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YOUR SITUATION @ )  Statistical Discovery: From SAS.

JOB TITLE: DIR. OR MGR. / ANALYST, SCIENTIST, OR ENGINEER
CRITICAL BUSINESS ISSUE: IMPROVE PROCESS PERFORMANCE -
DELIVER ANALYSES TO LEADERS - QUICKER,
USING FEWER RESOURCES - WORK SMARTER!

PROBLEMS/REASONS: NEED TO DO SAME WORK WITH FEWER PEOPLE,
BUDGETS SHRINKING, SHORTER DEADLINES

SPECIFIC CAPABILITIES: EFFICIENT ANALYTICAL, MACHINE LEARNING,
AND DYNAMIC DATA VISUALIZATION METHODS

DELTA: REPLACING ONE “FTE” SAVES = $250K



EXPLORATORY DATA DYNAMIC LINKING AMONG ALL GRAPHS AND DATA TABLE ALLOWS SELECTION OF
ANALYSIS SUSPICIOUS DATA IN ONE GRAPH, AND SEE POSSIBLE CORRELATIONS IN ALL!
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EXPLORATORY DATA DYNAMIC LINKING AMONG ALL GRAPHS AND DATA TABLE ALLOWS SELECTION OF
ANALYSIS SUSPICIOUS DATA IN ONE GRAPH, AND SEE POSSIBLE CORRELATIONS IN ALL!
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HIGHLY
DRAG AND DROP VARIABLES TO|DROP ZONES JTO EXPLORE RELATIONSHIPS

INTERACTIVE (F ter DATA| TO DRILL DOWN TO FIND INSIGHTS, MORE THAN A DOZEN “GRAPHS”
GRAPH BUILDER
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HIGHLY
INTERACTIVE 2RAGAND DROP VARIABLES TODROP ZONES TO EXPLORE RELATIONSHIPS
FILTER DATA TO DRILL DOWN TO FIND INSIGHTS, MORE THAN A DOZEN “GRAPHS”
GRAPH BUILDER
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MULTIVARIATE

DRAG & DROP INDIVIDUAL FITS OF EACH CONTINUOUS FACTOR BY GENDER
VISUAL MODELING

Graph Builder
VO2max vs. Runtime & 5 more
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MULTIVARIATE
VISUAL MODELING

4 ~ Graph Builder
| Recall || Dialog | Done

DRAG & DROP INDIVIDUAL FITS OF EACH CONTINUOUS FACTOR BY GENDER
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MULTIVARIATE
VISUAL MODELING

Graph Builder

VISUALLY IDENTIFY MOST LIKELY TERMS IN FINAL MODEL
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RECODE, OUTLIER DETECTION, AND IMPUTE MISSING VALUES, STACK, SPLIT, ETC.
DATA WRANGLING

“WHAT YOU JUST DID IN MINUTES TAKES ME HOURS (DAYS!) IN EXCEL...”
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Multivariate Robust Outliers Given a robust centers and covariance, measure Mahalanobis
distance
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DESIGN OF DERIVE MAXIMUM INFORMATION FROM FEWEST TESTS -
EXPERIMENTS YIELDING “INTERACTIVE” TRADE-OFF AND OPTIMIZATION

[} Photo_Cast27 - IMP Pro [3] — O X
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SHARE RESULTS 0N JMP PUBLIC OR JMP LIVE

+ Prediction Profiler
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COMPARE SEVERAL MACHINE LEARNING MODELS
Logistic Regression, Partition with 5-Splits, Neural Network, & LASSO Binomial

2
4 = Prediction Profiler R
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0.876

Prediction for
5-split 0.507078
Partition

0.909

Prediction for
Boosted 0.350056

0.912

NTanH(1)97

o

@

M

TEOther !

Prediction for LASSO 2 0_916

q-} ______

=
T T T "I "T"T "7 " T " T "1 [ "I T T " T " T " T T " 7 " T " T T " T " T "1
o O O O O O o o o oo O [ R N = | o = o o [ [ oo = fo=] L]

NT OO © & & ] T @ O o © o& mM F§ e ©& m S
— = 0 o~ w — o o o

InsurgentCamou 1220 TigerSpeedRelati 3000 35 25
ﬂaqeh TigerHeight ve Tiger1 Distance ConvoySpeed num INS2 AK47

GSas | .



ACTUAL (SIMULATION) VS. SURROGATE PREDICTION
PLOTS FOR TEST DATA ONLY

Column Switcher Local Data Filter

Mean(PropldentiNS) & PropldentINS vs. Prediction for Boosted
4 Columns IE Show E Include NTEIHH{'I]I‘B?

A Prediction for Logistic Regression
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Where(Validation Group = Test)

Each error bar is constructed using the upper and lower quartiles.
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RELIABILITY PROBABILITY OF FAILURE, ACCELERATED LIFE TEST, RELIABILITY GROWTH

4 = Fit Life by X - Hours BY Arrhenius Celsius (Temp) Regression

Censored By: Censor
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4 = Scatterplot
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FAST SURROGATE BY MODELING THE “RIGHT NUMBER” OF LONG RUNNING SIMULATIONS, AN
MODELING ACCURATE & INSTANTANEOUS PREDICTION CAN BE MADE FOR NEW SCENARIOS!

Mission Scenario Inputs Payload-Range Curve Logistic Metrics
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Fleet Size Airfield Locations
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C-5 Loading Volume Bubble Plot
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DOWN LO AD & RE co RD I N G 1.6 fq?{ﬁg?;ﬁziiésé?;;ﬁﬁ:yand Decision Support System for Strategic

Comparative Assessment and Decision Support System for Strategic

Military Airlift Capability
o
16 FaCtO rS John Salmon, Curtis lwata, Dimitri Mavris and Neil Weston
: Georgia Institute of Technolo
° 5 O y O O O U n I q U e C a.S e S Jjohn.salmon@asdl. gatech.edu, curtis. iwata@g}s/d/. gatech.edu,
. dimitri.mavris@aerospace.gatech.edu, neil.weston@ae.gatech.edu

« Each 1,000 times Philip Fahringer

] Lockheed Martin Company
* 50 Million Simulations e

ABSTRACT

L N e u ral N etWO r k fo r The Lockheed Martin Aeronautics Company has been awarded several programs to modernize the aging C-5 military transport fleet.

In order to ensure its continuation amidst budget cuts, it was important to engage the decision makers by providing an environment to
analyze the benefits of the modernization program. This paper describes an interface that allows the user to change inputs such as

S u r ro g ate M O d e I S the scenario airfields, take-off conditions, and reliability characteristics. The underlying logistics surrogate model was generated using
data from a discrete-event simulation. Various visualizations, such as intercontinental flight paths illustrated in 3D, have been created
to aid the user in analyzing scenarios and performing comparative assessments for various output logistics metrics. The capability to

rapidly and dynamically evaluate and compare scenarios was developed enabling real-time strategy exploration and trade-offs.
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https://community.jmp.com/t5/US-Federal-Government-JMP-Users/VIDEO-of-C-5-Decision-Support-Tool-Dashboard/ta-p/34364
https://ntrs.nasa.gov/search.jsp?R=20110012110
https://ntrs.nasa.gov/search.jsp?R=20110012110

HONEST
ASSESSMENT

WHEN DATA MINING

Validation Group

All Rows

|In5urgent£amouf|age|

SUBSET DATA TO CREATE TRAIN, VALIDATE(TUNE), & TEST GROUPS
USE VALIDATE(TUNE) GROUP TO PREVENT OVER-FITTING DATA MINING MODELS

»>=80 <80
Test 1292, 20% |In5urgent[amouﬂage| |In5urgent[amouﬂage|
— I | | |
»=584 <B4 »=72 <72
Validate (Tune) 1292, 20% [convoySpesd] [EonvoySpeed| TigerHeight [nsurgentCamouflage |
| |
<44 E E »=1206 <1206 =52 <52
Train 3874, 60% |In5urgent[amouﬂage| |TigerSpeedRelative| |TigerSpeedRelative| Convoj]fSpeed Tigerl—||eight
| | I |
ﬁ ﬁ ﬁ E =53 »=45 <45 »=1578 <1578
ConvoySpeed TigerSpeedRelative num_INS2_AKAT TigerSpeedRelative |In5urgent[,amouflage |
Split History 1 | |
c: m % '&s: 23 »=23 ﬁ ﬁ »=14 <14
0.920 A A lhum_INS2_AK47]  [[Tigerl Distance] lhum_INS2_AK47] [TigerHeight]
>=3094 >=18
% 0.915 e ——— S Tigerl_Distance TigerHeight
] _ |
=3 e ——
P 0.910 — I »=309
;'—-—/;:—— < num_INS2_AK47
| Iy
i !.f
- Iy
0,905 il Number <25
_ _ _ _ RSquare RMSE N of Splits AlCe ConvoySpeed
0 5 10 15 20 25 30 35 - Sq P -
. Training 0914 01170276 3874 23 -3573.8
Mumber of Splits o N
Validation 0.915 0.1132339 1282 =
Validation Data in Red Test 0.915 01147605 1292 n]=

Test Data in Orange
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1) BOOTSTRAP FOREST DECISION TREE — DON’T MISS AN IMPORTANT VARIABLE
MACHINE LEARNING NEURAL NETWORK — OFTEN MOST FLEXIBLE & BEST PREDICTING MODEL
ROBUST STRATEGY ; pcNALIZED REGRESSION — MORE INTERPRETABLE MODEL + CONF. INTERVALS
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TABULATE JMP’S DRAG & DROP PIVOT TABLE - EASILY MAKE INTO NEW DATA TABLE

Navy Obligated Money by Congressional District - Tabulate - IMP Pro — (Il X
4 = Tabulate :
T Show Table umns or
S Show Chart w label area Total $ Obligated in $M|
a award type action_type Sum N
Show Control Pancl ! BPA CALL ADDITIONAL WORK (NEW AGREEMENT,FAR PART 6 APPLIES) $4.4 7
Soge dredag CHANGE ORDER $10, 70
Show Tooltip CLOSE OUT $2.5] 134
Show Test Build Panel N . EXERCISE AN OPTION $63.6 40
Mean FUNDING ONLY ACTION €1ac 224l
[ Make Into Data Table l Creates a new data table from the LEGAL CONTRACT CANCELLATI @ Untitled 3 - JMP Pro — O X
Full Path Column Name table created in Tabulate. OTHER ADMINISTRATIVE ACTIOl File Edit Tables Rows Cols DOE Analyze Graph Tools Add-lns View Window Help
o ate Fitr ange SUPPLEMENTAL AGREEMENT FQ : i o 13 1] Y W= B % S _
% of Total TERMINATE FOR CONVENIENCE
Redo » N Missing DEFINITIVE CONTRACT [ADD SUBCONTRACTING PLAN | ™/Untitled 3 D| q - Sum(Total $
Save Script » [N Categories ADDITIONAL WORK (NEW AGRE ¥ Source = award type | action_type | Obligatedin $M) N
~TarFcon date um CHANGE ORDER 1 BPA CALL ADDITIONAL... $4.4 7/ A
A period of p...ce start date | Sum Wgt CLOSE OUT ~| Columns (4/0) | 2 BPA CALL CHANGE .. $1.0 70
Aperiod of p..ntend date | Variance DEFINITIZE CHANGE ORDER | U award_type 3 [BPACALL | CLOSE OUT $25| 134
A period of p..tial end date | Std E DEFINITIZE LETTER CONTRACT U action_type '
A ordering_period_end_date v A sum(Tota...ted in $M) 4 BPA CALL EXERCISE ... $63.6 40
th awarding agency code Median EXERCISE AN OPTION AN 5 BPA CALL FUNDING ... $1159 224
.-awardinq_aqency_name Geometric Mez FUNDING ONLY ACTION 6 BPA CALL LEGAL $00 1
th awarding su...gency code Interquartile Re LEGAL CONTRACT CANCELLATI :
th awarding,_su..gency name | Quantiles NOVATION AGREEMENT *|Rows | 7 BPA CALL OTHER ... $129.8 673
th awarding office code Column% v OTHER ADMINISTRATIVE ACTI(d All rows 57 8 BPA CALL SUPPLEMEN... $86 140
th awarding_office_name v REREPRESENTATION OF NON- Selected 0 9 BPA CALL TERMINATE ... $0.1 64
Freq ] SUPPLEMENTAL AGREEMENT FQ G 19 : 10 DEFINITIVE .. ADD .. - 3
Weiaht I:l TERMINATE FOR CONVENIENCE| | 1) jjed 0 11 DEFINITIVE ...  ADDITIONAL... $123,9734 338 .
g VENDOR ADDRESS CHANGE < >
Page Column I:| VENDOR DUNS OR NAME CHAN 2 Ov
o DELIVERY ORDER ADD SUBCONTRACTING PLAN I 1 7
< >
23 O~




GRAPH BUILDER -

CONDITIONAL DATA FILTERING “ACTION TYPE” WITHIN “AWARD TYPE”
VISUAL PIVOT TABLE

Local Data Filter Graph Builder
24898 matching rows Sum(Total $ Obligated in $M) vs. award_type & action_type Bsum
O Inverse $1,500,0000

Total $ Obligated in $M

&

[H]award_type (4) $1,250,0000 -

[CJBPACALL (BG52)

[A DEFINITIVE CONTRACT (24508) 20%

() DELIVERY CRDER (111867) T $1,000,0000

[J PURCHASE ORDER (53115)

action_type (17) . $750,0000- 13%
ez (2s61)

() ADD SUBCONTRACTING PLAN (3) $500.0000-

() ADDITIONAL WORK [NEW AGREEMEMNT,FAR PART 6 APPLIES) [328) ’

[J CHANGE ORDER (1580)

O cLoseCcuUT(183) £250,0000-

() DEFINITIZE CHAMGE CRDER. (418) 2.3%

() DEFINITIZE LETTER CONTRACT (9) s00 0. 0. 0. 0. o 0.

[CJ EXERCISE AN OPTION (2081)

[CJ FUNDING ONLY ACTION {5602)

] LEGAL COMTRACT CANCELLATION (1)

CJ NOVATION AGREEMENT (5)

] OTHER ADMINISTRATIVE ACTION (6485)

] REREPRESENTATION OF NON-NOVATED MERGER/ACQUISITION (3)
] SUPPLEMENTAL AGREEMENT FOR WORK WITHIN SCOPE (5566)
CJ TERMINATE FOR CONVENIENCE (COMPLETE CR PARTIAL) {55)

[J VENDOR ADDRESS CHAMNGE (1)

[CJ VENDOR DUNS OR NAME CHANGE - NON-NOVATION (6)

ADD SUBCOMTRACTING BLAN
CHAMNGE ORDER
CLOSE OUT g
DEFINITIZE CHANGE ORDER
DEFIMITIZE LETTER COMTRACT =
EXERCISE AN OPTION
FUNDIMNG OMLY ACTION
LEGAL CONTRACT CANCELLATION
NOVATION AGREEMENTg
OTHER ADMIMISTRATIVE ACTION
VENDOR ADDRESS CHANGE

SUPPLEMEMNTAL AGREEMENT FOR WORK WITHIN SCOPE
TERMINATE FOR CONVENIENCE (COMPLETE OR PARTIAL) a_é
VENDOR DUNS OR NAME CHANGE - NON-NOVATION g

ADDITIONAL WORK (MEW AGREEMENT,FAR PART 6 APPLIES)
REREPRESEMTATION OF NOM-NOWVATED MERGER/ACQUISITION g

DEFINITIVE CONTRACT
award_type / action_type ordered by total_dollars_cbligated (ascending)

Where{award_type = DEFINITIVE CONTRACT)
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MAPS AND IMAGES NAVY OBLIGATED SPENDING BY CONGRESSIONAL DISTRICT IN $M

Congressional Districts Colored by Total NAVY $ Obligated in $M Total § Obligated in SM

$2 000,000
$1,750,000
$1,500,000

- $1,250,000
Total § Obligated in $M: $0.0, $0.1, $0.2,%0.3,... ||| £1 000,000
GEOID: 2301 (96), 2301 (11),2301 {9), 2201 (2), .. S
Total § Obligated in $M: 307315.07

44

£750,000
£500,000
£250,000

$0

42

Total § Obligated in $M: $0.0, $0.1, 30.2, ...
GEOID: 0902 (149+), 0902 (38+), 0902 [22+], .
Total § Obligated in $M: 1867691.52

40

38

Total § Obligated in $M: $0.0, $0.1, $0.2, ...
GEQID: 5103 (204+), 5103 (126+), 5103 (59+), ..
Total § Obligated in $M: 1033572.23
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MAPS AND IMAGES MAPS ANIMATED OVER TIME AND SAVED AS A .GIF CAN BE DROPPED INTO PPT

Local Data Filter ~ Graph Builder |
Clear | Favorites Latitude vs. Longitude

2520 matching rows
[ Inverse

Date m/y (36)

01/1997 (2520)
02/1997 (2520)
03/1997 (2520)
04/1997 (2520)
05/1997 (2520)
06/1997 (2520)
07/1997 (2520)
08/1997 (2520)
09/1997 (2520)
10/1997 (2520)
11/1997 (2520)
12/1997 (2520)
01/1998 (2520)
02/1998 (2520)
03/1998 (2520)

Latitude

CAND | OR

190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340
Longitude

3 \
\ \

N
L : ]

"I‘"‘I‘I'I'I'I‘I
80 9 100 110 120 130 140 150 160 170 180

Where(Date m/y = 09/1997)
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MAPS ANIMATED OVER TIME: SAVED AS PPT VIDEO (LEFT) ANIMATED GIF (RIGHT)
MAPS AND IMAGES OR HTML (USE QR CODE TO VIEW AT PUBLIC.JMP.COM ON YOUR PHONE)

4 ~ Bubble Plot of Y Latitude by X Longitude Across Time
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MAP OF PRINTING
PLATE HOVER TO PULL UP IMAGE OF DEFECT OR PLOT OF SENSOR OVER TIME

Note random data line chart - Graph Builder - JMP Pro = i | X

-

4 = Graph Builder

| Undo | [Start Over|| Done | LEZ@ KM.B@% ’Eﬂ E :—J

-Variables

Note Location colored by Random Data

*'5 Columns

Defect Type: Misalignment Cut R
i G X
th Note Location reep Mean(Random Data): 0.62
A Random Data 100 A
=l mages ‘ i
th Defect Type ‘ g State = MA
i O Line Chart
[ 80
4 Map Shapes
: 16
Defect Type: Ink Smear l
Mean(Random Data): 0.60
g
a 14
g
[¥T)
T
|
2 12
3
X s | 10
I IDOLILA R
8 ! —
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
Year Char/Month Char

|2 O~

~ R wm 7z ) 42 B
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MAPS AND IMAGES IMAGES CAN BE IMPORTED IN BULK AND SHOWN BY HOVERING ON A DATA POINT

~ Bivariate Fit of Improvement Ratio By Investment/APUC

APG 63 v1 Improvement
307 F-100 nozzle Ratio
20 | OBIGGS |l ®0
® o5
®5
® 75
10,7 Apache LTU ® 10
8- CH-47 | ® 125
'l,|'_
e & AH-64 Purp | Program: F-22 ® 15
5 5. MH-60S Investment/APUC: 1.50338945987317 ® 175
= 4l Apache TNP Improvement Ratio: 1.11267605633803 _ _.=="~ ® 20
g i
@ 3 -_ul"
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04 -
F-22
03 o T T : g & g U L LU : B : o :
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EASILY IMPORT DATA FROM EXCEL, TXT, CSV, PDF, SAS, DATA BASES, WEB, &
JMP AS DATA HUB EASILY EXPORT MODELS (WITH 13 & 14 PRO) TO: SAS, PYTHON, JAVASCRIPT, C, SQL
EASILY PUBLISH REPORTS TO WEB (HTML); SAVE REPORTS TO POWERPOINT

X

B Excel Import Wizard
@ IJMP Home Window - JMP Pro [2]
Data Preview Worksheets
File | Tables DOE Analyze Graph Tools Add
Select Custom
E N »
Revenue by Territory Column 2 Column 3 s e e e e
1 - J  Open.. Ctrl+0
-y pen @_
. . Report: Formula Depot - JMP Pro [3] —
2 | Country Units (1000's)  Revenue ... ot B Alt+Shift+0
3 |France 23 216.89
Close Ctrl+W
4 |Germany 42 396.06 A (e Form ula Depot
5 |ltaly 12 113.16 Import as Data
6 UK 32 30176 | il Fi Manage Models and Generate Scor
. mport Multiple Files...
7 China 15 141.45 .
- P 4
2 Japan by 06s d | sove e Formula Scripts
9 Singapore 3 28.29 Save As... A= NPIII‘BI -Y
10/US. 104 980.72 Revert Show Script
11 Canada 12 113.16 Select all F
12 Database » Copy Script
13 | TOTAL 277 261211 . SAS » Copy Formula as Function
‘ ’ Internet Open... Copy Formula as Transform
Rows Shown: 13 /13 Publish...
Rename New Column
Individual Worksheet Settings Preview Pane Refresh Ceaelallagee
Worksheet contains column headers Update settings on any change Tl Ctrl+K Generate C Code
> Column headers start on row Update now, T o Generate Python Code
— . rint... Ctrl+
> Number of rows with column headers [ Show all rows . . Generate JavaScript Code
= L.} Print Preview
=] Data starts on row Page Set Generate SAS Code
= age Setup...
1= Data starts on column |ep 9
Send... Generate SQL Code
[ Concatenate worksheets and try to match columns ) Run Script
Create column with worksheet name when concatenating REFEE( =2 g tn >anp
Use for all worksheets Save Session Script... T
|Restore Default Settings Back Next | Import || Cancel || Help | Exit IMP Ctrl+Q
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FAST MODERN
REGRESSION
(JMP 12)

INTERACT WITH ADAPTIVE LASSO MODEL - VARIABLE & MODEL SELECTION FOR
DATA THAT’S HIGHLY CORRELATED AND/OR NON-NORMAL

Solution Path
600 v 3.80 v Legend
_____..--'-'-'-_T . .
Measure Training Validation Test 575 — Validation
Number of rows 204 74 74 @400 2 s7g —Training
Sum of Frequencies 294 74 74 E E
-LogLikelihood 1504.5248  402.5022 39946519 £ 300 g .65
Mumber of Parameters 7 7 7 E ™ 5.60
BIC 32288547 835.13285 820.05883 2 0 3 555
AlCe 32034613 82070136 814.62735 = 87
RSquare 0.306121 0.4320668 0.5061904 & -200 E 5.50
RMSE 54852588 55.703388 53.440629 545
Lambda Penalty 6030.1572 -400 ' e
5.40 —
0 500 1000 1500 2000 2500 0 500 1000 1500 2000 2500
Magnitude of Scaled Parameter Estimates Magnitude of Scaled Parameter Estimates
Parameter Estimates for Original Predictors
Wald Prob =
Term Estimate 5td Error ChiSquare ChiSquare Lower 95% Upper95%
Intercept -302.705 30.488631 58.761791 <,0001 -380.1013  -225.3087
I 1 BMI 6.3716072 0.8995747 50.167619 <0007  4.6084731 81347413
Near MaChIne Learnlng BP 0.6863572 0.2729626 6.3225768 0.0119* 01513604 1.2213541
1 Total Cholestercl -0.253761 0.1183203 4.5997185 0.0320*  -0.485664 -0.021857
accuracy’ AND prOVIdeS a HDL -0.355974  0.28502 1.5500395 0.2131 -0.916367  0.2044185
LTG 61.013643 B8.8560331 4887582 <,0001* 44556133 79.271153

more interpretable model
with confidence intervals

(BP-94.047)*[Total Cholesterol-
[Total Cholesterol-189.14)*(LDL
(Total Cholesterol-189.14)*(HDI

Prediction Profiler

(Total Cholesterol-189.14)%(TCk 150.4484 ;gi
[HDL-49,7885)%(TCH-407025) = [142.233,

(Total Cholesterol-189.14)*(LTG 158.644] 100
LDL 0

TCH

[ ] 3
f 26.376 94,647 Total 4.6414 S
4 BMI BP Cholesterol LTG TO KNOW.




FAST MODERN INTERACT WITH ADAPTIVE LASSO MODEL - VARIABLE & MODEL SELECTION FOR
REGRESSION R

DATA THAT’S HIGHLY CORRELATED AND/OR NON-NORMAL
(JMP 12)

| '=|Generalized Regression for Y - ‘

4 =|Normal Double Lasso with Validation Column

4 Model Summary

Measure Training Validation
Number of Parameters 6 6
BIC 2921.1427 986.53533
AlCc 2899.9899 972.70835
RSguare 0.4634797 0.465176
RASE 56.231929 56.470668
Lambda Penalty 205.93138
£ Solution Path
5.8 __
Legend Reset Solution
400 v ee——— R
P —e — Y/alidation
300 - ‘
w
8 8
e = =
é 200 - PR E 5.6
w o -
= — =
g o g
E e ¥ 99
il S 2
g i " &
TTm— 54
-100 iy
-200 5.3
0 500 1000 1500 0 500 1000 1500
Magnitude of Scaled Parameter Estimates Magnitude of Scaled Parameter Estimates

[> Parameter Estimates
for Original Predictors

[ Effect Tests
£ = |Prediction Profiler

350

oo | | |
152.7088 250 ; g E : :

> [145.868, 2a0 e o R I | s
159.55] 1;3 " il p— | g™

50

26.56 9493 A9 344 ABA3T THE
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Term Singular Vector 2

EXPLORATORY TEXT DIMENSION REDUCTION OF SPARSE DOCUMENT TERM MATRIX INTO DOCUMENT
ANALYSIS (JMP 13) AND TERM VECTORS -~ ALSO CLUSTERING OF DOCUMENTS AND TOPICS

Word Clouds by Topic
Topic 1 Topic 2 Topic 3
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FUNCTIONAL DATA MODELING THE “SHAPE” OF A STREAM OF DATA — SHAPE IS THE FUNDAMENTAL
ANALYSIS (JMP 14) UNIT OF OBSERVATION — DIMENSION REDUCTION WITH FUNCTIONAL PCA
ABLE TO CONTROL AND PREDICT SHAPE AS FUNCTION OF DOE FACTORS

“t B-Spline Model Summaries (Degree=3, Knots=1) - Profiler of Size/nm Model Formula - JMP

File Edit Tables Rows Cols DOE Analyze Graph Tools Add-Ins View Window Help
‘HRdd »ad Ml eeMera+msco.
B (Fepie=fBe ' HEHED E QA

4~ Profiler

4 = Prediction Profiler

_ 130 :
: 120- a ; | s
g3 110 s ; a
g€ € 9751575 100 ; \' ; ;
£ USL - 857 ; : : :
& LSL - 70 : , : j
60 s | s
qmdqc:uqmu-gc::r:\u$xooodwnoc:>wv O 9 © © N o ;o w!w o w
- NT N TS @ ® ® &6 - = & N & S & § g ~-NANAdmT T
10 85 20 350 30
Time %DBeads %Strength Flow(g/min) T(°C)

—
~—
—
~—

! |

Functional Data Curve DoE Factors

b PRO
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JMP PUBLIC & LIVE HTTPS://PUBLIC.JMP.COM AND HTTPS://DEVLIVE15.JMP.COM

USE TO SHARE RESULTS DYNAMICALLY WITH NON-JMP USERS.
< C (O & https//publicjmp.com/featured Q w O o

Home Featured What's New Searcl Q (2] E' Tom Donnelly ~

[(OWho Survived the Titanic? q 8 O Coronavirus COVID-19 Global Cases (O Texas UFO Sightings q

Phil Kay JMP_Byron Scott Wise

. 'rhu.u Total UFO Sightings Pe|
Who Survivee = PorYear

] 2om | |
60— =
g i g:mu
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& smnan | o 150
second = -
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a o - o o
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5¢ 20
2 FEET E§§ i §!E FETTEELL 02/26/2020 i * 4 .iung LocalDstaFilter TextExplorer for Comments
g3z 4 ,5 HHEH E i i3 § ol T o Do | (et Number Number Total Toks
EEZE 5! s GEEEEAE D Q by . . ¥ . 2862 matching rows  of Terms: of Gases  Tokens per Ga
pmpmie " ] i 2962 2662 S7B08 14.20
. L S e B sl .
[ (o o [ | 80 il b Ll k™ Pttt ‘Word Gloud
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Time series data represented in multiple graph formats
Interactive plots visualise Titanic survivor data. | visualized the number and location of UFO sightings in Texas from 2000 to
2014. | also explored the text of comments in sighting reports.
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https://public.jmp.com/
https://devlive15.jmp.com/

HOW LONG DOES IT TAKE TO LEARN JMP?
DEPENDS... ON YOUR LEVEL OF STATISTICAL KNOW HOW

Basic Functional Data
Reliability ~ Exploration

Basic Text Neural Adv Time
Exploration  Network DOE Series
FitY :
Distribution b;/ N Basic  AdvText AdvData
DOE  Exploration Mining

Graph o Adv
Builder Partiioning  Fit Model GenReg Reliability
Shorter Longer
Time Time
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SUMMARY: JMP CAPABILITIES THAT CAN HELP YOU
MOVE FROM DATA TO DECISION - FASTER!

* Exploratory Data Analysis with Dynamic Linking & Filtering
* Design of Experiments — Real & Simulated Data
 Reliability Analysis, Accelerated Life Test, Reliability Growth
* Surrogate modeling of simulations

* Visual Multivariate Modeling

* Robust Data Mining using Honest Assessment stopping criteria when
using Decision Trees, Neural Networks, Regression, Non-Linear modeling

* Maps and Images — animation over time

e Data Wrangling — recoding, impute missing, find outliers, import, export

* Fast and Modern Penalized Regression — interact with model (12 Pro)

e Exploratory Text Analysis — dimension reduction — Topic Vectors (13 Pro)

e Functional Data Analysis — modeling the “shape” of a data stream (14 Pro)
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Dark Data: Why What You Don't Know Matters

Chapter 7: Dark Data and the Big Picture

By David Hand
With data doubling every two years, it's easy to

assume that any observation, decision, or

conclusion one makes can be an informed one

WHY

supported by data. That's not always the case says
author David Hand. Professor emeritus of MATTERS JMP

mathematics at Imperial College London, former president of the Royal

While it's impossible to know everything, missing data could be crucial to our n " I "

understanding of a situation or problem. In his latest book, Dark Data, Dr. n n V I D |.I H n N n
|

Hand explores the many ways we can be blind to missing or unseen data and

Resource
Center

Statistical Society and a fellow of the British Academy, Hand suggests that our
seemingly data-saturated world is full of Dark Data, the expanse of data that

we don't see.

how, in our rush to be a data-driven society, we might be missing things that
matter, leading to dangerous decisions that can sometimes have disastrous

consequences.

https://www.jmp.com/en us/whitepapers/book-chapters/dark-data.html
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RESOURCES

My Recorded Tutorials & Slide Decks at www.jmp.com/fedgov

These 9 videos cover predicitve analytics (including text exploration), data visualization, and "What's
New in JMP 147?" topics.

All Graphs are Wrong_- Some

Building Better Models Neural Networks -
: : are Useful -
Overview and Use of Honest  Single Layer, Dual Layer, : : -
Assessment Boosted Or view Xan Gregg's Original
2015 Discovery Summit
Presentation
Reqression Generalized Regression
: 9 : . Near Machine Learning What's New in JMP 147
Linear, Stepwise, Logistic, & . )
. Accuracy — More Explainable  JMP Learning Resources
All Possible
Model
Decision Trees Text Exploration Functional Data Explorer
Simple Partition, Bootstrap Analyze Unstructured Free Modeling a “Stream” of Data —
Forest, & Boosted Tree Text New in JMP 14
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JMP DEFENSE & AND HOW TO CONTACT US
AEROSPACE TEAM

Anna-Christina De La Iglesia
Program Manager

anna-christina.delaiglesia@jmp.com
919-531-2593

Procurement, Upgrades, License Renewals...

Sam Tobin
Senior Account Representative

sam.tobin@mp.com
919-531-0640

Technical Questions, Getting Started, Tutorials, Mentoring...
Tom Donnelly, PhD, CAP

Principal Systems Engineer & Co-Insurrectionist
tom.donnelly@jmp.com
302-489-9291

GSas | B,



mailto:anna-christina.delaiglesia@jmp.com
mailto:Sam.tobin@jmp.com
mailto:tom.donnelly@jmp.com

40

Naval PA Capability

1 1 1

I'he PA capability, based on automared data analytics, would support battle management aids
by developing “what-1f” and “if-then” predictive scenanos to shape the synthesis of future
1:‘;";-11:;::‘;( Ju'xw ms .zr‘.\i .xd 1;‘.':‘. c (.z}‘.:i\:]:':«'~ l .IN\ coOnc x-pn;.d (.xP :'X\::'.". W n'.liJ miorm
decisions concerning courses of action (COA) based on what the longer-term effects are

projecte d to be. It would enable short-term and long-term objectives to be weighed as tactical

:
decisions are made

Gsas

THE
POWER
TO KNOW.



