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Introduction

• Machine learning: data + model → prediction
• Quality of prediction depends on both good models and

high-quality data
• Scientists spend about 3/4th of their time in iterative pre-

processing of data
• Pre-processing: cleansing, validation and transformation
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Data quality measures

• Class Overlap: Overlapping regions among different classes
• Label Purity: Noise ratio and the number of noisy samples in 

the data
• Class Parity: Class imbalance ratio
• Feature Relevance: Importance of each feature with respect 

to the target variable (class) and other features
• Data Homogeneity: Transformation of data into the user's 

intended format
• Data Fairness: Identifies the bias in the dataset and returns 

the disparate impact score
• Correlation Detection: Detect correlated features
• Data Completeness: Detects missing values
• Outlier Detection: Detect and remove outliers (deviates so 

much from other observations) in the dataset
• Data Duplicates: Remove duplicate records to clean the data
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Assumptions

• Class Overlap:
• Label Purity:
• Class Parity:
• Feature Relevance:
• Data Homogeneity:
• Data Fairness:
• Correlation Detection:
• Data Completeness:
• Outlier Detection:

Most people evaluate these 
quality metrics 

independently and assume 
that poor quality affects 

outcomes

• Data Duplicates:
Framework: Evaluate the data quality by defining an 
objective and looking at the overall model performance.
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Proposed method
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Learning weights of data quality measures
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Static features of the ADNI dataset (ADNIMERGE table)

Feature Type Column Name
Baselines
(44 features)

CDRSB_bl, ADAS11_bl, ADAS13_bl, ADASQ4_bl, MMSE_bl, 
RAVLT_immediate_bl, RAVLT_learning_bl, RAVLT_forgetting_bl, 
RAVLT_perc_forgetting_bl, LDELTOTAL_BL, DIGITSCOR_bl, TRABSCOR_bl, 
FAQ_bl, mPACCdigit_bl, mPACCtrailsB_bl, Ventricles_bl, Hippocampus_bl, 
WholeBrain_bl, Entorhinal_bl, Fusiform_bl, MidTemp_bl, ICV_bl, MOCA_bl, 
EcogPtMem_bl, EcogPtLang_bl, EcogPtVisspat_bl, EcogPtPlan_bl, 
EcogPtOrgan_bl, EcogPtDivatt_bl, EcogPtTotal_bl, EcogSPMem_bl, 
EcogSPLang_bl, EcogSPVisspat_bl, EcogSPPlan_bl, EcogSPOrgan_bl, 
EcogSPDivatt_bl, EcogSPTotal_bl, ABETA_bl, TAU_bl, PTAU_bl, FDG_bl, PIB_bl, 
AV45_bl, FBB_bl.

Demographics
(6 features)

AGE, PTGENDER, PTEDUCAT, PTETHCAT, PTRACCAT, PTMARRY

Genetics
(one feature)

APOE4

Diagnosis class
(one feature)

DX_bl
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Simulation

• Random sub-tables were generated (R=4, d=500)
• Five diagnosis groups of patients at baseline (CN, pMCI, 

sMCI, and AD)
• Data quality features: Pearson Correlation (PC), 

Missing Values, Spearman Correlation, Outliers, and 
Class overlap

• Classification method: Random Forest (RF) classifier
• Clustering method: Agglomerative and k-means 

clustering (Silhouette Coefficient for calculating the 
accuracy of clustering)

• Random Forest Regression for learning the weight 
vector
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Results

• Mean weight vector: W* = (0.2005, 0.207, 0.2812, 
0.0115, 0.2998) for PC, Spearman Correlation, Missing 
Values, Outliers, and Class Overlap, respectively

• Weights of five data quality measures:

• Details of the best sub-table:

Run PC Spearman Missing Values Outliers Class Overlap

1 0.1727 0.2331 0.2729 0.0088 0.3125
2 0.2123 0.181 0.3034 0.0042 0.299
3 0.2062 0.2177 0.2733 0.0132 0.2895
4 0.2109 0.1962 0.275 0.0197 0.2982

Run Rows Columns PC Spearman Missing
values

Outliers Class
Overlap

Classification
Accuracy

Total
Quality

1 1532 21 0.6708 0.6736 0.7685 1 0.495 0.7383 0.6499
2 1394 18 0.6563 0.6502 0.7277 1 0.4924 0.7188 0.6299
3 1474 16 0.7606 0.7492 0.8023 1 0.3212 0.6459 0.641
4 1994 16 0.7198 0.7163 0.6372 1 0.6433 0.7678 0.6761
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Conclusion

• Data readiness is important to evaluate, and it
encompasses various aspects related to data quality

• We developed a data readiness framework to evaluate
AD cohorts with an objective to improve dementia
assessment

• A manuscript based on these findings is in preparation
• Limitation: Over reliance on such measures can lead to

good modeling frameworks but can limit progress
towards building true AI-based systems



Acknowledgments

Funding:


	Evaluation of machine learning-readiness in Alzheimer’s disease data cohorts
	Introduction
	Data quality measures
	Assumptions
	Proposed method
	Learning weights of data quality measures
	Static features of the ADNI dataset (ADNIMERGE table)
	Simulation
	Results
	Conclusion
	Acknowledgments





Accessibility Report





		Filename: 

		Data Readiness Kolachalama - AI close out meeting_BH_SG.pdf









		Report created by: 

		



		Organization: 

		







[Enter personal and organization information through the Preferences > Identity dialog.]



Summary



The checker found no problems in this document.





		Needs manual check: 2



		Passed manually: 0



		Failed manually: 0



		Skipped: 1



		Passed: 29



		Failed: 0







Detailed Report





		Document





		Rule Name		Status		Description



		Accessibility permission flag		Passed		Accessibility permission flag must be set



		Image-only PDF		Passed		Document is not image-only PDF



		Tagged PDF		Passed		Document is tagged PDF



		Logical Reading Order		Needs manual check		Document structure provides a logical reading order



		Primary language		Passed		Text language is specified



		Title		Passed		Document title is showing in title bar



		Bookmarks		Passed		Bookmarks are present in large documents



		Color contrast		Needs manual check		Document has appropriate color contrast



		Page Content





		Rule Name		Status		Description



		Tagged content		Passed		All page content is tagged



		Tagged annotations		Passed		All annotations are tagged



		Tab order		Passed		Tab order is consistent with structure order



		Character encoding		Passed		Reliable character encoding is provided



		Tagged multimedia		Passed		All multimedia objects are tagged



		Screen flicker		Passed		Page will not cause screen flicker



		Scripts		Passed		No inaccessible scripts



		Timed responses		Passed		Page does not require timed responses



		Navigation links		Passed		Navigation links are not repetitive



		Forms





		Rule Name		Status		Description



		Tagged form fields		Passed		All form fields are tagged



		Field descriptions		Passed		All form fields have description



		Alternate Text





		Rule Name		Status		Description



		Figures alternate text		Passed		Figures require alternate text



		Nested alternate text		Passed		Alternate text that will never be read



		Associated with content		Passed		Alternate text must be associated with some content



		Hides annotation		Passed		Alternate text should not hide annotation



		Other elements alternate text		Passed		Other elements that require alternate text



		Tables





		Rule Name		Status		Description



		Rows		Passed		TR must be a child of Table, THead, TBody, or TFoot



		TH and TD		Passed		TH and TD must be children of TR



		Headers		Passed		Tables should have headers



		Regularity		Passed		Tables must contain the same number of columns in each row and rows in each column



		Summary		Skipped		Tables must have a summary



		Lists





		Rule Name		Status		Description



		List items		Passed		LI must be a child of L



		Lbl and LBody		Passed		Lbl and LBody must be children of LI



		Headings





		Rule Name		Status		Description



		Appropriate nesting		Passed		Appropriate nesting










Back to Top


<<

  /ASCII85EncodePages false

  /AllowPSXObjects false

  /AllowTransparency false

  /AlwaysEmbed [

    true

  ]

  /AntiAliasColorImages false

  /AntiAliasGrayImages false

  /AntiAliasMonoImages false

  /AutoFilterColorImages true

  /AutoFilterGrayImages true

  /AutoPositionEPSFiles true

  /AutoRotatePages /All

  /Binding /Left

  /CalCMYKProfile (None)

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (Adobe RGB \0501998\051)

  /CannotEmbedFontPolicy /Warning

  /CheckCompliance [

    /None

  ]

  /ColorACSImageDict <<

    /HSamples [

      1

      1

      1

      1

    ]

    /QFactor 0.15000

    /VSamples [

      1

      1

      1

      1

    ]

  >>

  /ColorConversionStrategy /UseDeviceIndependentColor

  /ColorImageAutoFilterStrategy /JPEG

  /ColorImageDepth -1

  /ColorImageDict <<

    /HSamples [

      1

      1

      1

      1

    ]

    /QFactor 0.15000

    /VSamples [

      1

      1

      1

      1

    ]

  >>

  /ColorImageDownsampleThreshold 1.50000

  /ColorImageDownsampleType /Bicubic

  /ColorImageFilter /DCTEncode

  /ColorImageMinDownsampleDepth 1

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /ColorImageResolution 300

  /ColorSettingsFile ()

  /CompatibilityLevel 1.6

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /CreateJDFFile false

  /CreateJobTicket false

  /CropColorImages false

  /CropGrayImages false

  /CropMonoImages false

  /DSCReportingLevel 0

  /DefaultRenderingIntent /Default

  /Description <<

    /ENU ([Based on '[High Quality Print]'] Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /DetectBlends true

  /DetectCurves 0

  /DisplayDocTitle true

  /DoThumbnails false

  /DownsampleColorImages true

  /DownsampleGrayImages true

  /DownsampleMonoImages true

  /EmbedAllFonts true

  /EmbedJobOptions true

  /EmbedOpenType false

  /EmitDSCWarnings false

  /EncodeColorImages true

  /EncodeGrayImages true

  /EncodeMonoImages true

  /EndPage -1

  /GrayACSImageDict <<

    /HSamples [

      1

      1

      1

      1

    ]

    /QFactor 0.15000

    /VSamples [

      1

      1

      1

      1

    ]

  >>

  /GrayImageAutoFilterStrategy /JPEG

  /GrayImageDepth -1

  /GrayImageDict <<

    /HSamples [

      1

      1

      1

      1

    ]

    /QFactor 0.15000

    /VSamples [

      1

      1

      1

      1

    ]

  >>

  /GrayImageDownsampleThreshold 1.50000

  /GrayImageDownsampleType /Bicubic

  /GrayImageFilter /DCTEncode

  /GrayImageMinDownsampleDepth 2

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /GrayImageResolution 300

  /ImageMemory 1048576

  /JPEG2000ColorACSImageDict <<

    /Quality 30

    /TileHeight 256

    /TileWidth 256

  >>

  /JPEG2000ColorImageDict <<

    /Quality 30

    /TileHeight 256

    /TileWidth 256

  >>

  /JPEG2000GrayACSImageDict <<

    /Quality 30

    /TileHeight 256

    /TileWidth 256

  >>

  /JPEG2000GrayImageDict <<

    /Quality 30

    /TileHeight 256

    /TileWidth 256

  >>

  /LockDistillerParams false

  /MaxSubsetPct 100

  /MonoImageDepth -1

  /MonoImageDict <<

    /K -1

  >>

  /MonoImageDownsampleThreshold 1.50000

  /MonoImageDownsampleType /Bicubic

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /MonoImageResolution 1200

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /NeverEmbed [

    true

  ]

  /OPM 1

  /Optimize true

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting true

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /BleedOffset [

        0

        0

        0

        0

      ]

      /ConvertColors /NoConversion

      /DestinationProfileName ()

      /DestinationProfileSelector /NA

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure true

      /IncludeBookmarks true

      /IncludeHyperlinks true

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles true

      /MarksOffset 6

      /MarksWeight 0.25000

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PageMarksFile /RomanDefault

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

    <<

      /AllowImageBreaks true

      /AllowTableBreaks true

      /ExpandPage false

      /HonorBaseURL true

      /HonorRolloverEffect false

      /IgnoreHTMLPageBreaks false

      /IncludeHeaderFooter false

      /MarginOffset [

        0

        0

        0

        0

      ]

      /MetadataAuthor ()

      /MetadataKeywords ()

      /MetadataSubject ()

      /MetadataTitle ()

      /MetricPageSize [

        0

        0

      ]

      /MetricUnit /inch

      /MobileCompatible 0

      /Namespace [

        (Adobe)

        (GoLive)

        (8.0)

      ]

      /OpenZoomToHTMLFontSize false

      /PageOrientation /Portrait

      /RemoveBackground false

      /ShrinkContent true

      /TreatColorsAs /MainMonitorColors

      /UseEmbeddedProfiles false

      /UseHTMLTitleAsMetadata true

    >>

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXBleedBoxToTrimBoxOffset [

    0

    0

    0

    0

  ]

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXOutputCondition ()

  /PDFXOutputConditionIdentifier (CGATS TR 001)

  /PDFXOutputIntentProfile ()

  /PDFXRegistryName (http://www.color.org)

  /PDFXSetBleedBoxToMediaBox true

  /PDFXTrapped /False

  /PDFXTrimBoxToMediaBoxOffset [

    0

    0

    0

    0

  ]

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /ParseICCProfilesInComments true

  /PassThroughJPEGImages true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness false

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /sRGBProfile (sRGB IEC61966-2.1)

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice





