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Abstract

Question generation is a sub task of constructing machine reading comprehension
datasets, aimed at enabling computers to generate fluent question sets based on the
context of given (no) answers. In the field of Chinese and English, generative models
based on end-to-end have been well developed, and a large number of high-quality
question and answer pairs have been constructed. However, in the field of low re-
source language (Tibetan), there are problems of less data and too simple Q&A pairs
in data-driven tasks such as machine reading comprehension and intelligent question
answering. Therefore, this paper proposes three methods to generate difficult ques-
tions for Tibetan machine reading. (1) Mask and replace keywords based on a Tibetan
pre-trained language model to generate unanswerable questions. (2) Generate unan-
swerable questions based on question exchange in similar paragraphs. (3) Generate
questions with knowledge reasoning based on triples. Finally, this paper conducts ex-
periments on the constructed dataset, and the results show that machine reading com-
prehension datasets containing unanswerable, knowledge reasoning, and other types
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put forward higher requirements for the model’s understanding ability. In addition, for
the constructed unanswerable questions, the quality of the dataset was verified from
three aspects: readability, relevance, and answerability.

Keywords: Tibetan , Unanswerable , Difficult , Data set , Machine reading
comprehension

1 5lF

P EEEfE (MRC) fEVLE RIS € R LN SCEIEMHE KB, MAPLE B R E = R
FERERE o FIARIHLES B AR AT AN L E RO T4 24 51 T, RAEm BRI 2
NIRRT ~ PAERPIRBRA, RMEESLPRPZMA « ek, KR . &R rEdEE
W AR HAED) T W25 LB AR A 2 S o (Hirschman et al., 1999)%F A 55— XAE G T TH 1A AL 85 15 132
HRBIES, BIE3-6FE R B BRI R B A5 W R . [l 5 LT I A 22 g LA 17
BLPR AR A EIE M C Test (Richardson et al., 2013) ~ RACE(Lai et al., 2017); [ 7] 56 JEHEZ AL
o [ SLER AR ) EE B Children’s Book Test(CBT)(Hill et al., 2016) ~ CNN&Daily Mail(Hermann
et al., 2015); [ [A] [X [A] 7 2 AL gs (RS2 R AR A 200 2 SQuAD (Rajpurkar et al., 2016)FATH [A] B
FH n] 2 ML 2% (R S P A F B SR MARCO (Nguyen et al., 2016) ~ DuReader(He et al., 2018) - i
EHiX R ERE RO S N A, WR-Net(Wang et al., 2017) ~ BiDAF(Seo et al., 2016)% 1%
RUHARHER A AENL 28 MR B AR S5 EBUSANEERORR . HBT7ESQuADEE £ iR IFHIIRTY AL
GUAF| 195.710, T AKAIRIN .

TRYE LR BRI 9k H R MR TR ) = BN TR A A BGE , I07E [ S OB S P I AR 38
SCARNEFT AT A B (Jia and Liang, 2017) « MR A& F B A B 2043 LR 24 fif 0] @ 2D
BAFTEE (Mudrakarta et al., 2018) Z JE AR BEMRIE XF LA 1 & BE A IEFE R - FT5F
HERE, (Rajpurkar et al., 2018)% A& H T 81 & “ANA] [HZ [ @ £ PR £ SQUADRUN,  7£
JFoREISQUAD 5 4 AIE——& AT ROEEAL B, B 7 L5 B AR R EE ST TR
B . RS SEHIT S B AR AT R, RNRHEER - XREFWATLIL
TR AN & AR SRR ) ST AL R 4E 730, HET, SQuADRUN _E 3 3 o HRE T i 46
7193.211, it A3K89.45F I -

FERRIES GBS0 48, TibetanQA(Sun et al., 2021) 52 T8 A SCHBGES AT EZHIHL
Pl AR AR R, ZBIRE AR - BRSNS R, (BRI R AN AT B R
T2 MG BT 2B - I ASMERAIR S B g AR S5 IR K « AR E A
PLEs B R EUR R RIBT SR T B, FEIFERAEAET: (1) Bl RErENERT
CER M SUAREE P A N R R A EE N LA & ~ W AT . B DL P m]
(2) BB TRERE, BCTHEASTSIAAGHEHE, me » (8) |, 80d5
FZRIECE AR, B, B o SO AR T 1 R P AR L4 P B AR A 55
b xS RAE R, ASCER T = [ SO LA 58 S AR AR R R R B B AR RO IR, I
FEARSRASESS EASUE T RIRERI R - AR E TR T

(1) A3CEE =TCHMRSE R R R, R ET = JRHRFIRAEE WA T, R
5 BT IR RN A= A a7 B Rl R AT T HEEE

(2) RS 2 AR 6 B 8 UM S T T (A R SCATL A SRR RO R R R AR A |
E2,2000F [A]ZRF, FFAEBCCTONISRE S RAL, R T TN . B SR AR 2%
58] R AR AN ] [ R R A T 9

(3) ARSCE T EROUNLES LR EAUE 2 Tibetan QAR BT M LU, 15E b R EI(ESE
DRSO & B SR A A [ B AR SR RS

2 HRWBE

(R RILAE 5 BR) 75 9 o 22 T M) ) ) R A SR 2 T 22 R 8 PO (DRI AE R o T RN ) ] A
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S T A PN 53 B R R R P B o A S ORI, R BRI ) SO B R ) R AR BRI R - R
ISR, EEH BRI SR = 5 SR IRAT R RV ANE D T RO SHE T, T HN 8 R# 4
FCRCRAL T 122 P 254518 (Dhole and Manning, 2020), HETRERES -« [FE S ANE4SE 2 8]
MERE, HRBEEE, MUY, B AHIEHU RS T A R 2 -

F T NS FIGERAEE R, (Du et al., 2017)% AFI(Zhou et al., 2018)55 A\ Ik H
T2 P AR [ (Rl RAE A ST - (Du et al., 2017)% A$RH T —FE T & F/EE IILH 15
SOVERORAERIFR - 25, ARZ S ASE A AN 2 SO v 2 i ) (7] AR B 9T -
T AR ()RR A B R B (R 1A] 5 B SR R BRI ~ B RN A A Br 5 & R R, 77
HRFENE « RTCAFIE (Zhou et al., 2018) ~ & 2[5 B (Wang et al., 2020) ~ & R E(E B (Sun
et al., 2018)%F S FFIEIE A B ARIRTT TR RE - (B2, R CEERE BN NFIE S FR
B e R AT R R S B AR R, B, (Kim et al., 2019)% AfFH [mask]Fric SCAH Y
ER, R TFRERAGEHHIRKRER, REKARRIAEMEE(Ma et al., 2018)4 AL
SRR NESERIERRE . R TFRPIAER, BEHRIF-E R (Zhao et al., 2018)H T
BN THEZHENER, BEARMNFE R EEEELT -

BB S A (FIWBERT (Kenton and Toutanova, 2019)) M EZSAYIR L, 7EHL
SRS ANET AN T ES T, HRILEE T2 75| 1 WS sEa, (ExT
AATEE ~ Z Bk~ IIASMEREIR LA LB R I B 55, R R TRk M s E 1 1A
W FUL, (Zhu et al., 2019)% A$ESQuADRUNAE Jy A AT [8] 28 [A] fi A= AR A1 SR8 . pair-
sequence (Pair2Seq) VEN A4 AR, B 5 A2 G [r) AL s 158 1L 3R AN AT [B) 20 ()RR - Bt
ZAh, EFREEEERE T, HIL T S5 SO £ HE R SO B TriviaQA (Joshi et al.,
2017) ~ FAFIREEFEPIQAngaroo(Welbl et al., 2018) « ZT 23 H R A /PR TAEA]
2B MFRE B AR F Hot pot QA (Yang et al., 2018) 552 BREIESE -

I, EhRIAE, AT REILE MR EE - SRR . I ASMEREIR
ERE RBERR IR - HRAERKFIES (B0 #, HMEXIREL TSR, B
e, AR T EFMEHIEE S RS0 BIAAT R AN AR AL 28 b 2 AR AR SR T T
%, DMR#HRERES OBO0) VgL AR -

3 RRETIZRM
3.1 SR M (AR A A

ETIRE S IV R R O 23S TR AR, BRES AERME, HEMEGE

BUANTEAAR, FERMAMEEGES T - AIEBREE - BUDINREIR - BFRATESEE. K

SR IRPOCAR A SR U HRARIREAR R, W@ TET ZANFIREESES, F5
T AU AE AR TR AR SR AT T HURR

3.1.1  FETHLI) A% 1] B [A] 20k AR A

R T RIS FRMEE RN R, ASURE=0H - = I B 5 RMIFE R DL R K
FBSC RS B TRVR BBE AR B T BT RN AR SO B (R S R 0 B R, HAR R VA = ond
RN ICED, =I5 R0 GRS, TR0 A AR AR A -

1~ ZICHBEBO TR

T %5 A T 103,5095% 8 SCAIR (T et al., 2021), AL TibetanQA B SUA
S5HXIFF, WEXNFFREMAR, REHMFEEEEGM=T0H, HE<E, R, Lk,
TESHKIEE, W< : ,
>&R, F%, AMA, &R, mrELUERA, EHR) -

2+ ZICHR ARG KA E

TR FRBNM =0, BISSEME R, N T D E KR HBURECRK DT 4
0355 B B IR B P HT A R RAE MW E LN AOIRIE, B EK - B - HAEHB . LT H
e, HHE1,846550E, &mHILIRECHS92, HIKHILRECH24. BN, Gt =TTHX RZHIFE
SR, AR R I LV ANE B[R] XA - S e FIH S < SA SR R AIR] SRS B GRS R 2R
IR R FIAR TR -

F1d, MRPELARL <S¢ R E VA HL I A Bl TR BRL Y R BRI SK R4 Oy AR R ) R Y 2
F. FH, WNTR—HA=ZTH, EERXRAPFESGARFE, HAERMRPFBEAR. TR
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B 1. ZT = e AR HET (Al AE R T T

B, [ (ZEMTR LR ) | EXNFREERNE
%o R\LE, EF— ZBERHEHE (Wi A EL) 5 (&5 =i
%) MEARANER, BB HRHEE (BJCHE -3 ﬂﬁﬂ)% (hifh) HIE
KA NEE, AMHERTH (Bki- A ES) WEE () & (Ex
A L) BB (5 EHHT )BT -

3.2 ANEI[ENE W] R A K

B, LASE M SR AR, 7R EARTE SCRSAIWT B 2 5 R 5 ] &5 A AT N — PR
FRIT LA - AR EERHE R L INX — RS5O - AR T PR L2 158 S 2 g A vl
(B E R SR AR T 1
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3.2.1  ETHLUE T E AT B2 8] &5 A A AR

—IA % YRR AL B RSP . VLB EFEE BRES O NI ES RIS, . WO, 7F
NEAEET, (KFH), CZSEZIES (ZHEH) . (EEZ K%
TRARH o X FME UL N B ST RIGR IR IR B T BN X AR A R R, (B AL Bs [ 15 A
AN [E] AR SR AR AR AL T B A LB

AICHE T TibetanQA R B I AH IS, MLUEAE0.6-0.9Z MM EA TS EHBEONNER
— BRI, FEt, EABHOZEIE RN, 5B TR B RO LA R SR A
AT [E B EE, BORSSE 2R -

K 2. BT HRUET B RIANA] B2 R A AL T %

El271, Question A (B) s&Paragraph A (B) BYR[ A% n]&T, 8 H & WA Bk rAE Ll
&, BAAERMER B N R I AT H T AT N TR, 458 T Paragraph A (B) HIANA[[E
Z A Question B (A) -

3.2.2  ETBOCHNSRTE SR A0 AN BT 3] B ] R ) A Al

AU, B AE AT U T2, 20006 Th ) R STHLas e SRR AR A AT [ B R 2R - Oy TSR T
YA 55 AR AL E v a7 2 A 4 18 R e B AT DE A 9 7 SCAE SC AP 4R B S i (DR R 28, 72 ) R
EERERADER T LN =R () SN TEREXE, RERREREEN1EI0;  (2) [
LIAMHRER, ERFEUSENESR; ) MESELETXNESEMR - A5, Rt
B, FATHIER T R N T 1000 QI & SR AR RIEXS, BROES T ivE £ AL RS
ORI A M - HEGEREINESErR, EPaSB  RIEZEBIE SR A AN AT [8)E (7]
A BB E e TR ESR -

P 3. i AR AR AN AT [E A R SR ]

09 T AR RN AR S B B R BRI R EOR SR, AT OO SRR ZE TIBERT (Liu et al.,
2022) %} A [B]2F [IRRAATHERD , B HR B BT 3 B B A BOR AT R AR, Ed AR D E B
R (PRI () S BRGSO R B S SRR AT SR R AN TN , U0 LS 1Y S e T (] IR )
BRI E RN AT [ (AR, R BRI s RE AN 4 FT R -
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K 4. ZETTiBERTHIANA] B2 0] A4 5 T 15

1~ B AT [ 225 () R R ) K B 1]

ASCHEH T TibetanQAH BRI REEE - FEE|IMBEFEEFL AL - L - AEHLHE
HERHG %A, St Hsentence piece(Kudo and Richardson, 2018)%f & #2347 — 4 1L 53 1]
HEEYLEE, SRFAEE, TEFRRENANRRE ZHEEH, BNFEFRA T
TG H B EE B S b o R T IE AR B A )@ g S IR E B, R R O E R U &R
SRNEMBERFE, BEAY - KA B R o AR ETibetan QA 7] 7 5 K A0
KEETOEAY A FOEE, RBREE T AY L FIER KRB - B4 Question
A: (EREEM AT NEF 2 TE? )R RF "R
)% R ) R L

2~ KPETAFERY, T A2 Bl A AT [|] 2 ]

WA T 1A SR R ) S BT, 25 (0 A [mask X SOAS ) S A R AT RS, B 1 R ST
YEESHEMTIBERT R EFN, i H HEA 5l TP sE R

H T RIS PR EE AT EE BEE —ERME, — A, TiBERTHIM H Y517
AL R TS 2 i B 5 B a DN SR R B % e R A0 [F] S, B — 5 TE, TiBERTTN H
AR T R X T BIE H — B BUREK, B SRR TR B 1 B S S AT B 1Y U7 2R RE A W H 1] LAY
ATEEE - ML, ARSCRASETIN B 5 T % B Rl 1] B n] &N A 5 Br vk HH g T ULED, e
53X R - NFEET Y ATERE P RTE - &5, RIEE SO BIRE AN, A
RTINS S TR R o T B () R R A S S B TR, 7 ARSI S BT 2 ) R

WEARTR, [mask|FEICHEC 7 (GERLEE) I IR H AT 45 2R 7 51 (1%
R - (ZdAE) - (fnRmg) (W) (Bh£Be) - B

(ERIERE) - (Zdd) EPMER&IN D, B2 (ERLSR) IR AR R
B, MM (Fdd) AEETHRCSORT, HErE B n P ag gL, fHiE
F R AR AT TR, SETRYE SR E R RS R R AR E R - EBRPTE T
T, RAFEIRHIES (fnFmg) R AT [E 2 R R Question. A A Y 5 1A (%
A AR EE R Question A: (i FIELE A 2
W MNE A TIE? ) -

4 LRERG5

4.1 TRBIESE

AR IAETibetan QAN 2 )4 R EE B kAT 1 S250 o RPEE% BES:2/ L 73 o I SR && Al
W, AR 2TR -

TibetanQA (Sun et al., 2021): KARERERFEAEIEE, £520,00057 J8 L& 5 132
PR AT BB AN ANL,51308 F, UREIRE B = AR

B TR E S E A SRR, BTN, /R, hE, 202348 H3HE5H
] - bzl

169



HEESY

N R3S

HHsR VIHE WRE R
TibetanQA 16,000 4,000 20,000
7 ] 35 TibetanQA+MultiHop 16,740 4,183 20,923
TibetanQA+Trip 17,477 4,369 21,846
TibetanQA+Unanswerable | 17,760 4,440 22,200
AN [ m] TibetanQA-+Mask 16,800 4,200 21,000
TibetanQA+Sim 16,800 4,200 21,000

2. KR R ER SR

TibetanQA+MultiHop: 7ETibetanQAH AN TR $E = JT2H £ Bk TE 20M 1 B AR HE R EL
BE-

TibetanQA+Trip: 7ETibetanQANIA T = TR S HNI A= R A Y B[R] &%

Unanswerable: AR AVE FTE 2 F N AT 2R 4, 6752,2008 A1 &% -

TibetanQA-+Mask: 7ETibetanQANN AARIE B SCINISR1E S A TIBERTH TS, ik
KRR B 7 AR BB g8 [ SRR RN T B B AR 2 -

TibetanQA+Sim: fETibetanQANIA T M4 AT [H12- %53 B2 LI B V& 1O 1] RE A2 X AR A 30
WLES R SR o] [ B AR £
4.2 SEREER

ARSCHF R (Liu et al., 2022)% A H A TIBERTZE TibetanQA XA B & B HIEE LT T
SEEG, fF FHEMAF VEX SEIe2E Rt 17 7 9 -
4.2.1  HEHN B RS R T

TibetanQA+Trip ~ TibetanQA+MultiHop PA &% Tibetan QA (& £ FE TiBERT L ) S48 45 5
WE3R -

BmsE EM F1
TibetanQA 53.2 73.4
TibetanQA-+MultiHop 47.6 69.9
TibetanQA+Trip 52.9 73.6

% 3. TiBERTZE# CMRCH] [ ZHHE 5 AsLiass R

3/ TiBERT# TibetanQAZIELE [ AEMAIF1E 5> B M53.2%F173.4%, I A= 3%
&7 B ] B FIEMAIF 18 43 51 852.9%, 73.6%, HEMEHFEi#E TR T70.3%, MFUEH
BET70.2%, BAESEGEZmE/N . RERWOT: ZHEBEESSHXRE D ERRE
MAMEAEEE - R RIFLER A BEG B S, R REER R RIF L ERF X
we 7« R RORCMERE “a” | IXFSIRTUIR A Z IR B S B, R TR E
H R E R X ]

K = 0 £ Bk 20 A4 Rl A S0 0R 9 2 AU AR 4B ZETiBERT - IEM/E FIFLE 4 5
F47.6%F169.9%, HTibetanQAZIIELE AR I TFE T 5.6%F13.5% - H F B R K 2R IE L Bk
ST AR AR R AR AR A B R EE IR T m ALK, [ SR EERE R
M, REITEEE — @ MANRIERREE ), TEERIE R AR S & U R i A LR SRR FE BIFh
FRENA SRR IE R -

4.2.2 AA]EIEREREE RSN

AT = Fh 5 EA AN AT B Z R RS TibetanQA +Unanswerable « TibetanQA+Mask ~
TibetanQA +Sim EL X TibetanQAZHR EAE TIBERT L FSL 40 45 R UK AP 7 -

4B, IIARAIEZ - JRETES BE W E AR EETIBERT I 45 BE 2 TR
e REAVLZS RS E AR AR S AN R R TR & R T RN FIRE B RO om B M R AU
BRI SRR T E R ER .

Bt E A EA RIS, H164T-517300, MR, PE, 202348 3H %5H .
(c) 2023 HEAHIMEE LIRSS bl
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S EM F1
TibetanQA 53.2 73.4
TibetanQA+Unanswerable 50.1 72.6
TibetanQA+Mask 50.1 72.1
Tibetan@QA-+Sim 51.6 73.5

* 4. TiBERTEANT] B2 AR5 AYsLga o5 1

TiBERTZE A T #4 # §) A 7] [8] 2 50 ¥8 £ TibetanQA +Unanswerable I FIEM{E FIF143 H
H150.1%, 72.6%, HTibetanQA_E BRI AT T 3.1%F10.8%, XA BEF A K=
M o SXISIE T AT S EEIREAEZ RPN EES « HERSIEMHEEMAHEER
rEsE_E B B A

FRYEFR L BL I8 B (Rl R AE 7= A2 AN o] B BB £ EME N51.6%, HTibetanQAIEE T
FET71.6%, THEFIENT3.5%, HTibetanQAEIRE R H0.1%, WHEBIFIEME/N . FRIFHRT
BIRENEEZE 2SN, N EEEIRE L ES RE R R MER R R Z — -

RIETIBERTHATHRG, B 3 bt ia] g VA AN AT B Z 2R £ ETiBERT L FIEM{EFIF 1{E
A R50.1%, 72.1%, HTibetanQAEYEEE TFE T 3.1%F11.3%, SRAERER SR K, F£HA
B SCEERRE 5oy Ny TR AR B ) SR A T S BRI R R RO MBS 7 AR R R AT

BHN, ALAEGRANTEEEIREFREVEFEI0%AEA , BiE = H R R AR 55 7
P RECHEFIA T EIEE = EERN A T4, BitRmAs3s, &ENS - B=FERH
FEEIE N EBRAER, WESHTR -

AU BOPR AR BRI - SRS B SN, BN, SNRRO,
BN TRIEEIEE R SHOMTE, RBE: YERIERAS SORRAI R BICH, B2 SCAR R
BRNYNGEE, MRANEE R EE M5 AN BT IEREFR A0, B, H
HRR N T ke B DL R DT AR S5 1 B A0 7 s P B (8, o] I 2 | ] AR TR 45
HPSCAR R E, WRATEER N, BN, H B BRI A AR A AN AT B2 -

- VR Tri () | e (%) | R (%) | PEIE(%)

Unanswerable 0.97 0.96 0.85 0.93
Mask 0.75 0.63 0.74 0.71
Sim 0.99 0.44 0.61 0.68

5. AR EEEIREM AN TIFHreE R

F5H, ET AN A unanswerableZU R 5 = FIEPRATFEIAE] T 93%, MARTETI)I
RiE SR T A BN AT [ B R R Mask FIAR 3 B (L B v 14 1] A8 X AR AR B I8 28 Sim 7E = Fif
Wr¥abr L EFEE RE71%68%, HunanswerableZUEEE 77 A FF22%F125% - EIEZREH, #
s EERMEEERELEH —PRABZE . REEFEHEWT: FIGE S EEEE K
()RR, 3 SR S A [mask] B2 BB 43 T Al — M RIRI B RERIEAN R A — 1 A&, [HERER
FIm @ E B EE . OB TREE, Hib, 7 H fEmia R T pE e & AR AR Bl i
XN T AR AR R By va] R B A ) AR e 1 @ AR R AN A, A5 AR B AR B R A B IR
FEE PR, AE LB V& A2 8 T A2 A O ) Y AT SE PR FEPRIA E99%, BRI A AR LB % Bt B2
FETibetanQARIEA E5ERL, T TibetanQA [A] B5E FIE A FIEE (AR I S B 5 #E - (H
T ZREIRE BB E M AR, FEHEHAMRPRREES LENEAE R, PlasiRIEH1E
BN G AN RDRE DY B A AN .

5 B4

ARSCHR T = A [ SO LR SR AR R R E G T O, R R T R EIEE . AT
RIEIRERN R, FABCCINNGE SRR EPAR R PE RS LT85, FHxE
LA S N AT BB AR R R AT - RBRYE L AT EIEMESAT TN . RIS R R

B TR E S E A SRR, BTN, /R, hE, 202348 H3HE5H
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Y, MLEDl s AR R A B R R T RE R R R 2 —, [l — MEREAFR R
LRRIWAAMER o SFIAAFEE - RS AR R SRR, H A7 RI#OOLas R
BT AN RERURRIF ARG, RBIRA R S B I B R RE iR 1 T A 2K . 7
RARILAEF, BATRARSY FERATHORGEEE, FFEIRROCE B gkt bl as L EES
TRt — B IR AN E ] o

2]
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