Cross-Cultural

Differences in Inaugural Speech Hand Gestures:

Keywords: Hand gestures;
Google MediaPipe;
MediaPipe Hands;
Inaugural speech;
Inauguration speech;
Cross-Cultural

Western Presidents/PMs (US & UK) vs. Eastern Presidents (Taiwan & China)
e Lo ] | ‘ ] - ) / ,’,f;'

Lef:Pflnter

Introduction / Motivation

- tl;tﬁaraf[-;g with robots will be a daily task in the future. In the multimodal linguistics field, it is an important goal to —
= allect data and use machine learning to train Al to betler communicate. Multimodal linguistics refers to the multi-factors of

linguistics, where the different modalities range from verbal speech to nonverbal body language. Amang the nonverbal
mod. a\_\ les of communication, hand gestures are a particularly imporiant component They systematically integrate with
speech and can convey thoughts and emotions, and make speeches mare interesting

This study focuses on using automatic hand gesture recognition to identify pre-set types of hand gestures in
presidential (and Prime Minister) inauguration speeches. | became interested in this topic when | read a comment under the
second 2020 US presidential debate video. It poked fun at how President Trump "plays lhe accordion eve mré I"\e talks *
Indeed, | noticed President Trump's abundant use of hand gestures. pli :

“T% g T
I " : videoid |_close_n ||_open_n |_pointer_n |I_ok_n r_close_n [r_open_n |r_pointer_n r_ok_n
d\ wen‘d‘cl c.c.l why he - and president Biden - used so much body language in formal contexts compared to Taiwan's B 1 o 0 U. OI 0 DI ol
presidents. Is il caused by a cultural difference? Speculating that western presidents used more gestures, | sampled UK_001 Truss.mpd | | | | | I |
"_;"55‘9'” lUS-dUQ‘ﬂnd Eastern (Taiwan, China) presidential inauguration speeches. In these speeches, | found that UK_002_Johnsen.mpé 76 29 10 o| 1 0 o
aiwanese and Chinese presidents did not use hand gestures in their inaugural speeches, while the resuls were mixed for UK_003_May.mp4 1 3 o o 0 Lt Lt o|
UK PMs, and the US presidents were by far the most expressive with their hands, often using them (o elicit audience EORAN ; | ]
applause. | observed for correlations belwsen such gestures and applause UK_0D4_Cameron.mpd 0 0 o 0| o 0 i 0
UK_005_Brown.mp4 1 11| 0| o | 0| 0 ol 0|
US 001 Biden.mp4 61 85 7 a 1 6 0 w
US_002_Trump.mp4 74 169 22 B 13 119 1 8
US 003 Obamal.mp4 71 24 11 a 18 17 4 0
Methods / Materials: £ e R | o o | o 0 0 0
e s e 7US 005_Clintonl.mpd 64 42 11 0 2 2] 0 0
1) | researched aulomatic gesture recognition and used Google's Mediapipe gesture-recognition framework. Mediapipe ‘ | pol| =
is a set of trained algorithms that provides the basic functionality of spotting "landmarks,” er key points. The TW _001_Lee.mp4 0 0 0 0 G_ N D_ Sy 0' o
landmarks for hands are shown below. t
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4 THUMB TIP 15 RING_FINGER_DIP |
5 INDEX_FINGER_MCP 16, RING_FINGER_TIP i = T T T + — + — —
& INDEX_FINGER_PIP 17, PINKY_MCP |EN_001_Xi.mp4 0| 0 0 ] 0 0 0 0
\ / 7 INDEX_FINGER_DIP PINKY_PIP o 9 0
\ # INDEX_FINGER_TIF 19 FINKY_DIF
1. i 9. MIDDLE_FINGER_MCP 20, PINKY_TIP
X0 10 MIDDLE_FINGER_PIF
Discussio i
2) | referenced a public GitHub repositery that had pre-trained hand gasture data for Mediapipe recognition It perfarms n & ConCIUS|on =
the basic task of identifying four pre-set hand geslures from a live webcam. The four preset types of hand gestures.
are “OPEN" palm, “CLOSE” fist, “OK" sign, and ‘POINTER’ (painting at) sign. These four predetermined gestures are The resulls of my study indicate that there are cross-cullural differences when it comes ta inaugural speech hand

gestures. Taiwanese, Chinese, and UK {with the exception of PM Johnson) presidents barely used their hands compared 1o

suitable as they are often used in speeches.
the US presidents, who used numerous hand gestures to emphasize certain points and invite audience applause.

3) Through extensive modification, I've developad my cade Lo scan through each videa in a list of video inputs and output I noticed that the audience clapped mora regularly during US Presidents’ speeches. In The Language and Body
the resuilts in a cavexcel file. | can feed my program as many videos as | want, streamlining the process for gesture Language of Politics (1984), Atkinson discussed the role of hand gestures in political speeches. He c|a.mg'd that non-verbal
delection in multiple videos. In my code, I've defined one geslure detection as the accurrence of the same gesture that behavior, such as hand geslures, timing and infenation, can be used to signal a point where audience applause is expected
goes on uninterrupled for more than 0.4 seconds. An interruplian occurs if & speaker slops making a certain gesture
or switches 1o a different gesture before a certain gesture lasts for 0.4 seconds, The program aciively looks for any | looked for correlation between US presidents' “pointer’ gesture count and the rounds of applause they received
gesture of the predetermined four that goes on uninterrupled for mare than 0.4 seconds. threughout their speeches. | chose the “pointer’ gesture because it was often used to direclly address the audience. | did
not include the "open” and “close” gestures sinee they ware used ton regularly and served tos mary purpesss, seeming to
not have much correlation with applause. | did not use the "OK” gesture since my "OK” gesture recognition had certain
bugs.
I found an extremely strong correlalion between pointer gesture count and rounds of applause upon remaoving the
significant oullier, Bush,
Gpen Close Pointer Ok
4)  With my medified cade, | automated the process of (dentifying and counting hand gestures in the president (and PM)

inauguration videos. The dala of this study consists of 15 YouTuba videos (see Table 1) of the inaugural speechas of
the last 5 presidents of the US, the last 5 PMs of the UK, the last 4 Presidents of Taiwan, and president Xi Jinping
from China. The videos were timmed to only contain the speech, and ran in a slreamlined form.

US Prosidants & UK PM Jehinsan using gestares
Table 1 For the Taiwanese and Chinese presidents who did not use any hand gestures, applause often happened during
Fifteen inauguration speeches of presidents/iPMs, ( “nauses’ of speach, Speakers would pause Lo elicit a mid-speach round of applause. US President Bush also paused for
us | L applause. He made the fewest gestures out of the US presidents yet received numerous rounds of applause. Though | did
Bill Clintan (42th President) 1993 | nol invesligate (he relation between “pauses” and applauss n this study, | aim to do so in the future.
George W Bush (atn Presidant) | 2001 | 20 min 21 sec FPS:30.93 A g ~
Barack Obama (44th President) 2009 18 min 44 =
Donald Trump (45in President) 2017 17 min 16 sec
Joe Biden (46t Presid 2021 21 min 34 sec |
UK Length of speech (immed)
= i ] 2in 51 e SRS Prosident Chen, President Ma, Prosidont Tsai (Tawan) and Chairman i (Ghina)
Diavid Cameron (2010 -~ 2016) 2010 4 min 27 seo
Theresa May (2016 -~ 2019} 2016 4min 21 sec It is important to note that the program occasionally made detection efrors, such as recognizing a hand where there
[T Boris Johnson (2019 - 2022) 2019 11 min 16 sec is not one. There were alen certain bugs with recognizing the r OK_n (right half of screan, OK gesture) gesture. Detection
[ Liz Truss (2022 - resigned) 2022 3 min 10 sec errors should be fixed as improvements are made Lo the trained detectian algorithm. In addition, the camara would
T sometimes shift o the audience mid-speech, where gestures would be detecled and recordad as well
Taiwan and Ghina I Lenglh of speech (nmmed) L] — .
[ Lee Teng-Hul F 56 (1968 - 2000) | 1988 23 min 20 sec
[ Chen Sriu-Blan FIL£ R (2000 - 2008) | 2000 18 min 06 sec
Ma Ying-Jecu ' 2008 ~ 2016) | 2008 | 27 min 52 sec
% (2016 = present) | 2018 27 min 20 sec Fame gesiures el fhid
(2012 - present) | 2022 : & min 06 sec (2022) Hand gestures are a fundamental part of the language system, serving key funclions to accompany speech. In the

book Why We Gesture, McNelll explains how language is inseparable from gestures. (MchNeill 2016) For US presidenls,
with the exception of president Bush, it looks like gestures help them elicit applausa.

As robols have more and mere opportunities Lo join human social interactions, multimodal linguistics and Al machine
learning is crucial for effective communication. In fulure projects, | plan to sample more videos to explore interactions
between the modalities of gesture and speech — such as the relation between the “pause” and audience applause. | hope
my data and findings can contribute to Al development!
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Introduction / Motivation:

Interacting with robots will be a daily task in the future. In the multimodal linguistics field, it is an important goal to
collect data and use machine learning to train Al o better communicate. Multimodal linguistics refers to the multi-factors of
linguistics, where the different modalities range from werbal speech to nenverbal body language. Among the nonverbal
modalities of communication, hand gestures are a particularly imporiant component. They systematically integrate with
speech and can convey thoughts and emaotions, and make speeches more interesting.

This study focuses on using automatic hand gesture recognition to identify pre-sat types of hand gestures in
presidential (and Prime Minister) inauguration speeches, | became interested in this topic when | read a comment under the
second 2020 US presidential debate video. It poked fun at how President Trump "plays the accordion every time he talks."
Inceed, | noticed President Trump's abundant use of hand gestures

| wondered why he - and president Biden - used so much body language in formal contexts compared 1o Taiwan's
presidents. |s it caused by a cultural difference? Speculating that western presidents used more gestures, | sampled
Western (US. UK) and Eastern (Taiwan, China) presidential inauguration speeches. In these spaeches, | found that
Taiwanese and Chinese presidents did not use hand gestures in their inaugural speeehes, while the resulls were mixed for
UK PMs, and the US presidents were by far the most expressive with their hands, often using them to elicit audience
applause. | observed for correlations between such gestures and applause.

Methods / Materials:

1) | researched automatic gesture recognition and used Google's Mediapipe gesture-recognition framework. Mediapipe
is a set of trained algonthms that provides the basic functionality of spotting “landmarks,” or key peinis. The
landmarks for hands are shown below.

0 WRIST 11. MIDDLE_FINGER_DIP
1 THUMB_CMC 12 MIDDLE_FINGER_TIP
2 THUMB_MCP 13 RING_FINGER_MCP
3 THUME_IP 14, RING_FINGER_PIP

4 THUMB_TIP 15 RING_FINGER_ DIP

5 INDEX_FINGER_MCP 16 RING_FINGER_TIP

6 INDEX_FINGER_PIP 17, FINKY_MCP

7. INDEX_FINGER_DIP 18 PINKY_PIP

3 IMDEX_FINGER_TIP 19 PINKY_DIP

9. MIDDLE FINGER MCP 20, PINKY_TIP

10. MICBLE_FINGER_PIP

2) | referenced a public GitHub repository that had pre-trained hand gesture daa for Mediapipe recognition. It performs
the basic task of identifying four pre-set hand gestures from a live webcam. The four presel types of hand gestures
are "OPEN" palm, "CLOSE" fist, ‘OK" sign, and "POINTER" (pointing at} sign These four predetermined geslures are
suitable as they are often used in speeches

3 Through extensive modification, I've developed my cade to scan threugh each video in a list of video inputs and output

) the resulls in a cswiexcel file. | can feed my program as many videos as | want, streamlining the process for gesture
detection in multiple videos, In my code, I've defined one gesture detection as the occurrence of the same gesture thal
goes on uninterrupted for more than 0.4 seconds. An interruplion accurs if a speaker stops making a cerain gesture
o switches to a different gesture before a certain geslure lasts for 0.4 seconds. The program actively looks for any
geslure of the predetermined four that gaes on uninterrupled for more than 0.4 seconds.

Open Close Painter OK
4)  With my modified code, | automaed the process of identifying and counting hand gestures in ihe president (and Ph)

inauguration videos. The data of this study consists of 15 YouTube videos (see Table 1) of the inaugural speeches of
the lasi 5 presidents of ihe US, the last 5 PMs of the UK, the last 4 Presidents of Talwan, and prasident Xi Jinping
from China. The videos were timmed lo only contain the speech, and ran in a streamlined form

Table 1
Fifteen inauguration speeches of p
us

PMs. (frimmed, source: YouTube)
Length of speech {irimmesd)

Bill Cinfon (42th President)

Geon

W Bush [43th President |

Barack Obama (441h President) 18 min 44 sec
" Donald Trump (45tn President) 17 min 16 seo
Joe Biden (451h President) 21 min 34 ses

UK Lengin of specch (nmmed)
Gordon Brown (2007 - 2010) 2007 2min 51 sec
David Cameron (2010 - 2016 | 2010 | dmnzTsec |
Theresa May (2016 - 2018) | 2016 Amin 21 sec
Boris Johnson (2019 *ZDZE_J 2019 11 min 16 sec
H Truss (2022 - resigned) 2022 3mn10ses |
[ TawanardChma Length of speech (nmmed) |
Lee Teng Hul % 2 4 (1988 ~ 2000) | 1968 23 min 20sec
Chen Shiu-Blan 12000 - 2008) | 2000 1Bmint6sec |
Ma Ying-Jeou My 71 (2008 - 2016) | 2006 T
[ sl ing e #3:7¢ (2016 ~ present) | 2018 27 min 20 sec
XiJinPing ST (2012 - presenty | 2022 8 min 05 sec (2022)
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US Presidents’ “Point” Gesture vs Rounds of Applause

Scatterplot of

[ Summed Lett & Right | Rounds of summed point vs Rounds of Applause

President
Pointer Gesture Applause "
Biden 16 | ; =
= S )

Trump 23 7| Eush

Obama 15 12 .

Bush 0 24 A ® Biden
| Clinton | 11 Il 9 5 Clintan

0 OCbama

Correlation coefficient r = 0.034266586

This indicates negligible/nonexistent correlation between point gestures and rounds of applause

Discussion & Conclusion:

The results of my study indicate that thare are cross-cultural differences when it comes to inaugural speech hand
gestures. Talwanese, Chinese, and UK (with the exception of PM Johnson) presidents barely used their hands compared to
the US presidents, who used numerous hand gestures to emphasize certain points and invite audience applause.

I noticed that the audience clapped mare regularly during US Presidents’ speeches. In Tha Language and Body
Language of Polifics {1984), Atkinson discussed the role of hand gestures in political speeches. He claimed that non-verbal
behavior, such as hand gestures, timing and intonation, can be used lo signal a point where audience applause is expecled.

| looked for correlation between US presidents’ “painter” gesture count and the rounds of applause they received
throughout their speeches. | chose the “pointer” gesture because it was often used to directly address the audience. | did
notinclude the “epen” and “close” gestures since they were used too regularly and served too many purposes, seeming lo
not have much carrelation with applause. | did not use the “OK” gesture since my 0K’ gesture recognition had certain
bugs

| found an extremely strong correlation between pointer gesture count and rounds of applause upan removing the
significant outlier, Bush.

it & UK PR Johnsce usiny gestures

For the Talwanese and Chinese presidents who did not use any hand gestures, applause aften happenad during
“pauses’ of speech. Speakers would pause lo elicit a mid-speech round of applause. US President Bush also paused for
applause. He made the fewesl gesiures out of the US presidents yet received numerous rounds of applause. Though I did
not investigate lhe relalion betwean “pauses” and applause in this sludy, | aim to do s0 in the fulure.

Prosident Chen, President Ma, President Tsal (Taiwan] and Chairman % (Ehina)

Itis imporlant o note that the program occasionally made detection errors, such as recognizing a hand where there
is not one. There were also certain bugs with recognizing the r_OK_n (right half of screen, OK. gesture) gesture. Delection
errors should be fixed as improvements are made to the trained detection algorithm. In addition, the camera would
sometimes shift lo the audience mid-speech, where gestures would be datected and recorded as well.

ol

Hana gastures datectin noise

Hand gestures are a fundamental part of the language system, serving key functions to accompany speech. In the
book Why We Gesture, McNeill explains how language is inseparable from gestures. (McNeill 2016) For US presidents,
with the exception of president Bush, it looks like gestures help them elicit applause.

As rabots have more and mare opporlunities to join human social interactions, multimodal linguistics and Al machine
learning is crucial for effeclive communication, In fulure projects, | plan to sample more videos to explore interaclions
between the modalities of gesture and spaech — such as the relation between the “pause’ and audience applause. | hope
my data and findings can contribute to Al development!

Trump
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Introd

Interacting with robots will be a daily task in the future. In the multimodal linguistics fiald, it is an important goal to
collect data and use machine learning to train Al to batter communicale Multimodal linguistics refers to the multi-factors of
linguistics, where the differant modalities range from verbal speech to nonverbal bady language. Amang the nonverbal
medalities of communication, hand gestures are a particularly important component They systematically integrate with
speech and can convey thoughls and emotions, and make speeches more inleresting,

uction / Motivation:

This study focuses on using automatic hand geslure recognition to identify pre-set lypes of hand gestures in
presidential (and Prime Minister) inauguration speeches. | bacame interested in this topic when | read a comment under the
second 2020 US presidential debate video. It poked fun at how President Trump “plays the accordion every time he talks."
Indeed, | noticed President Trump's abundant use of hand gestures, ;

| wondered why he - and president Biden - used so much bod

¥ language in formal contexts compared to Taiwan's
presidents. Is it caused by a cultural difference? Speculating that western presidents used more gestures, | sampled
Western (US, UK) and Easlern (Taiwan, y

China) presidential inauguration speeches. In these speaches, | found that
Taiwanese and Chinese presidents did not use hand gestures in their inaugural speeches, while the results were mixed for
UK Phs, and the US presidents were by far the most expressive with their hands, often using them to elicit audience
applause. | observed for correlations between such gesiures and applause

Methods / Materials:

1) | researched aulomatic gesture recognition and used Google's Mediapipe gesture-recognition framewark, Mediapipa
is a sel of Irained algorithms that provides the basic functionalily of spolting "landmarks,” or key points, The
landmarks for hands are shown below.

MIDCLE FINGER MCP 20, PINKY_TIP
MIDDLE_FINGER_PIP

0. WRIST 11 MIDDLE. FINGER_DIP
1 THUMEB_CMC 12 MIDDLE_FINGER_TIP
2 THUME_MCP 13. RING_FINGER_MCP
3 THUMB_IP 14 RING_FINGER_PIP

4 THUMB_TIP 15. RING_FINGER_DIP

S INDEX_FINGER_MCP 16 RING_FINGER_TIF

6. INDEX_FINGER_PIP 17 PINKY_MCP

7 INDEX_FINGER_DVP 18. PINKY_PIP

B INDEX_FINGER_TIP 19. PINKY_DIP

5

o

2) | referenced a public GitHub repository that had pre-trained hand gesture data for Mediapipe recognition. It perfarms
the basic task of identifying four pre-set hand gestures from & live webcam. The four presel types of hand gestures
are "OPEN" palm, “CLOSE" fist, “OK" sign, and "POINTER" (pointing al) sign. These four predatermined gestures are
suitable as they are often used in speeches

3) Through nsive 1, I've d ped my code to scan through each videa in a list of video inpuls and output
the results in a csw/excel file. | can feed my program as many videos as | wanl, streamlining the process for geslure
detection in multiple videss. In my code, |'ve defined one gesture detection as the occurrance of the same gesture that
goes on uninterrupted for mere than 0.4 secands. An interruption occurs if a speaker slops making a cerlain gesiure,
or switches to a different gesture befere a certain gesture lasts for 0.4 seconds. The program actively looks for any
gesture of the predetermined four that goes on uninterruplad for mora than 0.4 secands.

Pointer

Close

Open

4)  With my modified code, | automated the pracess of idenlifying and counting hand gestures in the president (and PM)
inauguration videos. The dala of this sludy consists of 15 YouTube videas (see Table 1) of the inaugural speeches of
the last 5 presidents of the US, the lasl 5 PMs of the UK, the last 4 Presidents of Taiwan, and president Xi Jinping
from China. The videos were Irimmed lo anly contain the speach, and ran in a streamiined form.

Table 1
Fifteen inauguration speeches of presidents/PMs. (trimm YouTube)
us Lenglh of s
Bil Clinion (421h President) [ 1903 4min 30 &

George W Bush (43th Presient) | 2001 21min 21 see
Barack Obama (44th Presicent) | 2009 18 min 44 sec
Donald Trump (45th President) 2017 | 17 min 16 sec
Joe Biden (461h President) 2021 | 21 min 34 sec
|'7 UK ] Length of speech (trimmed) |
Gordan Brown (2007 - 2010) 2007 2min 51 sec
David Cameron (2010 ~ 2016) 2010 Amin2Tsec |
Theresa May (21116 - 2019) 2016 4 mn 21sec
Bois Johnson (2019~2022) | 2019 11 min 16 sec
Liz Truss (2022 - resigned) 2022 Irmin 10550
[T TawanandChina [ [ Lengn of speecn mimmed_|
Lee Teng.Hul % 56 (1985~ 2000) | 1988 23min 20 ses
gsn Shiu-Bian MK (2000 ~ 2008) | 2000 18 min 06 sec
Ma Ying-Jeou 5571, (2008 ~ 2016) [ 2008 27 min 52 sec
';ng vien (2016 - present) | 2016 | 21 min 20580
IlJ Ping GLES (2012~ present) | 2022 [ 8rmin 055ec (2022) |

Evidently, Bush is an outlier — remove it and recalculate:

Scatterplot of

e Summed Left & Right Rounds of Summed point vs Rounds of Applause
Pointer Gesture | Applause | " |

| Biden I 16 15 .
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Clinton 1 s | 5 ik
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Recalculated correlation coefficient r = 0.983913813
This indicates extremely strong correlation between point gestures and rounds of applause.

Discussion & Conclusion:

The results of my study indicate that thers are cross-cultural differences when it comes to inaugural speech hand
geslures. Taiwanese, Chinese, and UK (with the exception of P Johnson) presidents barely used their hands compared to
the US presidents, who used numerous hand gestures to emphasize certain points and invite audience applause,

I noticad that the audience clapped mare regularly during US Presidents’ speeches. In The Language and Body
Language of Palitics (1984}, Atkinson discussed the role of hand gestures in political speeches. He claimed that non-verbal
behavior, such as hand gestures, liming and intenation, can be used to signal a point where audience applause is expected,

| locked for correlation between US presidents' “pointer” gesture count and the rounds of applause they received
throughaut their speeches. | chose the "painter” gesture because it was often used to directly address the audience. | did
not include the “open” and “close” gestures since they ware used too regularly and served too many pUrposes, seeming 1o
not have much correlation with applause. | did not use the “0K gesture since my "OK” gesture recognition had certain
bugs.

| found an extremely strong correlation between pointer gestura count and rounds of applause upon removing the
significant outlier, Bush

un

U5 Prasidens & UK P Jol

ieon using gostuns

For the Taiwanese and Chinese presidents who did nol use any hand gestures, applause often happened during
‘pauses” of speech. Speakers would pause to elicit a mid-speech round of applause. US President Bush alse paused for
applause. He made the fewesl gesiures out of the US presidants yet received numarous rounds of applause. Though | did
not investigale the relation befween “pauses™ and applause in this study, | aim to do so in the future.

FFS;30.99

President Chen, President Ma, President Tsal {Taiwan) and Chairman Xi (Ghina)

It is important to note that the program cccasionally made detection errors, such as recognizing a hand whare there
is not one. There were also certain bugs with recognizing the r_OK_n (right half of screen, OK gesture) gesture. Delection
errors should be fixed as improvements are made to the trained detection algorithm. In addition, the camera would
sometimes shift to the audience mid-speech, where gestures would be detected and recorded as well

Hand gastures detaction noise
Hand gestures are a fundamental part of the language system, serving key functions to accompany speech. In the
book Why We Gesture, McNeill explains how language is inseparable from gestures. (McNeill 2018) For US presidents,
with the exception of prasident Bush, it looks like gestures help them elicit applause

As robols have more and more oppariunities to join human social interactions, multimodal linguistics and Al maching
learning is crucial for effective communication. In future projecs, | plan to sample more videos la explore interactions
between the modalities of gesture and speech — such as the relation between the ‘pause” and audience applause. | hope
my dala and findings can contribute to Al development!




