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ABSTRACT
This paper evaluates the associations of a subset of concepts extracted by VCGS (Vocabulary Cluster Generating System), a concept extraction and association tool, based on 6000 titles and abstracts downloaded from EBSCOhost Health Source – Consumer Edition database, against associations decided by 30 participants. The results show that after incorporating LSA (Latent Semantic Analysis) technique, the VCGS system establishes term associations that are not significantly different from users.  

Categories and Subject Descriptors
D.2.8 [Database Management]: Database Applications – data mining. 
General Terms
Algorithms, Performance, Design, Human Factors

Keywords
VCGS, user study, medical term association, LSA
1. INTRODUCTION

Concepts and relations are the foundation of knowledge and thought [6]. Identifying medical terms and relations between medical concepts is a crucial issue for any applications dealing with the analysis, understanding, or presentation of medical information [2, 3, 5]. With large amount of consumer health information readily available on the web, there is an urgent need for efficient tools to analyze the information. VCGS (Vocabulary Cluster Generating System) is a document analysis system that is able to automatically extract and determine associations among medical terms from consumer health literature [1]. 
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It is very common that one concept can be represented by multiple terms, and one term can express multiple concepts. Thus, associations between concepts, represented by terms, are often ambiguous [7]. The judgment of concepts associations is also affected by contextual factors, such as people’s current knowledge status and tasks at hand. Given the complexity and subjectivity of human judgment on associations between concepts, it is interesting to examine whether the system is able to make judgments that are close to human beings. 

In this paper, we set out to compare term associations generated by VCGS, based on a set of 6000 EBSCOhost titles and abstracts, with associations decided by 30 general users. This comparison evaluates the performance of VCGS. Detailed analysis of the research results can inform the design of new techniques to enhance the performance of document analysis tools in general and VCGS in particular. 

2. RESEARCH METHOD
Six thousand titles and abstracts were downloaded from EBSCOhost Health Source—Consumer Edition databases. VCGS extracted concepts and constructed associations between the extracted concepts based on the analysis of term frequency and weighting. From the 15 clusters generated by the system, we randomly selected 3 clusters. Within each cluster, we randomly selected 5 terms, resulting in 15 terms: 

· Cluster 1: diet, carbohydrate, allergy, drug, and food

· Cluster 2: diabetes, hypertensions, blood, coronary, and coronary heart disease

· Cluster 3: symptom, depression, mother, pregnancy, and postpartum

Terms within each cluster were selected to form 30 term pairs (10 pairs for each cluster). Another 15 pairs consisting of terms across clusters were randomly composed as fillers. Each pair of terms was written on a small piece of paper and presented, one pair at a time in a random order, to subjects. Subjects rated each pair of the concepts on a 0-6 scale: 0 corresponds to no association or very weak association and 6 corresponds to very strong association. Subjects were also asked to think aloud during the rating process. The sessions were videotaped. 

Thirty subjects, 15 males and 15 females, participated in the study. Of the 30 subjects, 22 were undergraduate students, 3 were graduate students, and 5 were university employees. Subjects’ major field of study varied, including psychology, social work, physics, chemistry, journalism, geography, political science, economics, nursing, advertising, international studies, English, and Spanish. Table 1 shows the demographic information of the subjects (Number of subjects, age, computer experience (year), and frequency of looking for medical information (times/month)). 
Table 1: Demographic information of subjects

	
	N 
	Age
	Comp. Exp. 
	Freq.

	Male
	15
	24.60 (8.70)
	12.33 (2.85)
	3.86 (8.14)

	Female
	15
	25.47 (11.27)
	15.40 (4.73)
	2.43 (3.83)

	Total 
	30
	25.03 (9.90)
	13.87 (4.14)
	3.12 (6.21)


3. RESULTS
ANOVA tests showed that gender did not have significant impact on people’s judgments on associations between terms. Among 45 term pairs, male and female subjects only showed significantly different judgments on 3 pairs of terms: hypertension—blood (p=.029), symptom—depression (p=.015), coronary—postpartum (p=.005).  Thus, the subsequent data analysis considered the 30 subjects as one group. 
3.1 Comparison of VCGS with human judgment on concept association 

The association judgments from human beings produced 30 vectors, each consists of 45 values (After normalization, M= .758, SD=.087). The similarity between the system and human beings was then determined by the correlations between system’s judgment and the mean of human judgments. T-test was performed to examine whether there are significant differences between human and the VCGS system. 
Figure 1 shows the results of the comparison between system judgment and human judgments (r=.587). T-test showed that there were significant differences between human and the VCGS system (p=.00). 
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Figure 1. Term association judged by human and VCGS without LSA

3.2 Improving system performance

Since the VCGS system produced term associations that are significantly different from human beings, we worked toward improving the performance of the system. LSA (Latent Semantic Analysis) was incorporated into the original VCGS system, given the fact that LSA has been found favorable to simulate a variety of human cognitive phenomena ranging from word-categorization to discourse comprehension [4]. After incorporating LSA technique, the performance of VCGS was significantly improved. Using the optimized LSA parameter k (k=11), the dimension number of reduced space, the VCGS system produced term associations that were closer to users. The correlation of the VCGS judgment and human judgments was increased to 0.697. From T-test, there were no significantly differences between human and VCGS system (p=.168), as shown in Figure 2. The result showed that VCGS, when incorporates LSA, is able to simulate human judgments in determining medical concepts associations. 
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Figure 2. Term association judged by human and VCGS with LSA (k=11)

4. CONCLUSION
We compared VCGS (Vocabulary Cluster Generating System) generated associations between medical terms, based on a consumer health document corpus, to general users’ judgments of the associations. Our user study results and the effort to improve the system performance showed that LSA (Latent Semantic Analysis) is needed for the VCGS system to produce estimations of the strength of terms associations that are close to users. 
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		0.6278		0.01		0.9005		0.6691						35		0.0260552371		0.0538		0.0407		0.0511		0.0543		0.9005

		0.6694		0.0102		0.7305		0.5028						36		0.0265763418		0.3331		0.33		0.3291		0.4216		0.7305

		0.5056		0.0324		0.9124		0.6184						37		0.0844189682		0.1873		0.1863		0.1989		0.4545		0.9124

		0.9833		0.0918		0.9337		0.8062						38		0.2391870766		0.6565		0.6565		0.6939		0.7723		0.9337

		0.2139		0		0.9892		0.1712						39		0		0.0093		0.0146		-0.0388		-0.0354		0.9892

		0.4389		0.0063		0.9779		0.2753						40		0.0164147994		0.0103		0.0031		0.0145		0.0282		0.9779

		0.2056		0		0.9255		0.3667						41		0		0.0025		0.0043		-0.0002		0.1392		0.9255

		0.65		0.0283		0.8631		0.6927						42		0.073736321		0.4617		0.4626		0.4633		0.6202		0.8631

		0.7611		0.2213		0.9921		0.9744						43		0.5766023971		0.9732		0.9732		0.9728		0.9291		0.9921

		0.9167		0.1549		0.9681		0.945						44		0.4035956227		0.6149		0.6148		0.6144		0.9681		0.9681

		0.9583		0.0683		0.9459		0.7658						45		0.1779572694		0.3624		0.3618		0.3769		0.9459		0.9459
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		No.		Term pair		Human-ave-judge		VCGS judge		VCGS/LSA(19) judge		Human-closest-judge				Human-ave-judge		LSA(10) judge		LSA(11) judge		LSA(12) judge		LSA(13) judge		LSA(13) judge		LSA(15) judge		LSA(16) judge		LSA(17) judge		LSA(18) judge		LSA(19) judge		LSA(20) judge

		1		carbohydrate diet		0.872		1.000		0.984		0.833				0.872		0.9984		0.9988		0.9979		0.9972		0.9906		0.990		0.9886		0.983		0.9844		0.9835		0.9818

		2		allergy diet		0.583		0.021		0.002		0.667				0.583		0.0705		0.1684		0.0517		0.0509		0.0362		0.037		0.0441		0.0196		0.0042		0.002		-0.0057

		3		allergy carbohydrate		0.294		0.000		-0.010		0.333				0.294		0.0581		0.1604		0.0582		0.0569		0.0308		0.029		0.0375		0.0082		-0.0078		-0.0095		-0.0204

		4		drug diet		0.642		0.010		0.112		0.500				0.642		0.4889		0.3253		0.1893		0.1744		0.1688		0.165		0.1617		0.1268		0.1266		0.112		0.0682

		5		drug carbohydrate		0.281		0.001		0.072		0.500				0.281		0.4531		0.2895		0.1732		0.1516		0.1401		0.130		0.1256		0.0866		0.0881		0.0715		0.0115

		6		drug allergy		0.861		0.142		0.433		0.667				0.861		0.4218		0.3766		0.4209		0.4161		0.4162		0.435		0.4344		0.4341		0.4326		0.4327		0.4306

		7		food diet		0.978		0.474		0.583		1.000				0.978		0.5284		0.6066		0.502		0.503		0.5064		0.506		0.5328		0.5683		0.5623		0.5826		0.5736

		8		food carbohydrate		0.922		0.232		0.563		0.833				0.922		0.5155		0.597		0.5088		0.5094		0.5076		0.505		0.5437		0.5503		0.5427		0.5625		0.5458

		9		food allergy		0.839		0.743		0.770		0.667				0.839		0.872		0.8709		0.8694		0.8685		0.8573		0.856		0.8289		0.7908		0.7842		0.7697		0.7694

		10		food drug		0.564		0.299		0.471		0.500				0.564		0.6345		0.5327		0.5466		0.5316		0.5288		0.524		0.5015		0.4837		0.4837		0.4712		0.4592

		11		diabetes diet		0.894		0.107		0.467		0.833				0.894		0.8122		0.6084		0.5294		0.5261		0.5119		0.508		0.4976		0.4811		0.468		0.4672		0.4429

		12		diabetes drug		0.769		0.024		0.535		0.500				0.769		0.6048		0.6126		0.611		0.6063		0.6065		0.545		0.5448		0.5381		0.5384		0.5346		0.5418

		13		hypertension diabetes		0.553		0.170		0.836		0.667				0.553		0.9306		0.9127		0.9112		0.8738		0.8636		0.838		0.8374		0.8413		0.8382		0.8359		0.8373

		14		blood drug		0.675		0.103		0.556		0.667				0.675		0.5727		0.5857		0.5929		0.5811		0.5812		0.568		0.5676		0.5585		0.5566		0.5558		0.5919

		15		blood diabetes		0.753		0.194		0.785		0.667				0.753		0.8668		0.8672		0.8681		0.8672		0.8669		0.856		0.8556		0.8036		0.8002		0.785		0.7751

		16		blood hypertension		0.833		0.385		0.810		0.833				0.833		0.9314		0.9293		0.93		0.8785		0.8633		0.861		0.8614		0.8148		0.8153		0.8104		0.8121

		17		coronary allergy		0.150		0.000		0.004		0.000				0.150		-0.0287		-0.1462		-0.067		-0.0623		0.0087		0.006		0.006		0.0048		0.0044		0.0042		0.0004

		18		coronary diabetes		0.503		0.064		0.630		0.833				0.503		0.9485		0.8292		0.82		0.7996		0.6321		0.631		0.6305		0.6302		0.6301		0.63		0.6163

		19		coronary hypertension		0.756		0.068		0.801		0.667				0.756		0.9502		0.9172		0.9161		0.9212		0.8145		0.806		0.8042		0.8025		0.8011		0.801		0.7738

		20		coronary blood		0.894		0.324		0.614		1.000				0.894		0.9553		0.8756		0.8709		0.8382		0.6435		0.642		0.6411		0.6212		0.6198		0.6135		0.5571

		21		chd carbohydrate		0.469		0.007		0.041		0.333				0.469		0.8832		0.3092		0.1987		0.1514		-0.042		-0.042		-0.0383		0.0285		0.0287		0.0413		0.0449

		22		chd diabetes		0.564		0.070		0.685		0.833				0.564		0.9566		0.8627		0.8536		0.8129		0.6859		0.684		0.6842		0.6847		0.6845		0.6848		0.6781

		23		chd hypertension		0.772		0.057		0.855		0.833				0.772		0.956		0.9365		0.9354		0.9419		0.8683		0.859		0.8574		0.8563		0.855		0.8546		0.8376

		24		chd blood		0.828		0.093		0.651		0.667				0.828		0.9507		0.894		0.8897		0.8327		0.6863		0.685		0.6838		0.6604		0.6591		0.6514		0.6109

		25		chd coronary		0.961		0.793		0.991		1.000				0.961		0.9975		0.9964		0.9966		0.9933		0.9915		0.992		0.9915		0.9914		0.9914		0.9914		0.9901

		26		depression allergy		0.278		0.004		-0.003		0.167				0.278		-0.064		-0.0617		-0.0056		0.005		-0.0184		-0.002		-0.0038		-0.0059		-0.0025		-0.0025		-0.0012

		27		depression coronary		0.261		0.052		0.054		0.500				0.261		0.1909		0.1495		0.1937		0.3169		0.0532		0.050		0.0499		0.0552		0.0545		0.0543		0.0523

		28		depression chd		0.328		0.060		0.160		0.167				0.328		0.2403		0.1977		0.2377		0.4045		0.1595		0.156		0.1552		0.161		0.1602		0.1599		0.1593

		29		depression symptoms		0.822		0.296		0.510		0.667				0.822		0.6731		0.6675		0.6824		0.5397		0.4996		0.509		0.5105		0.5149		0.511		0.5096		0.5085

		30		mothers diet		0.611		0.020		0.032		0.333				0.611		-0.0051		-0.0316		0.0077		-0.0067		0.0469		0.039		0.0835		0.106		0.0764		0.0324		0.0292

		31		mothers diabetes		0.342		0.000		0.327		0.333				0.342		0.3792		0.3821		0.3703		0.3675		0.3336		0.348		0.3385		0.344		0.3401		0.3269		0.3269

		32		mothers symptoms		0.286		0.120		0.490		0.167				0.286		0.7808		0.7801		0.7333		0.7445		0.68		0.540		0.5045		0.5073		0.5028		0.4901		0.4884

		33		mothers depression		0.558		0.243		0.519		0.500				0.558		0.8322		0.8309		0.7906		0.6143		0.6476		0.542		0.5163		0.5191		0.5218		0.5186		0.5189

		34		pregnancy hypertension		0.444		0.002		0.130		0.000				0.444		0.3422		0.2454		0.2517		0.2133		0.171		0.138		0.1418		0.134		0.1304		0.1302		0.1364

		35		pregnancy blood		0.628		0.026		0.041		0.333				0.628		0.1043		0.0543		0.0614		0.0623		0.0591		0.048		0.0511		0.0574		0.0537		0.0407		0.0538

		36		pregnancy symptoms		0.669		0.027		0.330		0.500				0.669		0.46		0.4216		0.4237		0.3985		0.3798		0.324		0.3291		0.3238		0.325		0.33		0.3331

		37		pregnancy depression		0.506		0.084		0.186		0.500				0.506		0.4636		0.4545		0.4568		0.1914		0.2285		0.196		0.1989		0.1936		0.1882		0.1863		0.1873

		38		pregnancy mothers		0.983		0.239		0.657		1.000				0.983		0.8011		0.7723		0.7611		0.7235		0.7301		0.741		0.6939		0.6891		0.6804		0.6565		0.6565

		39		postpartum carbohydrate		0.214		0.000		0.015		0.000				0.214		-0.0885		-0.0354		-0.0982		-0.1404		-0.0331		-0.033		-0.0388		0.0434		0.0175		0.0146		0.0093

		40		postpartum blood		0.439		0.016		0.003		0.000				0.439		0.0447		0.0282		0.0517		0.0183		0.0127		0.014		0.0145		-0.0011		0.0027		0.0031		0.0103

		41		postpartum coronary		0.206		0.000		0.004		0.167				0.206		0.2278		0.1392		0.1833		0.3112		0.0005		0.000		-0.0002		0.005		0.0044		0.0043		0.0025

		42		postpartum symptoms		0.650		0.074		0.463		0.500				0.650		0.6349		0.6202		0.637		0.5218		0.4667		0.463		0.4633		0.4677		0.4639		0.4626		0.4617

		43		postpartum depression		0.761		0.577		0.973		0.833				0.761		0.9311		0.9291		0.9319		0.9776		0.9772		0.973		0.9728		0.973		0.9732		0.9732		0.9732

		44		postpartum mothers		0.917		0.404		0.615		0.833				0.917		0.9221		0.9152		0.8735		0.6704		0.7068		0.638		0.6144		0.6165		0.6187		0.6148		0.6149

		45		postpartum pregnancy		0.958		0.178		0.362		1.000				0.958		0.7407		0.7373		0.7336		0.3588		0.3912		0.376		0.3769		0.3712		0.3649		0.3618		0.3624

																Ne		10		11		12		13		14		15.000		16		17		18		19		20		104

																Correlation		0.6321		0.6879		0.6712		0.6049		0.6742		0.691		0.7007		0.6992		0.6962		0.6966		0.6928

																Confidential		-0.07935339		-0.03774046		-0.02319045		0.00917359		0.05119105		0.06510946		0.06781949		0.07268688		0.0759284		0.07958512		0.08626623		0.350475

																Interval(95%)		0.17404672		0.21364713		0.22847045		0.25558641		0.29607562		0.30800165		0.30885162		0.31073535		0.3148227		0.31882822		0.32542266		0.550325

																Signif Diff		F		F		F		Y		Y		Y		Y		Y		Y		Y		Y
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Sheet1

		D=0.5

		R		TermNum		EffTermNum		SH-Sim		SH-Std		SH-Max		SH-Min		HH-Sim		HH-Std		HH-Max		HH-Min

		5		68		25		0.745		0.044		0.825		0.649		0.912		0.033		0.982		0.79

		6		89		31		0.71		0.039		0.781		0.627		0.909		0.032		0.973		0.795

		7		104		45		0.699		0.034		0.774		0.63		0.902		0.033		0.969		0.781

		8		122		45		0.695		0.033		0.765		0.625		0.902		0.033		0.969		0.781

		9		137		45		0.698		0.033		0.766		0.627		0.902		0.033		0.969		0.781

		10		153		45		0.697		0.033		0.766		0.625		0.902		0.033		0.969		0.781

		R=7

		D		TermNum		EffTermNum		SH-Sim		SH-Std		SH-Max		SH-Min		HH-Sim		HH-Std		HH-Max		HH-Min

		0.3		243		45		0.695		0.033		0.765		0.624		0.902		0.033		0.969		0.781

		0.4		154		45		0.697		0.034		0.768		0.624		0.902		0.033		0.969		0.781

		0.5		104		45		0.699		0.034		0.774		0.63		0.902		0.033		0.969		0.781

		0.6		78		31		0.708		0.039		0.78		0.625		0.909		0.032		0.973		0.795

		0.7		57		21		0.755		0.045		0.831		0.655		0.902		0.038		0.98		0.725

		0.8		47		12		0.774		0.039		0.845		0.706		0.922		0.045		0.988		0.697

				hh-ave		hh-std		hh-max		hh-min		hv-dist

		0		0.0488    0.0193    0.0904    0.0109    0.2670

		1		0.0488		0.0193		0.0904		0.0109		0.0682		0.0681		0.0295		0.9512		0.9318

		2		0.0488		0.0193		0.0904		0.0109		0.0689		0.0681		0.0295		0.9512		0.9311

		3		0.0488		0.0193		0.0904		0.0109		0.065		0.0681		0.0295		0.9512		0.935

		4		0.0488		0.0193		0.0904		0.0109		0.063		0.0681		0.0295		0.9512		0.937

		5		0.0488		0.0193		0.0904		0.0109		0.0625		0.0681		0.0295		0.9512		0.9375

		6		0.0488		0.0193		0.0904		0.0109		0.0718		0.0681		0.0295		0.9512		0.9282

		7		0.0488		0.0193		0.0904		0.0109		0.066		0.0681		0.0295		0.9512		0.934

		8		0.0488		0.0193		0.0904		0.0109		0.0643		0.0681		0.0295		0.9512		0.9357

		9		0.0488		0.0193		0.0904		0.0109		0.0828		0.0681		0.0295		0.9512		0.9172

		10		0.0488		0.0193		0.0904		0.0109		0.0828		0.0681		0.0295		0.9512		0.9172

		15		0.0488		0.0193		0.0904		0.0109		0.1021		0.0681		0.0295		0.9512		0.8979
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		Eig-Num		SH-Sim		SH-Std		SH-Max		SH-Min		HH-Sim		HH-Std		HH-Max		HH-Min

		1		0.885		0.037		0.961		0.792		0.902		0.033		0.969		0.781

		2		0.884		0.037		0.96		0.792		0.902		0.033		0.969		0.781

		3		0.888		0.037		0.962		0.8		0.902		0.033		0.969		0.781

		4		0.89		0.037		0.962		0.809		0.902		0.033		0.969		0.781

		5		0.89		0.037		0.963		0.814		0.902		0.033		0.969		0.781

		10		0.873		0.035		0.933		0.78		0.902		0.033		0.969		0.781

		20		0.852		0.037		0.911		0.76		0.902		0.033		0.969		0.781

		30		0.787		0.042		0.857		0.683		0.902		0.033		0.969		0.781

		45		0.739		0.045		0.819		0.623		0.902		0.033		0.969		0.781

		104		0.699		0.034		0.774		0.63		0.902		0.033		0.969		0.781
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		Human		LSA-null		LSA-5		LAS-8								LSA-null		LSA-20		LSA-19		LSA-16		LSA-11		LSA-5

		0.8722		0.3838		0.9971		0.9983						1		1		0.9818		0.9835		0.9886		0.9988		0.9971

		0.5833		0.0081		0.5595		0.1336						2		0.0211047421		-0.0057		0.002		0.0441		0.1684		0.5595

		0.2944		0		0.505		0.1228						3		0		-0.0204		-0.0095		0.0375		0.1604		0.505

		0.6417		0.0039		0.834		0.566						4		0.0101615425		0.0682		0.112		0.1617		0.3253		0.834

		0.2806		0.0005		0.7945		0.5317						5		0.0013027619		0.0115		0.0715		0.1256		0.2895		0.7945

		0.8611		0.0545		0.7814		0.4269						6		0.1420010422		0.4306		0.4327		0.4344		0.3766		0.7814

		0.9778		0.182		0.7418		0.49						7		0.4742053153		0.5736		0.5826		0.5328		0.6066		0.7418

		0.9222		0.089		0.694		0.4771						8		0.2318916102		0.5458		0.5625		0.5437		0.597		0.694

		0.8389		0.2853		0.964		0.9201						9		0.7433559145		0.7694		0.7697		0.8289		0.8709		0.964

		0.5639		0.1147		0.8842		0.6443						10		0.2988535696		0.4592		0.4712		0.5015		0.5327		0.8842

		0.8944		0.041		0.9537		0.9491						11		0.1068264721		0.4429		0.4672		0.4976		0.6084		0.9537

		0.7694		0.0094		0.7431		0.6007						12		0.0244919229		0.5418		0.5346		0.5448		0.6126		0.7431

		0.5528		0.0651		0.9804		0.9618						13		0.1696195935		0.8373		0.8359		0.8374		0.9127		0.9804

		0.675		0.0394		0.8705		0.6375						14		0.1026576342		0.5919		0.5558		0.5676		0.5857		0.8705

		0.7528		0.0746		0.9594		0.9609						15		0.1943720688		0.7751		0.785		0.8556		0.8672		0.9594

		0.8333		0.1476		0.9909		0.9509						16		0.3845752996		0.8121		0.8104		0.8614		0.9293		0.9909

		0.15		0		0.4253		-0.0108						17		0		0.0004		0.0042		0.006		-0.1462		0.4253

		0.5028		0.0246		0.9573		0.9699						18		0.0640958833		0.6163		0.63		0.6305		0.8292		0.9573

		0.7556		0.0262		0.9889		0.9472						19		0.0682647212		0.7738		0.801		0.8042		0.9172		0.9889

		0.8944		0.1244		0.9774		0.9821						20		0.3241271496		0.5571		0.6135		0.6411		0.8756		0.9774

		0.4694		0.0028		0.969		0.949						21		0.0072954664		0.0449		0.0413		-0.0383		0.3092		0.969

		0.5639		0.0268		0.9748		0.9771						22		0.0698280354		0.6781		0.6848		0.6842		0.8627		0.9748

		0.7722		0.022		0.9963		0.9537						23		0.0573215216		0.8376		0.8546		0.8574		0.9365		0.9963

		0.8278		0.0357		0.9908		0.9792						24		0.0930171965		0.6109		0.6514		0.6838		0.894		0.9908

		0.9611		0.3042		0.9942		0.9973						25		0.7926003127		0.9901		0.9914		0.9915		0.9964		0.9942

		0.2778		0.0016		0.6048		-0.0705						26		0.0041688379		-0.0012		-0.0025		-0.0038		-0.0617		0.6048

		0.2611		0.02		0.9185		0.2217						27		0.0521104742		0.0523		0.0543		0.0499		0.1495		0.9185

		0.3278		0.023		0.947		0.2732						28		0.0599270453		0.1593		0.1599		0.1552		0.1977		0.947

		0.8222		0.1136		0.9122		0.7404						29		0.2959874935		0.5085		0.5096		0.5105		0.6675		0.9122

		0.6111		0.0078		0.9472		0.2621						30		0.0203230849		0.0292		0.0324		0.0835		-0.0316		0.9472

		0.3417		0		0.8956		0.4639						31		0		0.3269		0.3269		0.3385		0.3821		0.8956

		0.2861		0.0462		0.8889		0.7923						32		0.1203751954		0.4884		0.4901		0.5045		0.7801		0.8889

		0.5583		0.0934		0.9763		0.9155						33		0.2433559145		0.5189		0.5186		0.5163		0.8309		0.9763

		0.4444		0.0006		0.9185		0.7295						34		0.0015633142		0.1364		0.1302		0.1418		0.2454		0.9185

		0.6278		0.01		0.9005		0.6691						35		0.0260552371		0.0538		0.0407		0.0511		0.0543		0.9005

		0.6694		0.0102		0.7305		0.5028						36		0.0265763418		0.3331		0.33		0.3291		0.4216		0.7305

		0.5056		0.0324		0.9124		0.6184						37		0.0844189682		0.1873		0.1863		0.1989		0.4545		0.9124

		0.9833		0.0918		0.9337		0.8062						38		0.2391870766		0.6565		0.6565		0.6939		0.7723		0.9337

		0.2139		0		0.9892		0.1712						39		0		0.0093		0.0146		-0.0388		-0.0354		0.9892

		0.4389		0.0063		0.9779		0.2753						40		0.0164147994		0.0103		0.0031		0.0145		0.0282		0.9779

		0.2056		0		0.9255		0.3667						41		0		0.0025		0.0043		-0.0002		0.1392		0.9255

		0.65		0.0283		0.8631		0.6927						42		0.073736321		0.4617		0.4626		0.4633		0.6202		0.8631

		0.7611		0.2213		0.9921		0.9744						43		0.5766023971		0.9732		0.9732		0.9728		0.9291		0.9921

		0.9167		0.1549		0.9681		0.945						44		0.4035956227		0.6149		0.6148		0.6144		0.9681		0.9681

		0.9583		0.0683		0.9459		0.7658						45		0.1779572694		0.3624		0.3618		0.3769		0.9459		0.9459
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		No.		Term pair		Human-ave-judge		VCGS judge		VCGS/LSA(19) judge		Human-closest-judge				Human-ave-judge		LSA(10) judge		LSA(11) judge		LSA(12) judge		LSA(13) judge		LSA(13) judge		LSA(15) judge		LSA(16) judge		LSA(17) judge		LSA(18) judge		LSA(19) judge		LSA(20) judge

		1		carbohydrate diet		0.872		1.000		0.984		0.833				0.872		0.9984		0.9988		0.9979		0.9972		0.9906		0.990		0.9886		0.983		0.9844		0.9835		0.9818

		2		allergy diet		0.583		0.021		0.002		0.667				0.583		0.0705		0.1684		0.0517		0.0509		0.0362		0.037		0.0441		0.0196		0.0042		0.002		-0.0057

		3		allergy carbohydrate		0.294		0.000		-0.010		0.333				0.294		0.0581		0.1604		0.0582		0.0569		0.0308		0.029		0.0375		0.0082		-0.0078		-0.0095		-0.0204

		4		drug diet		0.642		0.010		0.112		0.500				0.642		0.4889		0.3253		0.1893		0.1744		0.1688		0.165		0.1617		0.1268		0.1266		0.112		0.0682

		5		drug carbohydrate		0.281		0.001		0.072		0.500				0.281		0.4531		0.2895		0.1732		0.1516		0.1401		0.130		0.1256		0.0866		0.0881		0.0715		0.0115

		6		drug allergy		0.861		0.142		0.433		0.667				0.861		0.4218		0.3766		0.4209		0.4161		0.4162		0.435		0.4344		0.4341		0.4326		0.4327		0.4306

		7		food diet		0.978		0.474		0.583		1.000				0.978		0.5284		0.6066		0.502		0.503		0.5064		0.506		0.5328		0.5683		0.5623		0.5826		0.5736

		8		food carbohydrate		0.922		0.232		0.563		0.833				0.922		0.5155		0.597		0.5088		0.5094		0.5076		0.505		0.5437		0.5503		0.5427		0.5625		0.5458

		9		food allergy		0.839		0.743		0.770		0.667				0.839		0.872		0.8709		0.8694		0.8685		0.8573		0.856		0.8289		0.7908		0.7842		0.7697		0.7694

		10		food drug		0.564		0.299		0.471		0.500				0.564		0.6345		0.5327		0.5466		0.5316		0.5288		0.524		0.5015		0.4837		0.4837		0.4712		0.4592

		11		diabetes diet		0.894		0.107		0.467		0.833				0.894		0.8122		0.6084		0.5294		0.5261		0.5119		0.508		0.4976		0.4811		0.468		0.4672		0.4429

		12		diabetes drug		0.769		0.024		0.535		0.500				0.769		0.6048		0.6126		0.611		0.6063		0.6065		0.545		0.5448		0.5381		0.5384		0.5346		0.5418

		13		hypertension diabetes		0.553		0.170		0.836		0.667				0.553		0.9306		0.9127		0.9112		0.8738		0.8636		0.838		0.8374		0.8413		0.8382		0.8359		0.8373

		14		blood drug		0.675		0.103		0.556		0.667				0.675		0.5727		0.5857		0.5929		0.5811		0.5812		0.568		0.5676		0.5585		0.5566		0.5558		0.5919

		15		blood diabetes		0.753		0.194		0.785		0.667				0.753		0.8668		0.8672		0.8681		0.8672		0.8669		0.856		0.8556		0.8036		0.8002		0.785		0.7751

		16		blood hypertension		0.833		0.385		0.810		0.833				0.833		0.9314		0.9293		0.93		0.8785		0.8633		0.861		0.8614		0.8148		0.8153		0.8104		0.8121

		17		coronary allergy		0.150		0.000		0.004		0.000				0.150		-0.0287		-0.1462		-0.067		-0.0623		0.0087		0.006		0.006		0.0048		0.0044		0.0042		0.0004

		18		coronary diabetes		0.503		0.064		0.630		0.833				0.503		0.9485		0.8292		0.82		0.7996		0.6321		0.631		0.6305		0.6302		0.6301		0.63		0.6163

		19		coronary hypertension		0.756		0.068		0.801		0.667				0.756		0.9502		0.9172		0.9161		0.9212		0.8145		0.806		0.8042		0.8025		0.8011		0.801		0.7738

		20		coronary blood		0.894		0.324		0.614		1.000				0.894		0.9553		0.8756		0.8709		0.8382		0.6435		0.642		0.6411		0.6212		0.6198		0.6135		0.5571

		21		chd carbohydrate		0.469		0.007		0.041		0.333				0.469		0.8832		0.3092		0.1987		0.1514		-0.042		-0.042		-0.0383		0.0285		0.0287		0.0413		0.0449

		22		chd diabetes		0.564		0.070		0.685		0.833				0.564		0.9566		0.8627		0.8536		0.8129		0.6859		0.684		0.6842		0.6847		0.6845		0.6848		0.6781

		23		chd hypertension		0.772		0.057		0.855		0.833				0.772		0.956		0.9365		0.9354		0.9419		0.8683		0.859		0.8574		0.8563		0.855		0.8546		0.8376

		24		chd blood		0.828		0.093		0.651		0.667				0.828		0.9507		0.894		0.8897		0.8327		0.6863		0.685		0.6838		0.6604		0.6591		0.6514		0.6109

		25		chd coronary		0.961		0.793		0.991		1.000				0.961		0.9975		0.9964		0.9966		0.9933		0.9915		0.992		0.9915		0.9914		0.9914		0.9914		0.9901

		26		depression allergy		0.278		0.004		-0.003		0.167				0.278		-0.064		-0.0617		-0.0056		0.005		-0.0184		-0.002		-0.0038		-0.0059		-0.0025		-0.0025		-0.0012

		27		depression coronary		0.261		0.052		0.054		0.500				0.261		0.1909		0.1495		0.1937		0.3169		0.0532		0.050		0.0499		0.0552		0.0545		0.0543		0.0523

		28		depression chd		0.328		0.060		0.160		0.167				0.328		0.2403		0.1977		0.2377		0.4045		0.1595		0.156		0.1552		0.161		0.1602		0.1599		0.1593

		29		depression symptoms		0.822		0.296		0.510		0.667				0.822		0.6731		0.6675		0.6824		0.5397		0.4996		0.509		0.5105		0.5149		0.511		0.5096		0.5085

		30		mothers diet		0.611		0.020		0.032		0.333				0.611		-0.0051		-0.0316		0.0077		-0.0067		0.0469		0.039		0.0835		0.106		0.0764		0.0324		0.0292

		31		mothers diabetes		0.342		0.000		0.327		0.333				0.342		0.3792		0.3821		0.3703		0.3675		0.3336		0.348		0.3385		0.344		0.3401		0.3269		0.3269

		32		mothers symptoms		0.286		0.120		0.490		0.167				0.286		0.7808		0.7801		0.7333		0.7445		0.68		0.540		0.5045		0.5073		0.5028		0.4901		0.4884

		33		mothers depression		0.558		0.243		0.519		0.500				0.558		0.8322		0.8309		0.7906		0.6143		0.6476		0.542		0.5163		0.5191		0.5218		0.5186		0.5189

		34		pregnancy hypertension		0.444		0.002		0.130		0.000				0.444		0.3422		0.2454		0.2517		0.2133		0.171		0.138		0.1418		0.134		0.1304		0.1302		0.1364

		35		pregnancy blood		0.628		0.026		0.041		0.333				0.628		0.1043		0.0543		0.0614		0.0623		0.0591		0.048		0.0511		0.0574		0.0537		0.0407		0.0538

		36		pregnancy symptoms		0.669		0.027		0.330		0.500				0.669		0.46		0.4216		0.4237		0.3985		0.3798		0.324		0.3291		0.3238		0.325		0.33		0.3331

		37		pregnancy depression		0.506		0.084		0.186		0.500				0.506		0.4636		0.4545		0.4568		0.1914		0.2285		0.196		0.1989		0.1936		0.1882		0.1863		0.1873

		38		pregnancy mothers		0.983		0.239		0.657		1.000				0.983		0.8011		0.7723		0.7611		0.7235		0.7301		0.741		0.6939		0.6891		0.6804		0.6565		0.6565

		39		postpartum carbohydrate		0.214		0.000		0.015		0.000				0.214		-0.0885		-0.0354		-0.0982		-0.1404		-0.0331		-0.033		-0.0388		0.0434		0.0175		0.0146		0.0093

		40		postpartum blood		0.439		0.016		0.003		0.000				0.439		0.0447		0.0282		0.0517		0.0183		0.0127		0.014		0.0145		-0.0011		0.0027		0.0031		0.0103

		41		postpartum coronary		0.206		0.000		0.004		0.167				0.206		0.2278		0.1392		0.1833		0.3112		0.0005		0.000		-0.0002		0.005		0.0044		0.0043		0.0025

		42		postpartum symptoms		0.650		0.074		0.463		0.500				0.650		0.6349		0.6202		0.637		0.5218		0.4667		0.463		0.4633		0.4677		0.4639		0.4626		0.4617

		43		postpartum depression		0.761		0.577		0.973		0.833				0.761		0.9311		0.9291		0.9319		0.9776		0.9772		0.973		0.9728		0.973		0.9732		0.9732		0.9732

		44		postpartum mothers		0.917		0.404		0.615		0.833				0.917		0.9221		0.9152		0.8735		0.6704		0.7068		0.638		0.6144		0.6165		0.6187		0.6148		0.6149

		45		postpartum pregnancy		0.958		0.178		0.362		1.000				0.958		0.7407		0.7373		0.7336		0.3588		0.3912		0.376		0.3769		0.3712		0.3649		0.3618		0.3624

																Ne		10		11		12		13		14		15.000		16		17		18		19		20		104

																Correlation		0.6321		0.6879		0.6712		0.6049		0.6742		0.691		0.7007		0.6992		0.6962		0.6966		0.6928

																Confidential		-0.07935339		-0.03774046		-0.02319045		0.00917359		0.05119105		0.06510946		0.06781949		0.07268688		0.0759284		0.07958512		0.08626623		0.350475

																Interval(95%)		0.17404672		0.21364713		0.22847045		0.25558641		0.29607562		0.30800165		0.30885162		0.31073535		0.3148227		0.31882822		0.32542266		0.550325

																Signif Diff		F		F		F		Y		Y		Y		Y		Y		Y		Y		Y
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