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A (VERY) SHORT RESUME

Contact information at the end of this presentation...
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SHORT RESUME uﬁA ).
Some call it CV... JASSEAN Hochschule RheinMain
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STATE OF THE ART: LLMS AND THE PROBLEM WITH
TRUSTWORTHINESS

Phenomenon of hallucination and benchmarking flaws
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IARIA

HALLUCINATON VS. CONFABULATION A *
Humans also hallucinate and confabulate £/ & Hochschule RheinMain

Hallucination: Caused by drugs and Confabulation: Caused by imagination
psychoactive substances (filling gaps in memory / knowledge)

:  Stock

Vulgo ,Stoned* Vulgo ,Lying"
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BENCHMARKING FLAWS
Many are erroneous

IARIA
L8\ Hochschule RheinMain

« Many widely used benchmarks, such as HellaSwag and BIG-bench
contain flaws (linguistic errors, ambiguous questions)

» Davis et al. tested >100 benchmarks for commonsense reasoning in
Al: many are incomplete or erroneous
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BENCHMARKS FOR AGI
Many are erroneous

IARIA
L8\ Hochschule RheinMain

» These benchmarks may not adequately reflect the real-world
applications of LLMs, such as copywriting, story generation, and
interactive assistance

» Edwin Chen: ,Nobody’s using language models to solve Sudoku and
geometry problems in the real world. Instead, we want them to be
brilliant copywriters, evocative storywriters, and interactive assistants.”

VIRTUAL
assistant

G [ sl :| &

=
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METHODOLOGY

The questionnaire for the German weekly magazine ,Die ZEIT"
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PROPOSITION I‘%A )‘
Q&A (yes/no) about the real world LA Hochschule RheinMain

« 1000 Questions from readers of the weekly magazine ,Die ZEIT" about
common myths and misconceptions widely assumed to be true

i

Public Opinion

Ticks sit on trees and wait. When an
animal or human walks underneath,

they feel the warmth and drop onto
the victim.

All images © Adobe Stock
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MYTH DEBUNKING I‘%A )‘
Question in disput (sent in by readers) £ Hochschule RheinMain

,Yes, it's right" ,Right?“

i

Public Opinion Readers Experts [ Journalist

Question: Ticks sit on trees and
wait. When an animal or human

walks underneath, they feel the
warmth and drop onto the victim.

Right?

All images © Adobe Stock
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HIGH-QUALITY JOURNALISM IS KEY
Answer to question from experts or journalist

i

Public Opinion

,Yes, it's right"

Readers

Question: Ticks sit on trees and wait.
When an animal or human walks

underneath, they feel the warmth
and drop onto the victim.

Answer: No. Ticks don’t...

,Right?"

II%A *
PARSSAN Hochschule RheinMain

Experts / Journalist

All images © Adobe Stock
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JRIGHT?* SECTION / RUBRIC uﬁA *
Always short and long answer (rationale) published 458 Hochschule RheinMain

,Yes, it's right"

i

Public Opinion Readers

Experts / Journalist

Question: Ticks sit on trees and wait.
When an animal or human walks
underneath, they feel the warmth

and drop ontgsQe victim.
Answer: icks don’t...

Short Answer

17.06.2024 GPTMB 2024 Porto 12
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GOOD TO KNOW: REASONING A *
Hochschule RheinMain

IARIA
Rationale not used due to manual overhead LA

,Yes, it's right" ,Right?“

i

Public Opinion Readers

Experts / Journalist

Question: Ticks sit on trees and wait.
When an animal or human walks
underneath, they feel the warmth

and drop onto the vigiias

All images © Adobe Stock Rationale
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MANUAL FILTERING APPLIED

J

IARIA
Reasons for rejection of questions (~22%) £
,Yes, it's right"
i e ™ 9
u LZEIT
Publlc Oplnlon Readers Experts / Journalist
Total Behind Pul.)llcly
paywall available
1000 911 89
o
Not a question 26 23 3
Specific to a country/region 106 o8 8
Imprecise/unclear 81 ” 2
Offensive to some people 8 7 !
Not answerable by yes/no 47 43 4
All images © Adobe Stock 8 6 2

17.06.2024

Dependent on space of time
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Al COMES INTO PLAY A
Do LLMs defy myths in favor of expert's testimony? 458

,Yes, it's right" oy ) ,Right?*

HM

Public Opinion Readers

,Right?"

,No Comment/ Yes /
Yes and No / No*

Al /LLM
All images © Adobe Stock

17.06.2024

a I Hochschule RheinMain

Experts / Journalist

» ,Unknown /
Yes /
Yes and No /
No*

Answer( LLM / Al)

?

Answer( Experts / Journalist )
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TABULATION OF PAIRS

Answers from both sources compared

9

i

s .- a L

Public Opinion

All images © Adobe Stock

17.06.2024

,Yes, it's right"

==
o
-

,Right?"

Readers
,Right?*
,No Comment/ Yes /
Yes and No / No*
.
Al /LLM

IARIA *
PARSSAN Hochschule RheinMain

DIE&LZEIT

Experts / Journalist

- ,unknown /
Yes /
Yes and No /
No*

NC/UNK| NC/Y | NC/YN | NC/N

Y / UNK YIY Y /YN Y/N

YN/UNK|[ YN/Y | YN/YN [ YN/N

N/ UNK N/Y N/YN N/N
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WEIGHTING IN FACE OF YES-BIAS
Public overrepresented due to sheer volume

,Yes, it's right* o

9

i

s an - Bemi a n

,Right?*

IARIA *
PARSSAN Hochschule RheinMain

HKG

DIE&LZEIT

Public Opinion Readers Experts / Journalist
[ ] ,Unknown /
,Right?” Yes /
Yes and No /
No*
,No Comment/ Yes/
Yes and No / No* NC / UNK N | NC/N
Y / UNK Y Y Y/N
. YN / UNK w-Y YlﬁN YN /N
N / UNK N YN N/N

Al /LLM

All images © Adobe Stock
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METHODOLOGY

Weighting of answers by a point based scheme
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DEALING WITH THE BIAS I‘%A *
Hochschule RheinMain

Presumed extent of media content per source
(simplified, not to scale)

* Public opinion (people) is represented by overwhelming mass of media
content used for training LLM, assumed to be ,yes” for all questions
» Experts’ testimony: small part of total media (here answer is ,unknown®)

UNKNOWN
0¢'g0® YES
Tl'm‘mlT YESandNO
PEOPLE B N o

S5

GENERATIVE Al

All cliparts © Adobe Stock
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EXAMPLE OF DIFFERING ANSWERS uﬁA *
Scenario ,No“ / ,Unknown” Hochschule RheinMain

* In this scenario the Al / LLM answers ,no“ despite the overwhelming
mass of media content for ,yes" or at least ,unknown” (experts)

UNKNOWN
2 YEs
NC/UNK| NC/Y [NC/YN | NC/N
YESandNO Y/UNK | Y/Y Y /YN Y/N
B NO YN/UNK| YN/Y | YN/YN | YN/N
N/UNK| N/Y N /YN N/N

JFNER "TIVF A

All cliparts © Adobe Stock
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SEVERE CONFABULATION IAA *
LLM pieces together narratives opting for ,no* Hochschule RheinMain

* In this scenario the Al / LLM answers ,no“ despite the overwhelming
mass of media content for ,yes" or at least ,unknown” (experts)
» The LLM obviously confabulates - score of -3 points

UNKNOWN

2 YEs
NC/UNK| NC/Y [NC/YN| NC/N
YESandNO Y/UNK| Y/Y Y /YN Y/N

BNO YN/UNK| YN/Y | YN/YN | YN/N
N/UNK | N/Y N/YN N/N

figit

PEOPLE

F‘{.
{& »

JFNER "TIVF A

Al / LLM aims at fragmented / isolated data

supporting ,no*“ and fills gaps with generated
All cliparts © Adobe Stock content > confabulation
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MODERATE CONFABULATION IAA *
Scenario ,Yes and No“ / ,Unknown* Hochschule RheinMain

 The Al / LLM answers ,yes and no" taking into account the amount of
media content for ,yes" (and to some extent ,unknown® by the experts)
« Still relies partly on confabulated content - -2 points (not as bad)

UNKNOWN
2 YEs
NC/UNK| NC/Y [NC/YN | NC/N
YESandNO Y/UNK | Y/Y Y /YN Y/N
B NO YN/UNK| YN/Y [ YN/YN| YN/N
N/UNK| N/Y N /YN N/N

NERATIVE Al

All cliparts © Adobe Stock
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OVERVIEW IAA )'
All possible scenarios JASSSAN Hochschule RheinMain

& UNKNOWN

re
@R ) o
YESand NO
NO COMMENT (NC) @ vo
ro UNKNOWN
{% o 8w
YES (Y) o :E;and NO
ro UNKNOWN
{00 D
YESandNO
YES and NO (YN) o
ro UNKNOWN
&z 0 o
NO (N) m :E;and NO
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PIE CHARTS A )'
Each pie chart corresponds to a table cell £ Hochschule RheinMain

@:c: o ::sKNOWN
NO COMMENT (NC) o :iSand NO
CQ:C: ° ::SKNOWN
e NC/UNK| NC/Y [ NC/YN] NC/N

Y/UNK | Y/Y Y /YN Y /N
YN/UNK| YN/Y | YN/YN | YN/N
® N/UNK | N/Y N/YN N/N

c@:c O 0 i '& z N : :SK NOWN

YESandNO

YES and NO (YN)

B no
{8z 0 ® T i [ oo
No®) o :ZSand NO
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SYNOPSIS

Points for pairs of answers without neglecting bias

Il%A *
PARSSAN Hochschule RheinMain

LLM EXDEEE UNKNOWN (UNK) YES (Y) YES and NO (YN) NO (N)
[ )}
g%
NO COMMENT (NC) *2* OF " X " X d ‘ X " ®
+ + - - — O
0¢q00 : a = 0¢g00 : a ; 2 008 0¢g00
YES (Y) L ¥e% or T *2% and W or TN L
0) + + + - —
o.‘:.o y) o.‘;’.o » [ )Y} [ )} o.‘;’.o
YES and NO (YN) T ana ﬁg“ Tt ang 'l}%‘ oo Tor and Tima
S S + + + + +
2 2 090 o 000
NO (N) 'l}%? 'l}%? rand ¥ or
- — S + + 4+ + +
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POINTS AS WEIGHTS
Points can be merged into a matrix

IARIA

PARSSAN al Hochschule RheinMain

LLM s UNKNOWN (UNK) YES (Y) YES and NO (YN) NO (N)
[ )}
NO COMMENT (NC) W or " X " & { ‘ X " X
+ + - - — O
0¢q00 : a = 0¢g00 : a ; 2 008 0¢g00
YES (Y) i) ex or W 2% and W or T i)
0) + + + - —
o.‘:.o y) o.‘;’.o » [ )Y} [ )} o.‘;’.o
YES and NO (YN) Tt ang ¢'§§° Tt ang 'l}%? Feod Ter and g
- S + + + + +
2 2 090 o 000
NO (N) 'l}%? 'l}%? rand ¥ or
- —— — — + + 4+ + +
|\ _J
Y
+2 -2 -1 0
p_ 0O +2 +1 -2
-2 -3 43 +2
-3 -4 +1 +4
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QUESTION COUNT

Number of questions per answer

IARIA

PARSSAN al Hochschule RheinMain

LLM EXDEEE UNKNOWN (UNK) YES (Y) YES and NO (YN) NO (N)
[ )}
[ () ]
NO COMMENT (NC) *xk O " X " X d ‘ X " ®
+ + - - — O
¢ q0® (1Y} ¢ q0® (11} 0 . 0gq00 0¢q0®
[ [\ ] Ta% ———
YES (Y) i) ex or W 2% and W or T i)
0) + + + - —
0000 %fo 00408 %fo :.; :.; 0¢q00
YES and NO (YN) Tt ang o8~ Tt ang «8~ e %% and gt
S S + + + + +
» %J :oo ® . 000
= e ( ] L aa%n
NO (N) 'l}%‘ L8~ *+* and W ik
- — S + + 4+ + +
Behind Publicl
Total p:yvlvl;ll available
UNKNOWN (UNK) / 58 / 1000 507911 8/ 89
NO COMMENT (NC)
YES (Y) 342 / 1000 317 /911 25/ 89
YES and NO (YN) 172 /7 1000 167 /911 5789
NO (N) 428 / 1000 377 1911 51789
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BOUNDARY CASE: PERFECT MATCH
LLM and experts fully agree in each and every case 458

Il%A *
Hochschule RheinMain

Experts

T UNKNOWN (UNK) YES (Y) YES and NO (YN) NO (N)
[ )}
[ () ]
NO COMMENT (NC) *x* OF " X " X f ‘ X " X
+ + - - — O
Seq00 L J ¥ 20500 L 1 o . 2000 So400
aan [ ) ] -——
YES (Y) i) ex or W 2% and W or T i)
0) + + + - —
g0 y) g0 » [ )Y} [ )} 0¢q00
—e —e [ ] [ () ]
YES and NO (YN) I and ﬁg“ I and 'l}%‘ e ox and TIAN
- - - —- + + + + +
» %J :oo ® . 000
= e ( ] L aa%n
NO (N) 'l}%‘ Lh)- *x* and W *ik
- —— -———- + + + + +
Publicl
Total avl;ila:)l);
UNKNOWN (UNK) / | 58/ 1000 8/ 89
NO COMMENT (NC)
YES (Y) 342 / 1000 25789
YES and NO (YN) 172 7 1000 5789
NO (N) 428 / 1000 51789
NPerfect —
17.06.2024 All cliparts © Adobe Stock GPTMB 2024 Porto 28




OVERALL RATING FOR PERFECT LLM
Weighted sum divided (normalized) by question countZ=&

I/%A *
Hochschule RheinMain

LLM EXDEEE UNKNOWN (UNK) YES (Y) YES and NO (YN) NO (N)
[ )}
NO COMMENT (NC) o or " X " X i ‘ X " ®
+ + - - — O
0¢q00 : a = 0¢g00 : a ; 2 008 0¢g00
YES (Y) T-Tml *xk OF Wﬂm *»* and ¥ or m’l‘m T-T-m
0) + + + - —
o.‘;’.o y) o.‘;’.o » [ )Y} [ )} o.‘:.o
YES and NO (YN) T ana ﬁg“ Tt ang 'l}%‘ oo Tor and Tima
S == = + + + + +
2 2 090 o 000
NO (N) g.%%‘ 'l}%? rand ¥ or
- — ——— — + + 4+ + +
P =
RPerfect — 2743 ~ 3.0
O11
J\ Perfect _ Perfect
= =R ~+ + +
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SCEPTICISM TOWARDS EXPERTS
Vote against experts with tendency to public opinion 458

I/%A *
Hochschule RheinMain

LLM s UNKNOWN (UNK) YES (Y) YES and NO (YN) NO (N)
[ )}
NO COMMENT (NC) o or " X " & d ‘ X " X
+ + - - — O
0¢q00 : a ; 0¢g00 : a ; 2 008 0¢ 500
YES (Y) 'rl'rl'l‘m *xk OF Wﬂm *»* and ¥ or Tm-T T-Tml
(0 + + + - -
o.‘;’.o y) o.‘;’.o » [ )Y} [ )} o.‘:.o
YES and NO (YN) Tt ang g}%%‘ Tt ang '0'%? Feod Ter and g
- - + + + + +
2 2 090 o 000
NO (N) g}%&‘ 'l}%;: rand ¥ or
- - - —— + + + + +
+2 -2 -1 0
p_ 0O +2 +1 -2
-2 =3 43 +2
-3 -4 +1 +4
/0 0 0
Sceptic __ 50 167 377
N I 0 0
0 3 0 0
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ASSESSMENT OF BOUNDARY CASES

A

IARIA

Rough estimate to anthropomorphize LLMs* output 458 Hochschule RheinMain
LLM Experts UNKNOWN (UNK) YES (Y) YES and NO (YN) NO (N)
[ )}
agan
NO COMMENT (NC) *’* or " X " X " X l‘ X
+ + - - — O
0¢q00 :oa 0¢q00 :o ; 2 9¢q08 0¢g00
YES (Y) Tﬂﬂm *%* OF Wl'lm *a* and W or Tm-T Tlmm
0) + + + - —
o.‘;’.o y) o.‘;’.o » [ )Y} [ )} o.‘:.o
YES and NO (YN) Tt and 'ﬁ%‘ ' and 'l}%" oo Sex and Tt
- — - —— ++ + + +
) » [ L) ] _ [ )}
NO (N) ﬁs? '!}%? 2% and W P
- — - - ——— + ++ + +
+2 -2 -1 0\ )
p— 0 +2 +1 -2 Rating | Assessment
-2 =3 43 +2 e Conspiracy and lying press theorist
. o - - Sceptic and/or superstitious individual
3 4 +1 +4 > = Agnostic mdividual (person reluctant to express opinion)
0 0 0 0 (0) Average human level (people’s / public opinion)
+ Above average human level / usefulness
NSceptic _ 50 0 167 377 + + Expert level
10 0 0 0 + + + Theoretical (Q&A leaked, used for training / data retrieval)
0 317 O 0/ J
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FINDINGS

OpenAl‘s vs. Anthropic vs. Mistral vs. AlephAlpha
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FINDINGS (1/2) IAA )‘
OpenAl‘s vs. Mistral JASSSAN Hochschule RheinMain

|
1.1 1.21
1921 1.18 |

1.02 1.02 1.03

0.8

0.79 0.79

0.8
g g
§ 0.6 ch 0.6
0.4 0.4
0.2 0.2
0 0
gpt-3.5-turbo  gpt-4-turbo gpt-4o claude-3-haiku claude-3-sonnet claude-3-opus
DoRun #100Run #2 J0Run #100Run #2
OpenAl Anthropic
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FINDINGS (2/2) A )‘
Comparison of ratings of all models studied LA Hochschule RheinMain

 ,Base model” is smallest and cheapest
» ,Standard model” is the established
+ ,Frontier* model is the newest, largest and most expensive LLM

—

: ~

—
- — —
-~
" 17 Above Avg. Human (+) — [ ] i
1 o ] o N\

- [\. [\. -
a0 . < % < Rating | Assessment
g © =) % -—- Conspiracy and lying press theorist
N [ ' e 1 0 ] T )
< = o - - Sceptic and/or superstitious individual
= B ] ] i = Acgnostic individual (person reluctant to express opinion)

0.5 - > [0) Average human level (people’s / public opinion)
i w | + Above average human level / usefulness
N + + Expert level
B < _ + + + Theoretical (Q&A leaked, used for training / data retrieval)
L \© |
<
L o .
o Ll ‘ J

I I
Aleph Alpha Mistral ~ OpenAl Anthropic

[0 Base Model I T Standard Model [l T Frontier Model
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SUMMARY

Are LLMs useful for real tasks in the real world?
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SUMMARY A
The largest and well-known LLMs are not that bad 458 Hochschule RheinMain

* Even for a set of hard-to-answer questions about common myths the
advanced models from OpenAl and Anthropic are better that the
ordinary people in the street

« Assumption: Al cannot deduct right answer by logic, but relies on humans
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LIMITATIONS HQA )'
Rating scheme / taxonomy is empirical in nature L Hochschule RheinMain

» Result of explicit and intentional anthropomorphism

* Rating scheme neither perfect nor super precise

* For most question a distinguished expert acts as golden reference
- Implicit assumption that Al cannot be better

* Q&A dataset only in German

3 5

1 2 ‘ 6

© Adobe Stock
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OUTLOOK

IARIA
Still some things to do ... JASSEAN al Hochschule RheinMain

* Rationale ignored for this study (due to high manual effort) > ToDo
* More LLMs should be studied

O

[ lunluu
09

17.06.2024
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Comments and discussion always welcome!
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