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N\ Meta Al

Overview Method: Self-questioning Results

® 2 ho uestion: Train Test Algorithmic Toy-Story
Large language models have been ofe Method self-QA  self-QA <50 <100 <200* 3-hop* 4-hop*
shown to struggle with limited Bob has the key. Bob is at the park. GPT-2 fine-tuned  none none 69.5 532  40.0 59.8 39.4
context memory and multi-step Q: where is the key? The key is at the park Scratchpad 100%  generated 100.0 61.0  30.0 98.6 95.4
reasonin 100% 100.0 100.0 98.8 99.7 98.6

9 3 hop question: Self-Questioning % generated 20> 996 983 989 985
e We propose a method for solving - . e Al 988 982 950 983 9638
. The ball isin the bag. Alice has the bag. Alice is at the lake. 25% 958 935 857 97.1 95.1
both of these problems by allowing Q: where is the ball? The ball is at the lake Ablatioi 100%  100%  100.0 100.0 1000 ~ 100.0 ~ 100.0
100% none 25.0 16.3 15.9 39.7 32.5

the model to ask and answer

Test Accuracy (in %). Train and test columns show what percentage of samples
in the split have access to ground truth self-QAs, or if they are generated by the
model itself. “*” indicates out-of-distribution harder test settings.

3 hop question with self-questioning:

The ballis in the bag. Alice has the bag. SQ: who has the ball? Alice has the ball. Alice is at the lake.
Q: where is the ball? The ball is at the lake

questions
e The model can deviate from the input
context at any time for

self-questioning Example output

Model

e This allows the model to recall

. . . Model Context Prediction
Informatlon and reaSOn On the fly as It V ." Vanilla Mary is with Daniel. Frank is with Sandra. John has the book. the ball
. . anliilia * —»‘ i—o * * . s Frank has the suitcase. Daniel is at the station. the banana is is at the
reads CO nteXt, eXtendlng |tS memory ColEE: Q mOdel Context Q A (orlglnal context) inside the basket. Bob has the apple. Bob has the bag. the ball is store.
inside the box. the apple is inside the bag. Alice has the banana.
. . ° Alice has the key. John is at the farm. Charlie is at the bridge.
and enabllng mU|t|_Step reasonlng the book is inside the box. Alice is at the store. Bob is with
Scratchpad context Q* —»‘ model F* context Q* | scratchpad | A* Alice.
ot ot Scratchpad [SQ: Where is Mary? A: Mary is at the station. SQ: Who the ball
— is at the
I I u Itl ho p reaso n I ng L. " " " (scratchpad context) | .o i1e pa11? A: Bob has the ball. SQ: Who has the basket? ball.
Self-Questioning context Q model con.. | self-QA | ..te.. |self-QA | .xt | Q* || A Sl s0: Vhore is the boox? TN
. - 1 t the £ . SQ: Wh 1 he bag? A: the b 1 t the ball.
Given “Alice has the box.” and SIS IR 28 508 SR v e
SQ: Where is the ball? A: the ball is at the bag. SQ: Who has the
“Alice is at the park . r” one can D box? A: John has the box. SQ: Where is the box? A: the box is at
ata the farm. SQ: Who has the key? A: Alice has the key. SQ:
infer ’ Where is the banana? A: the banana is at the store. SQ:
. . . Where is the basket? A: the basket is at the store. SQ:
WhICh Can be fU rther COmblﬂed Wlth a / [ Algorithmic TaSk J \ / [ TOy-Story TaSk J \ Where is t:e :e:? A: tl;e key is a;:qth:hstore. iQ: Whire
W . - . is Bob? : Bob is at the store. : ere is the apple?
later statement “The key is in Original context: Context with self-QA: | [ Original context: Context with self-QA: A: the apple is at the store. SQ: Where is the suitcase?
7 e=3 ; e=3 , The bananais inside the box. The banana is inside the box. A: the suitcase is at the store. SQ: Where is the basket?
the bOx ° to ConCIUde that e ++ priﬂt ee=3 ; Jessie has the Dag. Jessie has the 0ag. A: the basket is at the store. ]
i=4: e ++: The ball is inside the box. The ball is inside the box. S o
e--; printe e =4; The key is inside the suitcase. The key is inside the suitcase. e i U T e Mot it o 7 M e A el ol
ifi>e:e-- , | =4 , Sid has the box. Sid has the box. (self-QA context) Mary? Mary is at the station. the banana is inside the basket. farm.
g = 3 ; priﬂt 11=4 ; Buzz has the suitcase. SQ Who has the banana? Bob has the apple. Bob has the bag. the ball is inside the box.
t . . . . . : the apple is inside the bag. Alice has the banana. SQ: Who has
State_t raCkI ng QueStlon: prlnt € € — _ . WOOdY IS at the Stathn. ggjk\]/?/ithhe bi?]anba”? the basket? Alice has the basket. Alice has the key. John is
Answer: e =2 : .pr.lnt ee=3 ’ QueStlon: who has the key? e o Nz S 0= at the farm. SQ: Where is the book? the book is at the farm.
|f| >e.e - , Answer: Buzz haS the key S|d haS the ba” Charlie is at the bridge. the book is inside the box. SQ:
Assume x=5 initia” and then <7 etS print ee=2 : ’ i Buzz has the suitcase Who has the box? John has the box. SQ: Where is the box?
y’ g g =3 : Woody Is at the station. the box is at the farm. SQ: Who has the ball? John has the ball.
incremented by II. If the mOdeI prlntg g — 3 ’ Question: WhO haS the key? SQ: Where is the ba-xll? the ball is at the fax.'m. Alice is at the
t.on. rint o A . h h k store. SQ: Where is the banana? the banana is at the store.
tI .t .t f I Ques : ¢ p nswer. BUZZ as t € ey' SQ: Where is the basket? the basket is at the store. SQ:
Correc y er es ) | Can Sa e y K Answer: e = 2 ; / K / Where is the key? the key is at the store. Bob is with
remove the Original x=5 Statement | ) | ] ) ] | A‘lice. SQ; l;lherehis Bo:? | Bob i: at the st;r?.whSQ: %lhere
Green tokens are the self-QAs, Red tokens are the final answer. “print” and “SQ:” are special tokens to is the apple? [bis appisamial-iie BLores| 5Q: Where is
from its context. generate a self-QA for the Algorithmic and Toy-story, respectively. Ithe model predicts the special token Hhe DAy Pl el aa \: Vhere is the key?
as the next token, it is allowed to generate a question and answer before returning to the original context. e R
tl;dr - a general method that allows language models to take internal notes in the form of self-QAs




