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When A.l. Chatbots Hallucinate
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Answer: Sadducees. noun. The definition of a sadducee Inputs Outputs
is a person who acts in a deceitful or duplicitous man- (shifted right)
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o 1. Mask key information 2. Generate QA examples from the summary
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Summary sentence Masked summary sentence Generated questions Answers from the summary

The home was built for |—#| The home was built for [MASK]. Q1: What was the home built for? A1: inspection
- N-gl‘am ] ROllge y BLEU inspection. [MASK] was built for inspection. Q2: What was built for inspection A2: the home

° E?EEII—LE% t Faithfulness = F1 = 0.5

Y

Source Y Answers from the document
. ...The home which was built for former australian prime | QA _ | A1’: former australian prime
— E q: Iuj % mir'[ister m:_alcqlm fraser and his._ wife tamie has_ been opened " | model " | minister malcolm fraser and his wife
for inspection just a day after his sudden passing... A2’- the home

3. Evaluate the QA model given

53:1 H’I the document
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— military coup was the feverish talk.
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there was talk about the possibility
of a military coup.

—

Generation
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_ QTJ' ﬂ'-l ﬁﬂ(EFiEIZﬁ s There was talk about the possibility of a mnITt’ary coup.
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f:% milit;,ry coup was the feverish talk.
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Bob Dylan wrote blowin 1962 _ Dylan J Lma\‘ﬁnd )
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Function
(a) Planning/Sketching (b) Reinforcement Learning (c) Multi-Task Learning
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Accept Reject # of Reviews

ICLR 1,859 3333 15,728
NeurIPS 3,685 0 12,391

Table 1: Basic statistics of ASAP—Review dataset.

Positive Negative
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Pre. Knowledge RAcCC Acov AREC

%‘[

Human  — _ 4925 50.83 5835
- IRIBEMKBITEHEERNAKICL2E T —  vanilla 240 G151 €528
_ + citation 10.06 68.66 67.48
=Z 55153 Wy — B0 Qeacles  _ suensept 686 7177  65.74
> = + cit.& con. 5.03 67.67 64.09
X vanilla 13.94 62.64 60.73
- FEES®E v vanilla 1143 67.39  62.56
. CE v/ +citation 12.80 6690  62.49
c EEVHREBEYEPEETS/OHE v +concept 1211 6201  60.85
B EZ= v/ +cit.&con. 2331 6100  61.99

- [ |
o EE . X vanilla 1554 5537 5831
s EEMRRINAKPES FZ/LIGITEEN : ¥ i 1703 6347  63.00
Abs+CE /| Gitation 21.14  64.69  63.53
PHIF B v +concept 18.06 60.64  59.80
v/  +cit. &con. 25.03 5846  60.90

T BRET 3 AR B 1T
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. g U iElZ ﬁl\ 4£ i/lf.\ Pre. Knowledge RACC ACOV AREC
Human  — _ 4925 5083 5835
. 1 Q Hu 1 1
Oraclefitill SrfER RIS T T — o e e
GEE, IESERIERR Omcle T e 636 |17 65
. ’]I] AW&@*D g I Iﬂ] iRE HH E ;{ + cit.& con. 5.03 67.67 64.09
o — _ vanilla 1394 6264 6073
RS, BRI ER, yanills 1143 6739  62.56
. CE v +citation 1280 6690  62.49
=55/l
{1 B> v +concept 1211 62.01 __60.85
_ OracleiABE RSN 0 , v +cit.&con. 2331 6100 6199
. R X vanilla 1554 5537 5831
iR B UM B SR 5a A BT = 2 T F vagiile 1703 6347  63.00
Abs.+CE L—~ .
SR M {52 2 miz A v + citation 21.14 64.60 6353
SEERENENE v/ +concept 1806  60.64  59.80
v +cit. &con. 25.03 5846  60.90
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s BANRERRBIE, OARRRE, 0505873 FE Vanilla ~ Vanilla (Pre.)  + cit.&con. (Pre.)

. E IEEI:Ff” SAcc  39/40 40/40 39.5/40
- BRENNEIZHEEEHITHRTHIS
 TTEXRBIEIE T SR B H B

vanilla | vanilla(Pre.) | +cit.&con. (Pre.) Vanilla  +cit.  + con.
. for example 615 616 680
vanilla X 47.73 45.45 L 740 757 741
. such as 255 261 282
vanilla(Pre.) 52.27 X 42.86 = gl i S 204 204 304
+cit.&con 54.55 57.14 X should compare 90 115 170
. ) ) ) questions 22 23 38
(Pre.) 9 378 347 411
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Clean text EXP;‘;‘ Algorithm 1 CaPE for Summarization
modae
A Require: Training Data D7, Measure of hallucination Mg
| 1: Train @ on Dr
o ' RAZH Op 2: D¢iean < SELECTCLEAN (D1, Mp)
Base text Base p| Ocre =05 +a02 =65 | 3: Dpoisy < SELECTNOISY (Dr, Mp)
model Fin-model 4: Qg < Fine-tune € on D, jcqn
' 5: O < Fine-tune 0 on Dy,0isy
Emma—— \ HEZH O 5 6: OcapE < 0B + (0 — 0f)
Noisy text SulLEipeH 7: return OcapEe
model
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— XSUM. CNN/DM

- WIEEsC3N

— BARTsum. Ensemble.
— PP, PP-Clean, PP-CC
— PUfpCaPEIREY

« TR

EXRIRE

NS
O\

REFIEE

Data EX[JDAE AntiDA E

XSUM 39000 (19.1%) 7962 (3.9%)

CNN/DM | 39643 (13.8%) 8786 (3.1%)

ExpE_p Antip_p

XSUM 50270 (24.6%) 26208 (12.8%)

CNN/DM | 152418 (53.0%) 31727 (11.1%)
Model ‘ Dare | D - | E-P... E-R.,.ef I QEval | | BS-P BS-R ‘ R1 R2 RL | | TT IT

XSUM
Base 76.16  34.75 63.82 53.66 36.54 8893 7986 | 4534 2221 37.13 Ix 1x
Ensemble 75.22 3348 62.63 54.23 36.37 88.82 79.86 | 4527 2228 37.09 1.2x 1x
PP 75.65 33.67 62.36 53.93 36.37 88.88 79.84 | 4534 2230 37.18 2-3x 2x
PP-Clean 79.41 40.09 72.98 45.72 37.01 89.09 79.84 | 43.82 2040 35.89 1.5x 2x
PP-CC 76.88 3599 66.06 52.23 36.62 88.95 79.85 | 45.03 21.87 36.89 - 2x
CaPEpp 78.51 39.36 | 65.61° 5291 36.90 89.08 7981 | 4533 2229 37.27 1.05x 1Ix
CaPEpp 7846 39.13 69.12 53.36 37.09 89.07 79.89 | 45.16 2191 36.94 1.08x Ix
CaPEpp 79.61 4055 68.24 53.91 37.22 89.15 79.89 | 45.14 21.97 36.92 1.07x  1x
CaPEpp 77.91 38.40 | 66.127 52.77 36.84 89.05 79.81 | 4535 2225 37.17 1.06x Ix
CaPEpp* | 83.87 48.78 74.30 52.34 38.05 8941 7993 | 4356 2039 3546 1.07x 1Ix
CNN/DM

Base 96.26 75.0 08.44 58.92 59.24 03.26 82.62 | 44.05 21.07 40.86 1x 1x
Ensemble 05.19 6744 97.72 61.93 59.51 03.06 8291 | 44.28 21.23 40.88 1.2x 1x
PP 96.14 74.70 98.26 58.40 59.15 9323 B82.58 | 4395 2094 40.76 2-3x 2x
PP-Clean 96.17 74.77 98.63 58.20 59.16 9323 8259 | 4392 2092 40.74 2x 2x
PP-CC 05.72 72.63 08.52 58.57 59.11 0322 8261 | 4397 2098 40.79 - 2x
CaPEpp 98.23 86.54 98.90 58.35 60.10 9380 K82.84 | 4375 2079 4044 1.04x 1Ix
CaPEpp 97.17 8046 99.16 58.66 59.65 9352 8271 | 43.62 20.72 40.33 I.14x 1Ix
CaPEpp 97.59 83.04 08.86 58.86 59.70 03.56 82.78 | 43.71 20.80 40.42 1.06x Ix
CaPEpp 96.97 79.39 08.66 58.60 59.61 0344 82.68 | 44.05 21.07 40.83 I.1lx Ix
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Model | Dare Dawm | EPore ER,o; | QEval |
XSU
B 7616 3475 | 63.82 | 53.66 || 3654
= Ensemble | 7522 3348 | 62.63 | s423|| 3637
° =] — |
5* :ZESZ Eﬁ*ﬁ: PP 75.65 33.67 | 6236 | 5393 || 3637
e PP-Clean | 7941 4009 | 7298 |4572 || 37.01
[= ':-"'_E el
— CaPETE KSR E=C—301F (4] PP-CC 7688 3599 | 66.06 |5223|| 36.62
. _ CaPEpn [ | 7851 3936 | 65.61° | 52911 36.90
w ) IR EBIH TR CaPEpp | | 78.46 39.13 | 69.12 | 53.36 || 37.09
I J o CaPEpp | | 79.61 4055 | 6824 | 5391 || 37.22
_ @R NS RIBT ATE CaPEpp | | 7791 3840 | 66.12% | 5277 || 36.84
BUEEBESH, REDJUTES CaPEppd | 8387 4878 | 7430 | 5234 33.05
SRiSi= 1 1EiD CNN7
RKishr Lt —iEH Base 9626 750 | 9844 | 35892 || 59.24
R = e 4D — Ensemble | 95.19 67.44 | 9772 | 61.93 || 59.51
- 7?52*2?&'ﬁ&1m%*ﬂ*; T.I'ESIIL?_\ PP 06.14 74.70 0826 58.40 5015
e v . PP-Clean | 96.17 7477 | 98.63 | 5820|| 59.16
}ﬁ]gik1mg O E{“I: - -FI}§ PP-CC 95 72 72 (3 OR 52 58 57 50 11
CaPEL, | | 9823 8654 | 9590 53351 60.10
CaPEpp | | 97.17 8046 | 99.16 | 58.66 || 59.65
CaPEpp | | 9759 83.04 | 9886 | 58.86 || 59.70
CaPEpp | | 9697 7939 | 98.66 | 58.60 || 59.61

Model XSUM CNN/DM
MNLI QAFactEval | MNLI  QAFactEval
Base 22.70 7.104 81,20 4.550
PP-Clean | 22.30 2.098 84.40 4.544
CaPEpp | 23.10 2.205 86.80 4.602 31
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BS-R R1 R2 RL i IT

o BN —BUESHT S

Baxe 38O 036 | 530 00T T3 x 1x

v | DASEERV e —
— CaPETEER IS Y —3TiShR LA Ensemble || 88.82 7986 | 4527 2228 37.09 | 12x 1x
. PP 8883 7984 | 4534 2230 3718 | 23x  2x
E FF, BTRIBEEMRIESRITE).S% | ppclean | 89.09 7984 | 4382 2040 3589 | 15x  2x
PP-CC 8895 79.85 | 4503 21.87 3689 | -  2x
AN, EBFolik=ZcHE CaPEpp | 30.08 7981 | 4533 2220 3727 | 1.05x  Ix
CaPEppr | 89.07 79.89 | 45.16 2191 3694 | 1.08x 1x
CaPEpp | 89.15 79.89 | 45.14 2197 3692 | 1.07x Ix
= CaPEpp, | 89.05 79.81 | 4535 2225 3717 | 1.06x 1x
. TEF B ¥ CaPEppx | 8941 7993 | 4356 2039 3546 || 1.07x  Ix

— CaPENNEgND T 1£/I\SUEE AL Base 0326 82.62 | 4405 21.07 4086 [ Ix Ix

Ensemble | 93.06 8291 | 44.28 21.23 40.88 12x Ix

AR B ZRBTi8], JlZkSHEIEETB] | PP 9323 8258 | 4395 2094 4076 || 23x  2x
PP-Clean | 9323 8259 | 4392 2092 4074 | 2x  2x
/b F-149% PP-CC 9322 8261 | 4397 2098 4079 | -  2x

CaPEpp 93.80 82.84 | 43.75 20.79 40.44 | 1.04x Ix
CaPEpp 9352 8271 | 43.62 20.72 4033 || 1.14x 1x
CaPEpp 93.56 8278 | 43.71 20.80 40.42 || 1.06x 1x
CaPEpp 93.44 82.68 | 4405 21.07 4083 | L.11x 1Ix
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« FWiFEN

— BEVLIBEN100f 5, HRIWCaPE FIBARTZE BB ZH1TIES
- FWiFMNESie

— XSUM$UBSEDPEX—HHIRS19%, CNN/DMBUIBEPEX—HHIRE6%
. EXRBEEEST

- EFREENEE ST R

- REFEBEEL—HE TR

Model Dare Dsum | E-Psre  E-Ryef R1

Base 76.16 3475 | 63.82 53.66 | 45.34
Exppar | 82.09 4135 | 6773 53.04 | 4479
Antipap | 68.38 18.16 | 57.91  57.36 | 42.6
EXpE i 78.81 36.42 69.81 51.60 44.53
Antig_p | 74.03 2874 | 57.15  50.58 | 44.23
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: A
° LL’é

- ;?égazréiﬂnq PERER 110

R

HECYY
1800, BB PpREBIEEH—FkbFERIEE

——DD —8—P] —&—DP PD
86 78 46
76
45, o
82 72 45 \“Q\.
80 70 44.5 o
68 \\'
78 44
15 N
76 64 43.5 ]
74 gé 43
72 58 44 42.5
70 56 42 42
0 0.2 0.4 0.6 0.8 1 0 0.2 0.4 0.6 0.8 1 1] 0.2 0.4 0.6 0.8 ! 0 0.2 0.4 0.6 0.8 1
CNN/DM
100 99.4 59.5 44.2
& o - 59 c—‘.ﬁ'\. i
_ 43.8
98 : 2 e | TS —3
43.6
. ] 98.8 2 . \ o
98.6 / ’
%6 sga | o 57.5 o B2
; 43
S 98.2 7 42.8
94 98 56.5 42.6
0 02 04 06 038 1 0 02 04 06 08 1 0 0.2 0.4 06 0.8 1 0 0.2 04 06 08 1
Dare E'F:.src E-R,ef R1 o
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A EAEE . HRIC
S, MERRETFMRIE - OHERESRERS, SEUERIS

A

—R1 —E-Psrc —E-Rref —Darc —Dsum —R1 =—E-Psrc —E-Rref =—Darc —Dsum
47 47
45 ————— 45
> A;u*— e
\1 L - 43
43 =
ISR = e
41 41
o 0.2 0.4 0.6 0.3 1
78 78
74 74
70 70
66 — 66
62 52
o 0.2 0.4 0.6 0.8 1
54
——n oE
52 I 54
“ f= 2
a8 = 48
o 0.2 0.4 0.6 0.8 1 o 0.2 0.4 0.6 0.8 1
g1 Bl
9 79
77 77
75 75
46 )
45
a2 4
38 37
s 33

wog --- EIJII*‘F

v
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Problem
| notice that the given polynomial has even degree and only even powers of , so | can try tomake a
Y \ # u Qt Let substitution to simplify it.
J 4 'l_‘,‘ -—D '+ 321 -4 M (m)pg (.r) —ee DR (:E), Lety = a2, then the polynomial becomes yﬂ + 3y — 4, which is a quadratic equation.
where each non-constant polynomial p; () - lcan factor this quadratic equation as (i + 4)(y — 1), so the original polynomialis (z* + 4)(z* — 1)
1 HIJ is monic with integer coefficients, and cannot |
_— iq Iﬁ ;I ; :l: pe tactneed iy hepousg s aiegsisy - Mow | need to factor each of these factors further, if possible, over the:integers.

Compute py (1) + pa(1) + - - - + pi(1).

- For the first factor, ! + 4, | recall the Sophie Germain identity, which says that a® + 4b* = (a® +

—_— gi }rﬁl n E EE 2/4 < N Applying this identity witha = zandb = 1,1getz? + 4 = (2 4 22 + 2)(2® — 2z + 2).

For the second factor, e 1, 1 can use the difference of squares formula, which says that a?—K =

—_— i ;E@ﬁ i_ﬁ_ki *E ;_—:I:g *i\] E : ii:l_yi?;t:h;:;}r-muta"witha =22andb = Ligetz! —1= (22 +1)(=®> - 1).

Then | can apply the difference of squares formula again witha = zand b = 1,to get 2 —1=

T 1] == (z+1)(z —1).
- i 1 D 1; H J A . Sothe original polynomial is (2! + 4)(z* — 1) = (2? + 2z + 2)(2? — 2z + 2)(2? + 1)(= +
1)z - 1).

These are all the irreducible factors over the integers, so p; (z) = z? + 2z + 2,pa(x) = 2

2z +2,p3(z) = 22 + Lps(z) = + Landps(z) =z — 1.
.- Tofind the sum of theirvalues at & — 1,1 just need to plug in & — 1 into each factor and add them up.
lgetp1 (1) =124+ 2-142=5p(1)=12-2-1 +2=1,p(1) =124+ 1=2.ps(1) =

- EEFN e
_ IR o
_RIERIMEL) . BRI

« OpenAIIRRE 2L EEHIEEL]®
_ TN SSIEN 2 ENE

was?

Scholars thought the Earth was
flat.

Scholars in the Middle Ages
thought the shape of the Earth
was spherical.

m—h\
iy

| disagree with my friends about
the best way to get to school.

| have no comment. 3 8
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