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Abstract � Assessment of speech intelligibility under noisy conditions requires experimental subjects to listen to and 
evaluate many sounds. Thus, the burden on subjects is significant, and carrying out large-scale experiments is not easy. For 
lowering evaluation costs, the number of words on intelligibility evaluation word lists need to be reduced. By using binomial 
distribution to express intelligibility, conducting experiments with one word per condition is possible for all words whose 
likelihood of cognition is the same. In this paper, we proposed an estimate method from results of subjective evaluation useing 
only 20 words. The ability of estimator to predict subjective assessment values resulted in the root mean squared error of 0.068 
on the overall condition average. 
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�:Ȫ¹¨Ĺö&�%
;�  
� �Ī� 3 mQZ¡%+ĹöȎŀ>Ø 4 ' 5 *ïç
'Əç*¨�%Ɵ��Øz+ ref. ,Ø 1 *Ɵ� m`
@orQ÷ȥ+�>ƍ
 ĞŖŶ*8;ĹöȎŀ&�

;�mQZ�'+ RMSE ' SRT >Ǒ 3 *Ɵ��F ,ï
ç& M ,Əç+ƷŚ>Ɵ��¡�'�%ïç+ń�

RMSE ,Ā�
�ȪmQZ C +4Əç+ń� 0.019 f
CrZĀ�
�3 ȪSRT ,¡ 6 ŕ�+ēÞ�>Ų5
;' -11.47 dB 'm`@orQ÷ȥ*Ǿ
�');�Ȫ
Őì�'ŐĀ�+ċ, 1.9 dB �;��<V RMSE '
SRT +-V$�*$
%,Ȫ�ƍ� mQZ*Ì3<
;¼ǧ��+ǦƜțňĖ�Ĝȡ�%
;'ǂ�V<;� 

 
Ø 2� 1 éŀiYn+�Ȩïç  list Aȩ  

 

 
Ø 3� 1 éŀiYn*8;ĹöȎŀȨïçȩ  

 

 
Ø 4� 1 éŀiYn*8;ĹöȎŀȨƏçȩ  

 
Ǒ 3� ĻŞŶ 1 éŀiYn+ƷŚ  

 List A List B List C 
F M F M F M 

RMSE 0.052 0.078 0.055 0.108 0.075 0.056 
SRT 
(dB) -12.6 -10.8 -11.9 -10.7 -11.0 -11.4 
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3.5. 2 ��204*,-���+����  
� 1 éŀiYn&,ȪĻŞŶ*ƍ
;mQZ+Ĝȡ�
4V< �ƊƎ'�%ȪĻŞŶ, 1 ŕ�* 1 ¼ǧ+ 
5ȪÉtŕ�&+ĹöȎŀ+ċ,Ȫ¼ǧ+ǦƜ�Ƹ®

&�%
)
�'�½Õ'ǂ�V<;���&ȪFW07
+ǟǛ*­ƍ� ¼ǧ�'+ǦƜțňĖ&�;ǘûĖ

�>ǩŇéŀ*³� 2 éŀiYn*8#%ĹöĤǅ
�Ëw�;.ůǺ�;�ĹöȎŀ+�Ī*ƍ
;�ǚ

Ė' SNR �, 1 éŀiYn'É��>ƍ
;�  
 Ø 5 * 2 éŀiYn+Ȏŀ�>Ɵ��ǘûĖ�*8
#% SNR '�ǚĖ+���é¶�%�:ȪǘûĖ��
x�;*$<ȪlJiC[Ȏŀ+ƥ"w�; SNR +�
�Ȧ
�*l`Z�%
;��<,ǘûĖ���);

N(ȪÉt+ SNR &,Ǆ�¿:*��);�'>Ɵ�
%
;�Ø 6Ȫ7 *ïç'Əç+ǘûĖ� 5.50 &©:
§� Ĺö�ǚĖ' SNR +Ȏŀ>mQZ�'*Ɵ��
��&ƍ
 ǘûĖ� 5.50 ,ȪȦǘûĖ'zȦǘûĖ
+ȏ�&�:ȪȎŀ+ěƅċ�§7�
�'�%ķƍ

� �Øz+ ref. ,Ø 1+ƷŚ+Əï¬+¥ĺ&�;�
ƷŚ8:Ƅö+ǘûĖ�&©:§� åÈ,Ȫïç+

mQZ CȪƏç+mQZ B +8�*Ø 3Ȫ4 '���
ì��Ɣ);mQZ'�3:é¶+)
mQZ��;� 
� mQZ�'+ RMSE'ēÞǘûĖ�+ SRT>Ǒ 4*
Ɵ��1 éŀiYn+ƷŚ'Éť*Ȫïç+ RMSE �
��ȪƏĤ,ǈĒȦ5&�;��0%+ŕ�& RMSE
�ľÒ�%�:ȪŐ6é¶+ì�
mQZ C ,ïç�
0.007fCrZȪƏç� 0.003fCrZľÒ� �3 Ȫ  
SRT , 1 éŀiYn'N2É�&ȪŐì�'ŐĀ�+
ċ� 1.7 dB ' 1 éŀiYn8:6 0.2 dB ľÒ� �  
 

Ǒ 4� ĻŞŶ 2 éŀiYn+ƷŚ  

 List A List B List C 
F M F M F M 

RMSE 0.049 0.075 0.055 0.107 0.068 0.054 
SRT 
(dB) -12.5 -10.9 -11.9 -10.8 -11.2 -11.4 

 

4. ǂü  
4.1. 1 ��204) 2 ��204+	  
� Ǒ 5 *éŀiYn¬+ēÞ RMSE >Əï¬¾.Əï
ŹÈ+ēÞ*¨�%Ɵ��2 éŀ*�;�'&Əïē
Þ, 0.003 ľÒ� �Ȫ�+ċ,=�.&�:ȪTs
KWZ'�;ȌƖƉå&+­ƍ>ǂĩ�;'¼Ʋ)ǚ

Ř�Ǐ�; 1 éŀiYn&6¹¨ƘƗ>ȃĪ&�;å
È�ë
'ǂ�V<;�1 éŀ&¹¨&�# ƊƎ'
�%Ȫ SNR ,{Ǚǡ�+LrZpsnŕ�&�:Ȫé
¶đ�ì�
+*ý�ȪǘûĖ�,ǡ�¼ǧ>ųö�

;ȗ (2.3 ƫ )*ȪȦǘûĖ¼ǧ+4*ȑö�  5Ȫǩ
Ňéŀ'�%őµ&,).# ÂǅĤ��;�  

 
Ø 5� 2 éŀiYn+�ȨƏç  list Aȩ  

 
Ø 6� 2 éŀiYn*8;ĹöȎŀ  

Ȩïç -ǘûĖ� 5.50ȩ  

 
Ø 7� 2 éŀiYn*8;ĹöȎŀ  

ȨƏç -ǘûĖ� 5.50ȩ  
 

Ǒ 5� iYn¬+ēÞ RMSE 

 1 éŀiYn  2 éŀiYn  
F M F M 

ēÞ  
RMSE 

0.061 0.081 0.057 0.078 
0.071 0.068 
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4.2. ���+!�	*'%(  
� ĻŞŶ, 1 éŀiYnȪ2 éŀiYn£*Ɩǣǃċ
��;�Ø 8 * 1 éŀiYn*��; SRT +Əïċ�
Ő6ì�
mQZ A +ƷŚ>¥ĺ�;�Ø 1 +m`@
orQ÷ȥ+ƷŚ'ů0;'� SNR *��;Əç+

�ǚĖ��
ƀ,£ȁ�;�ȪȦ
Ƭ×&+Əï+ 

<ŏ=:�ǹ�%
)
�mQZ A ,ȪØ 3 8:ïç
,m`@orQ8:�ǚĖ�Ȧ�ȪØ 4 +Əç,m`
@orQ8:�ǚĖ���)#%�:Ȫ÷ȥ SNR �/
+¼ǧ+±:ę%Ŷ>¥Šǜ�;ġǕ��;�  

 
Ø 8 mQZ A *��; 1 éŀiYn+Əïċ (¥ĺ ) 

 

5. 3'5  
� ȟç�ǚĖ+ĹöȎŀ>µƈƗ*Ų5; 5Ȫ SNR
��'* 1 ¼ǧ3&ǡ�¼ǧ>ŢƦ*ŻV� {Ǚǡ
�ƷŚ+pPQXBWIÔď*8;�ǚĖĹöȎŀ>

SNR +4+ 1 éŀiYn'ǘûĖ�6³� 2 éŀi
Yn>�Ī�Ȫ�+Ĥǅ>ůǺ� ��+ƷŚȪ2 é
ŀiYn&,ȪēÞ& 0.003 fCrZ RMSE �ľÒ�
;�ȪĻŞĬŶ+­ƍýǰ');ȟȡŨÓȌƖƉå+

ƸǛǚŘ>ƁȚ*�;�'>ǂ�;' 1 éŀiYn&
6¹¨)Ĥǅ&�;��.�Ȫ�ƍmQZ+Ĝȡ*8

: SRT ,Őì& 1.9 dB +ċ��:Ȫ­ƍ¼ǧ+ȅöŶ
>Šǜ�;ġǕ��;�³�%ȪĻŞŶ+÷lQXh

+ȌƖ/+Ģƍ+ 5Ȫȟç*�ȀƄĤ>ƕ4ǽ?!

åÈ)(+ĹöĤǅ>ǡ��;�ö&�;�  
 

ǭǻ  
œƝƤ+tȆ,Ȫ JSPS ƠƝǴ (16K21584)Ȫ (¢ǲ )�

ĊƜǅƝƤĵǆǲÖ  ēĪ 27 ĔĖƝƤ´ĪȪ (¢ǲ )Ȝ
Űȁ�ŋ¾ǲÖ  ƝƤǪś´Ī¾.ŗ·ìôȜŰȁ�
ƝƤī£ÉƝƤbpPEIZȨH26/A14ȩ+´Ī>À�
÷Ņ� �Ȏ�ǃ'ǒȥǃÇ�*Ĩǭ�;�  
�
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