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P300 is an enhanced positive component in EEG(Electroencephalogram) observed around 300ms after an Oddball stimulus is presented 

to a subject. It has been reported that the peak latency of P300 is dependent on the degree of task difficulty, age, educational background, 

and MMSE (Mini-Mental State Examination) score. The authors measured the peak latency of dementia patients attending the Geriatrics of 

Nagoya University hospital and identified a multiple regression equation with MMSE score as the objective variable. The 95% confidence 

interval of estimated MMSE was ±3.42. In this paper, a method to eliminate outliers of EEG data is employed. The 95% confidence interval 

was ±3.14, and the obtained model has a better ROC curve than that of a regression model without the outlier elimination. 

 

1.  

2030 700 65
20% [  16]

QOL (Quality of Life)

QOL
[Arai 15]  

[Ebly 99]
COI(Center of Innovation)

1

[  15] COI

[Wang 14]

 

MMSE (Mini Mental State Examination) [Folstein 
75], [Cockrell 88] 2

MMSE

The 32nd Annual Conference of the Japanese Society for Artificial Intelligence, 2018

2F3-OS-4b-04



 

- 2 - 

[  11]
 

P300
P300
P300 2

300ms P300
P300

P300
[Indoria 17]. P300 MMSE

[Braverman 03] Goodin [Goodin 
78] P300

[  02] P300
MMSE

[  18] P300
4 MMSE

95% 3.42
 

p 95%

[  18]
[  16] 70 MMSE

 

2.  

2.1  

2016 9 14 2016 11 16 2017 2 21
2017 5 16 MMSE20

24 1
MMSE MMSE

2016-0160)  

2.2  
P300

[Sanei 03] 2

300ms P300
P300

P300   

2.3  
PolymateII AP216 

10-20 \cite{10-20} 3 1  
($P_z$) $A_1$, $A_2$ 

1000Hz 

DELL UltraSharp 1906FPT 19 LCD Monitor
1m

4 [  16]
dt

ds D ࡰ  = ࢙ࢊ࢚ࢊ                                                 (1) 

20%
80%

 11:  

 22: MMSE  

 11:  MMSE  

The 32nd Annual Conference of the Japanese Society for Artificial Intelligence, 2018

2F3-OS-4b-04



 

- 3 - 

4 110
22 88

500ms 500ms
1000ms 4

110
 

MMSE
MMSE

 

3.  

3.1 P300  
P300 1-4Hz \cite{P300delta}

1 5Hz

0 1000ms
-100 0ms

P300  

3.2 95%  

MMSE
3.1 P300 D

p 0.05

 
MMSE

95%  

3.3 95%
 

95%

 
5  

 
 95%

ConfInt0=  
 P300 D

MMSE
 

 p
 

 MMSE  
 MMSE 95%

ConfInt = 95%  
ݐ݊ܫ݂݊݋ܥ  ≥ 0ݐ݊ܫ݂݊݋ܥ ConfInt < 

ConfInt0 ConfInt0ݐ݊ܫ݂݊݋ܥ ←  ݐ݊ܫ݂݊݋ܥ
 

4.  

4.1 4  

۳܁ۻۻ  =  −૙. ૟૟ × ൫ ൯ + ૙. ૜ૠ × ൫ ൯+ ૙. ૝૚ × ൫ ൯    (2) 

  3::  

 44:   

22: 

  5: 995%  

The 32nd Annual Conference of the Japanese Society for Artificial Intelligence, 2018

2F3-OS-4b-04



 

- 4 - 

1.61 95% 3.15 [  18]
95% 3.42

 
 p

R 2

MMSE
MMSE

MMSE  

4.2  
[  18] [  16] 70

P300 3

3  

MMSE , MMSE
MMSE [  

16] MMSE
27 27

28 6 ROC

ROC AUC 0.78
0.91  

5.  
 95%

MMSE 95% 3.14

AUC  

  

6.  
COI

 

 
[ 16] : 28  (2016). 
[Arai 15] Arai, H. et al: Japan as the front-runner of super-aged 

societies: Perspectives from medicine and medical care in 
Japan, Geriatrics & Gerontology International, Vol. 15, No. 6, 
pp 673-687 (2015). 

[Ebly 99] Ebly, E. M. et al: Living alone with dementia, 
Dementia and geriatric cognitive disorders, Vol. 10, No. 6, pp 
541- 548(1999). 

[  15]   COI
: 

(2015). 
[Wang 14]  Wang, K. et al: Detection of P300 brain waves using 

a magneto-impedance sensor, 2014 the 8th International 
Conference on Sensing Technology, Liverpool, UK, pp 2- 
4(2014). 

[Folstein 75]  Folstein M. F. et al: “Mini-mental state”: A 
practical method for grading the cognitive state of 
patients for the clinician, Journal of psychiatric 
Research, Vol. 12, No. 3, pp 189- 198(1975). 

[Cockrell 88]  Cockrell, J. R. and Folstein, M. F.: Mini-Mental 
State Examination (MMSE), Psychopharmacology bulletin, 
Liverpool, UK, pp 2- 4(2014). 

[  11]  :  2010, 
, Vol. 48, No. 6, pp 637- 639(2011). 

[Indoria 17] Indoria, S. P. et al.: A study of P300 and Mini Mental 
State Examination in Mild Cognitive Impairment and 
Alzheimer’s Dementia (2017). 

[Braverman 03]  Braverman, E. R. et al: P300 (latency) event-
related potential: an accurate predictor of memory impairment, 
Vol. 34, No. 3, pp 124- 139 (2003). 

[Goodin 78]  Goodin, D. S. et al: P300 (latency) event-related 
potential: an accurate predictor of memory impairment, Vol. 
34, No. 3, pp 124- 139 (2003). 

 [  02] :  
2  P300, Vol. 

34, No. 6, pp 491- 497 (2002). 
[  18] : MMSE

, Vol. 117, No. 417, pp 5- 10 (2018). 
[  16]  , , : 

 P300 , 
Vol. 115, No. 514, pp 201- 206 (2016). 

[Sanei 03] Sanei, S. and Chambers, J. A.: EEG Signal Processing, 
WILEY (2007). 

 

  
33: P300 3

 

  6:: ROC     
      ( )    ( )  
 

The 32nd Annual Conference of the Japanese Society for Artificial Intelligence, 2018

2F3-OS-4b-04


