e di a w h er e r e c e nt p u bli c dis c ussi o ns 
ar e cr e at e d n at ur all y. T his c a n h el p 
r e ali z e b eli efs a n d e x p e ct ati o ns fr o m 
m a n y p e o pl e’s v a nt a g e p oi nts i n t h e 
c as e of p ossi bl e tr a nsf or m ati o ns i n t h e 
f ut ur e of w or k w h er e i nt elli g e nt 
m a c hi n es m a y b e i n v ol v e d. F or 
e x a m pl e, t h e y a p pr o a c h a u g m e nt ati o n 
p ositi v el y ( cl os e r e a di n g s e cti o n), t h e y 
b eli e v e AI will r e d u c e h u m a n bi as, 
t h us t h e y ar e o pti misti c f or i nt e gr ati o n 
of i nt elli g e nt m a c hi n es i nt o 
w or k pl a c es. T o i m pl e m e nt t his 
pr o p erl y, t as ks all o c ati o ns s h o ul d b e 
d o n e pr o p erl y.

Y es, s o m e as p e cts w er e pr es e nt e d i n 
t h e b a c k gr o u n d s e cti o n. T his s h o w e d 
us s c h ol ars a n d s o ci al m e di a us ers 
dis c uss si mil ar t h e m es, a n d s o m e 
e x p erts pr es e nt e d si mil ar ass u m pti o ns 
a n d e x p e ct ati o ns, as w e e x pl ai n i n t h e 
dis c ussi o n s e cti o n.  O bt ai ni n g t his 
i nf or m ati o n is als o a r es e ar c h fi n di n g 
a n d e x p a n ds t h e c urr e nt lit er at ur e.

W e a p pli e d a n o v el m et h o d, w e 
c o n d u ct e d a ut o m at e d c o nt e nt a n al ys es 
usi n g B E R T m o d els t o e x pl or e fr a m es, 
f e eli n gs a n d attit u d es, t hr e e m o d els f or 
t hr e e t as ks. T h e n w e a p pli e d cl os e 
r e a di n g t o o bt ai n d e e p er i nsi g hts.

W e r e vis e d dis c ussi o n s e cti o n t o 
cl arif y t his st u d y’s c o ntri b uti o ns a n d 
i m pli c ati o ns f or f ut ur e r es e ar c h. 
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