Tables
Table 1. Average misclassification error rate (MER) and area under the ROC curve (AUC) of DE calculation for two class simulated data with 5% missing values and different rates of outliers.

	Methods
	Without  Outliers

MER (AUC)
	3% Outliers

MER (AUC)
	5% Outliers

MER (AUC)
	7% Outliers

MER (AUC)
	10% Outliers

MER (AUC)

	RF
	4.23 (0.956)
	19.76 (0.797)
	27.41 (0.720)
	31.39 (0.679)
	35.52 (0.638)

	PPCA
	3.77 (0.964)
	18.59 (0.811)
	26.03 (0.737)
	30.06 (0.698)
	34.48 (0.652)

	kNN
	4.83 (0.952)
	20.41 (0.794)
	27.85 (0.719)
	31.83 (0.678)
	35.93 (0.637)

	BPCA
	3.45 (0.967)
	21.31 (0.788)
	28.65 (0.703)
	32.34 (0.675)
	36.45 (0.641)

	EM-PCA
	3.38 (0.969)
	18.76 (0.829)
	26.08 (0.733)
	30.09 (0.707)
	36.03 (0.649)

	Zero
	16.57 (0.829)
	28.88 (0.709)
	34.15 (0.651)
	37.13 (0.623)
	39.95 (0.598)

	Mean
	5.23 (0.949)
	21.29 (0.789)
	28.62 (0.719)
	32.37 (0.672)
	36.41 (0.642)

	Median
	5.12 (0.951)
	20.99 (0.791)
	28.36 (0.706)
	32.18 (0.676)
	36.25 (0.643)

	Minimum
	12.44 (0.867)
	26.45 (0.728)
	32.26 (0.673)
	35.52 (0.640)
	38.75 (0.604)

	Proposed
	2.73 (0.973)
	2.93 (0.971)
	2.98 (0.970)
	3.03  (0.969)
	3.05 (0.969)


Table 2.  Average misclassification error rate (MER) and area under the ROC curve (AUC) of DE calculation  for three class simulated data with 5% missing values and different rates of outliers.

	Methods
	Without  Outliers

MER (AUC)
	3% Outliers

MER (AUC)
	5% Outliers

MER (AUC)
	7% Outliers

MER (AUC)
	10% Outliers

MER (AUC)

	RF
	1.42 (0.986)
	12.61 (0.871)
	19.49 (0.802)
	23.12 (0.766)
	27.64 (0.719)

	PPCA
	1.29 (0.987)
	11.54 (0.885)
	18.02 (0.820)
	21.76 (0.782)
	26.33 (0.734)

	kNN
	1.91 (0.981)
	13.31 (0.867)
	20.26 (0.794)
	23.76 (0.759)
	28.24 (0.714)

	BPCA
	1.76 (0.983)
	13.30 (0.872)
	20.21 (0.806)
	23.76 (0.771)
	28.23 (0.718)

	EM-PCA
	1.26 (0.988)
	11.61 (0.884)
	18.08 (0.826)
	21.78 (0.801)
	26.27 (0.737)

	Zero
	10.89 (0.885)
	21.79 (0.775)
	27.64 (0.722)
	30.74 (0.687)
	33.91 (0.662)

	Mean
	2.23 (0.978)
	14.32 (0.856)
	21.03 (0.791)
	24.57 (0.756)
	28.89 (0.713)

	Median
	2.09 (0.979)
	13.93 (0.857)
	20.78 (0.792)
	24.15 (0.752)
	28.73 (0.723)

	Minimum
	7.14 (0.924)
	19.02 (0.808)
	25.27 (0.739)
	28.69 (0.712)
	32.33 (0.673)

	Proposed
	1.18 (0.988)
	1.48 (0.985)
	1.57 (0.984) 
	1.81 (0.982)
	3.15 (0.969)


Table 3. Average misclassification error rate(MER) and area under the ROC curve (AUC) for two class simulated data with 5% missing values and different rates of outliers.

	Methods
	3% Outliers

MER (AUC)
	5% Outliers

MER (AUC)
	7% Outliers

MER (AUC)
	10% Outliers

MER (AUC)

	RF
	4.10 (0.9516)
	8.67 (0.9143)
	16.17 (0.8395)
	17 (0.8332)

	PPCA
	5.67 (0.9408)
	7.37 (0.9276)
	15.53 (0.8454)
	19.37 (0.8048)

	kNN
	5.53 (0.9412)
	9.27 (0.9054)
	16.57 (0.83885)
	19.6 (0.8042)

	BPCA
	5.77 (0.9391)
	8.50 (0.9149)
	16.27 (0.84025)
	21.2 (0.7882)

	EM-PCA
	5.03 (0.9460)
	7.43 (0.9270)
	15.33 (0.8475)
	15.77 (0.8385)

	Zero
	7.73 (0.9224)
	12.70 (0.8759)
	19 (0.8068)
	18.9 (0.8114)

	Mean
	5.93 (0.9371)
	9.30 (0.9059)
	16.5 (0.8358)
	21.37 (0.7858)

	Median
	6.17 (0.9353)
	9.67 (0.9021)
	16.43 (0.8366)
	19.87 (0.8021)

	Minimum
	8.67 (0.9088)
	13.70 (0.8675)
	18.87 (0.8088)
	19.27 (0.8073)

	Proposed
	1.27 (0.9882)
	1.30 (0.9878)
	1.30 (0.9876)
	1.32 (0.9872)


Table 4. average misclassification error rate and area under the ROC curve (AUC) for three class simulated data with 5% missing values and different rates of outliers.

	Methods
	3% Outliers

MER (AUC)
	5% Outliers

MER (AUC)
	7% Outliers

MER (AUC)
	10% Outliers

MER (AUC)

	RF
	5.60 (0.9661)
	10.60 (0.9122)
	12.97 (0.8631)
	21.63 (0.7687)

	PPCA
	4.33 (0.9718)
	7.73 (0.9375)
	11.03 (0.8797)
	21.47 (0.7734)

	kNN
	3.67 (0.9783)
	9.40 (0.9251)
	13.80 (0.8634)
	18.60 (0.7785)

	BPCA
	4.00 (0.9735)
	10.17 (0.9131)
	13.37 (0.8688)
	21.77 (0.7562)

	EM-PCA
	5.20 (0.9645)
	8.93 (0.9302)
	11.07 (0.8799)
	21.67 (0.7674)

	Zero
	4.67 (0.9696)
	8.67 (0.9172)
	15.80 (0.8546)
	15.20 (0.8054)

	Mean
	4.13 (0.9724)
	10.97 (0.8995)
	13.93 (0.8620)
	18.23 (0.7924)

	Median
	4.20 (0.9721)
	10.03 (0.9152  )
	13.50 (0.8673)
	17.93 (0.7948)

	Minimum
	5.23 (0.9626)
	8.30 (0.9193)
	12.13 (0.8913)
	14.33 (0.8214)

	Proposed
	1.28 (0.9892)
	1.32 (0.9877)
	1.39 (0.9862)
	1.48 (0.9835)


Table 5. Average misclassification error rate (MER) and area under the ROC curve (AUC) for two class simulated data with 10% missing values and different rates of outliers.
	Methods
	3% Outliers

MER (AUC)
	5% Outliers

MER (AUC)
	7% Outliers

MER (AUC)
	10% Outliers

MER (AUC)

	RF
	4.7 (0.9536)
	13.03 (0.8691)
	14.20 (0.8576)
	22.20 (0.7672)

	PPCA
	7.93 (0.9204)
	11.77 (0.8831)
	13.20 (0.8672)
	21.90 (0.7799)

	kNN
	8.73 (0.9108)
	15.67 (0.8412)
	16.43 (0.8360)
	19.93 (0.7915)

	BPCA
	5.97 (0.9394)
	15.43 (0.8449)
	13.43 (0.8654)
	22.43 (0.7599)

	EM-PCA
	4.67 (0.9529)
	11.53 (0.8821)
	13.23 (0.8661)
	22.17 (0.7624)

	Zero
	12.40 (0.8723)
	17.33 (0.8246)
	23.70 (0.7636)
	18.33 (0.8018)

	Mean
	11.03 (0.8873)
	15.20 (0.8467)
	13.77 (0.8623)
	20.07 (0.7853)

	Median
	11.03 (0.8876)
	14.56 (0.8571)
	14.17 (0.8584)
	20.13 (0.7814)

	Minimum
	13.97 (0.8541)
	14.73 (0.8569)
	15.87 (0.8409)
	18.50 (0.7988)

	Proposed
	1.34 (0.9892)
	1.39 (0.9873)
	1.47 (0.9864)
	1.56 (0.9835)


Table 6. average misclassification error rate (MER) and area under the curve (AUC) for three class simulated data with 10% missing values and different rates of outliers.
	Methods
	3% Outliers

MER (AUC)
	5% Outliers

MER (AUC)
	7% Outliers

MER (AUC)
	10% Outliers

MER (AUC)

	RF
	6.57 (0.9539)
	11.57 (0.8729)
	17.50 (0.8324)
	25.40 (0.7324)

	PPCA
	6.27 (0.9549)
	9.93 (0.9026)
	16.71 (0.8435)
	24.82 (0.7489)

	kNN
	4.33 (0.9748)
	13.33 (0.8537)
	19.70 (0.8167)
	21.02 (0.7827)

	BPCA
	4.45 (0.9729)
	10.80 (0.8845)
	15.80 (0.8497)
	24.82 (0.7488)

	EM-PCA
	6.17 (0.9566)
	9.43 (0.9056)
	16.40 (0.8443)
	25.96 (0.7293)

	Zero
	6.07 (0.9579)
	6.93 (0.9301)
	18.43 (0.8258)
	21.84 (0.7802)

	Mean
	4.17 (0.9757)
	11.63 (0.8717)
	19.37 (0.8072)
	22.95 (0.7673)

	Median
	4.23 (0.9754)
	11.40 (0.8735)
	18.60 (0.8201)
	20.97 (0.7920)

	Minimum
	5.80 (0.9602)
	8.77 (0.9108)
	22.07 (0.7704)
	17.51 (0.8295)

	Proposed
	1.37 (0.9872)
	1.52 (0.9856)
	1.74 (0.9837)
	1.89 (0.9829)


Table 7.  Average misclassification error rate and area under the ROC curve (AUC) of sample classification for two class real dataset (hepatocellular carcinoma ) with 26.52%  missing values and artificially imputed different rates of outliers.

	Methods
	Without Outliers

MER (AUC)
	3% Outliers

MER (AUC)
	5% Outliers

MER (AUC)
	7% Outliers

MER (AUC)
	10% Outliers

MER (AUC)

	RF
	10.67 (0.8903)
	13.61 (0.8642)
	20.16 (0.8001)
	21.18 (0.7883)
	22.61 (0.7751)

	PPCA
	15.22 (0.8495)
	16.45 (0.8365)
	26.44 (0.7364)
	26.56 (0.7355)
	26.67 (0.7323)

	kNN
	13.53 (0.8795)
	13.94 (0.8676)
	25.56 (0.7484)
	25.97 (0.7402)
	26.33 (0.7375)

	BPCA
	14.61 (0.8571)
	16.28 (0.8342)
	21.67 (0.7882)
	23.38 (0.7679)
	25.45 (0.7452)

	EM-PCA
	11.44 (0.8894)
	11.58 (0.8813)
	23.72 (0.7665)
	23.70 (0.7648)
	23.69 (0.7618)

	Zero
	11.55 (0.8874)
	12.39 (0.8747)
	15.58 (0.8433)
	17.51 (0.8246)
	19.44 (0.8026)

	Mean
	10.56 (0.8914)
	13.61 (0.8644)
	20.73 (0.7947)
	22.69 (0.7723)
	24.89 (0.7502)

	Median
	9.94 (0.9068)
	12.38 (0.8783)
	17.61 (0.8276)
	20.17 (0.7975)
	23.54 (0.7637)

	Minimum
	10.56 (0.8937)
	11.24 (0.8894)
	13.57 (0.8646)
	15.67 (0.8427)
	17.44 (0.8265)

	Proposed
	0.00 (1.00)
	0.32 (0.9972)
	0.75 (0.9929)
	1.18 (0.9895)
	1.87 (0.9837)


Table 8. Average misclassification error rate and area under the ROC curve (AUC) of sample classification for three class real dataset (MDA-MB-231) with 15.81%  missing values and artificially imputed different rates of outliers.

	Methods
	Without Outliers

MER (AUC)
	3% Outliers

MER (AUC)
	5% Outliers

MER (AUC)
	7% Outliers

MER (AUC)
	10% Outliers

MER (AUC)

	RF
	 4.23 (0.9635)
	21.57 (0.7996)
	23.53 (0.7771)
	31.96 (0.6951)
	34.70 (0.6777)

	PPCA
	 4.33 (0.9629)
	18.27 (0.8288)
	25.13 (0.7564)
	21.83 (0.7938)
	30.63 (0.7238)

	kNN
	3.43 (0.9759)
	18.63 (0.8296)
	21.80 (0.7940)
	24.56 (0.7646)
	43.56 (0.6672)

	BPCA
	8.07 (0.9267)
	18.77 (0.8207)
	22.06 (0.7836)
	26.43 (0.7475)
	33.70 (0.6858)

	EM-PCA
	4.46 (0.9619)
	19.76 (0.8101)
	19.63 (0.8161)
	21.66 (0.7938)
	34.93 (0.6741)

	Zero
	3.45 (0.9755) 
	12.20 (0.8843)
	25.86 (0.7554)
	27.40 (0.7347)
	38.53 (0.6374)

	Mean
	 3.73 (0.9728)
	11.73 (0.8858)
	25.30 (0.7597)
	26.2 (0.7452)
	35.90 (0.6668)

	Median
	 3.67 (0.9732)
	11.36 (0.8861)
	22.73 (0.7874)
	23.16 (0.7753)
	34.90 (0.6748)

	Minimum
	3.43 (0.9758)
	13.10 (0.8774)
	24.64 (0.7647)
	27.16 (0.7457)
	37.10 (0.6457)

	Proposed
	0.17 (0.9992)
	0.25 (0.9983)
	0.30 (0.9975)
	0.52 (0.9951)
	1.13 (0.9892)


