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Fig.1 Example of human-computer emotional dialogue in Mongolian
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Fig. 2 Architecture of the Mongolian emotional dialogue generation model with morphological encoding unit
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S oexp (P p)
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4.3 XfLbAEE

R T B UE IR T I A R R 4 ST LAY 3 kg QO A X A RS R (Basic) : BEillf Seq2Seq
B (S28) A M AR i W6 R S8 B FEAS 25 4 5 S2S - Att R, 7 S2S JE it F i A Attention ML L) 4%
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To# RNN,IE A K SCA RIS 6 5 50 . @45 44 18 58 FE AR (Structural) « 48 31 2 U8 IH g 5 2% - 15
AL A (HRED) , B 11 1 18] 9% 5 A1) 9% 51 0 P )2 Uk 25 #4) 4l B 82 A5 X 15 5 Meta AT JF U5 (9 Blender-
Bot'™, & & A2 4 A 15K TF OO s A A 2 — 5 3 5 | A K R I R R AL (8 A A i
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BRSNS X 3 B T 1 W I T B S TS S — AN G — B9 I 538 5 B AU AE 42 % Fir 5 NLP
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ZREE . AN ,PPLAA Ky 46. 35, W& 5 T3 43 T ZRAsi Y (H A7 I ofi iff 258 5 T 1) 4056 , 1 1) 1 o
IR 93. 2% , T A EAERG 25 3 90. 400, ¥y W FH U T HAWRIAL 7S5 F ARV RIS S Al v, T
YR B A DialoGPT M ST5 R I Af o B X458 7% A4 sl 8, )R4E ECM L EmpDG #l EmoDS £
BLEU il Rouge 55 A& i 48 b5 b WA T I S A8 (FE 7] 4 1 B A3 it 2R R B0 b e AR X
M FRIN, =3 1 1F )1 B E T 28 433 36 31 88. 3940 .89. 1% F189. 6 %6 , 171 ] 1 IR Mk ff 543 1) Ay 84. 7 %
85. 2% F185. 9% , 3 ik SLAR Y BEAZ AF — o Bt B b 3Lk A 1) 195 SRR ) 2B A £ TR 475 SRR 1 4
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2 AT I — L RE TR AR A G E R . R 285 R BoR, KBRIE A SIS (w/o
Morph) Ji5 , 8 8 BLEU FIF 8% ) 258 35 4 5 K B T %, 3R MR 2845 18 X B8 455 70 32 A R 175 J 2 fi
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AT, R R AL AR R ZE A M e b BT S B DTk .
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F1 FHIEMARSHRBTENEIEER

Table 1 Comparison experimental results of Mongolian word formation morphological coding methods

H 5 LI BLEU  Rouge Distinct-1  PPL  IERIEEMERMER/Y% G s %/ %
Basic Transformer  0.3495  16.21 0.57 30.75 87.5 83.7
S2s 0.2450  14.01 0.67 56. 89 85.9 82.4
S2S+Attention  0.2870  14.92 0.70 50. 12 — —
Structural HRED 0.3120  15.30 0.68 48.00 — —
SPHRED 0.3200  16.00 0.63 44. 20 — —
BlenderBot 0.4110 21.54 0.69 30.09 — —
Pre-train DialoGPT 0.4425  22.10 0.75 28.24 — —
mBART-50 0.3958  20.24 0.70 32.18 — —
STS 0.4350  21.90 0.72 27.34 — —
Sentiment ECM 0.4500  22.00 0.71 26.50 88.3 84.7
EmpDG 0.4620 23.15 0.71 25.10 89.1 85.2
EmoDS 0.4716  19.46 0.65 24.17 89.6 85.9
AR SR 0.4873  22.30 0.72 46. 35 93.2 90. 4

EBARTEBEAEZ A L REER,

F2 HEIEER

Table 2 Ablation experimental results

R BLEU Rouge Distinet-1 PPL  IE RIS/ % 1) 1 BMER 2R/ %6
AR SR 0.4873 22.30 0.72 46.35 93.2 90. 4
EBREARY  0.3754 17.91 0.68 50. 50 89.8 86.1
ELRER GRS 0.4180 21. 20 0.68 48.49 90.5 87.3
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Fig.3 Comparison of Mongolian word form attention weights
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Fig.4 Comparison of the proposed model with other models in semantic sentiment consistency
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Table 3 Case results of the proposed model and other baseline models
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Morphological Encoding Unit for Mongolian Emotional
Dialogue Generation

WANG Kuibo',MA Zhigiang"*, WANG Hongbin', WANG Zizhou',
SONG Jingwei', YIN Hui'
(1. College of Intelligent Science and Technology, Inner Mongolia University of
Technology, Hohhot 010080, China;
2. Inner Mongolia Autonomous Region North Border Cybersecurity Key Laboratory,
Hohhot 010080, China)

Abstract: Mongolian, an agglutinative language, allows a single root to derive numerous words
with varying nuances and emotional intensities. However, existing models primarily rely on word- and
character-level representations, lacking explicit modeling of the root-suffix structure inherent in Mongo-
lian. The deficiency often leads to generated responses that are monotonous and contextually inappropri-
ate. To address this issue, a morphological encoding method for Mongolian emotional dialogue generation
is proposed. Built upon the Transformer architecture, a morphological encoding unit is introduced,
which comprises a root embedding layer, a hierarchical positional encoding for suffixes, and a morpho-
logical attention mechanism to explicitly model the root-suffix relationship. Furthermore, a probabilistic
fusion mechanism is employed to combine morphological vectors with semantic vectors, enhancing the
model's comprehension of derived words and emotional expressions. Experiments conducted on a self-
constructed Mongolian emotional dialogue dataset show that the method outperforms various baseline
models across multiple metrics, including BLEU, Rouge, Distinct-1, and emotion classification accu-
racy. Notably, it achieves an accuracy of 93. 2% for positive emotions and 90. 4% for negative emotions.
Ablation studies and visualization analysis of the morphological attention mechanism further validate the ef-
fectiveness of the incorporated morphological information and the fusion mechanism. The research pro-
vides a novel modeling approach for emotional dialogue generation in low-resource languages.

Key words: Mongolian; emotional dialogue generation; morphological encoding; Transformer



