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inference in Word




. _inference
inference in Word: rationale |

B Leverage Systems You Already Have

B Microsoft Office on every desktop (98% of corporate
desktops)

® 500 Million users of Microsoft Office

B Focus on Supporting the Work Process
B Reusable protocols as “best practices”

B Documents as Work Process Solutions
B Documents at the core of industry workflow

B Technical workers comfortable with Microsoft Office (Word,
Excel and PowerPoint)

B Documents leverage existing systems (document
management, SOPs, regulatory practice)

B Technical workers still like paper!

©2009 Blue Reference, Inc. All rights reserved. 8
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o
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Manage Parts Container
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Background

= @ Parts Container

=-fF DataSets

4k MichelsonData
=Z Objects

= ? Code Blocks
&b 1: Display Code
+
4 3 Code Block

=] E‘—!] Expressions
4k 1 MumberExperiments
4 2 NumberRuns

In this illustrative example, we explore the data fromthe 1879 experiment of Michelson to
measure the speed of light.

The Data Set

The data set consists of NumberExperiments experiments (column Expt); each has
MumberRuns runs {column Run) and Speed (column Speed) is the recorded speed of light, in
km/sec, less 299,000.

The Analysis

We first compare the five experiments with simple boxplots. The R-platform data-analysis
instructions are shown on the left and the data-analysis results are shown on the right

below:
IR R )
boxp lot( boxplot(
Speed ~ Expt, Speed ~ Expt,

Edit CodeBlock Properties

data=MichelsonData, data=MichelsonData,
main="Speed of Light Data", main="Speed of Light Data”,

xlab="Experiment No.", xlab="Experiment No.",

Label: Display Graphic col="yellow" col="yellow"
) )
Figure Size % |50 - — —_——————————————————a
Output Code: () Yes () Mo We second analyze the data via analysis of variance as a randomized block design with runs
and experiments as experimental factors. The data-analysis results are shown below:

Execute Code:  (3) Yes O Mo

U nnoloci cndfuariones oo mewr T TTTTTTTTTTTTTTTTOTTTTTTTTTC

il
Page:1 of1 | Words:13/163 | <& [

Office
Document
Canvas
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= Code Blocks
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Results document
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Quiver Plots: Visualization of Vector Fields

The Data Set

Vector fields play an important role in
science and engineering. They are used to
describe a wide variety of phenomena
including fluid flow. To illustrate vector
fields, let us consider a collection of x,y,z
values that describe a surface net. Thez
value for each node is calculated from the
function

Fpy=(Ec 4 pyme v
The net is displayed in three dimenstions in
the figure on the right. A vector field would
correspond to the magnitude and direction of
the slope of the net at each node.

displayData()

The Analysis

2 2: display quiver plot

Large vector fields often exhibit quite
complex structures, which can be difficult to
reveal, making efficient visualization of a
vector field animportant analysis. 4.
nreferred 2-D visualization, illustrated on the
right, corresponds to a "quiver” plot. You
may recall that a quiveris a carrying case
for arrows.

quiver2(
f2,
%y

¥
color.palette=terrain.colors

The Interpretation

The analysis calculates a dy and gy, component of the slope at each node in the net. Itthen
uses this information to define a vector (an arrow) at each x,v position, whose length and
orientation correspond to the magnitude and direction of the slope, respectively

http://v

vw.inference.us Page 1 7/7/2009
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The Data Set

Vector fields play an important role in
science and engineering. They are used to
describe a wide variety of phenomena
including fluid flow. To illustrate vector
fields, let us consider a collection of x,v,z
values that describe a surface net. Thez
value for each node is calculated from the
function

S py =030 4 pyme™ o
The net is displayed in three dimenstions in
the figure on the right. A vector field would
correspond to the magnitude and direction of
the slope of the net at each node.

The Analysis

Large vector fields often exhibit quite
complex structures, which can be difficult to
reveal, making efficient visualization of a D

vector field an important analysis. 4, e
preferred 2-D visualization, illustrated on j -
the right, corresponds to a “quiver” plot. Lis
You may recall that a quiveris a carrying £ f\i_-\-
case for arrows. r P
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The Interpretation|

The analysis calculates a dx and dy component of the slope at each node in the net. Itthen
uses this information to define a vector (an arrow) at each x,y, position, whose length and
orientation correspond to the magnitude and direction of the slope, respectively

Page 1 772009
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inference in Word: tailored solution ffl

4
4
4

U OO

Users only see the capability that they need
Shallow learning curve using Office

Data integration and management tightly
integrated

Analysis protocols provide audit trail for how results
obtained

Analysis and documentation occur concurrently
Automated generation of Results Documents

Adaptable and extensible using the Inference
platform

Inexpensive to set up and maintain because Office
already deployed

©2009 Blue Reference, Inc. All rights reserved. 1 1
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PowerPoint: conventional approach “\ fomsuereerence |
Hdata \
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transform

Data Analysis
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Stock Symbol: <stockSymbol>
Date Range: <dateRange>
Data Source: <dataSources>

Slide 4 of 6 | “Presentation Template® | @" |
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inference in PowerPoint: message rom Blue Reference |

B |asting presentations

® all information in one place
accessible raw data
symbolic and executable solution
automated results
B reproducible and reusable

B Unified and integrated assembly process
B better
m faster
B cheaper

B Presentation with lasting impact
B no “walled gardens”

B enables practice of “don’t tell me, show me”
B |earn from “view source” concept

©2009 Blue Reference, Inc. All rights reserved.
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Integrated Development Environment

inference Studio
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+k Move Down ™ Copy Lr 4% Replace| = Surround with | = Outdent| 2 Uncomment B Deleteal
Mew Delete Paste : Undo Redo § - Start Stop  Step Add
View Help
‘ Code Blods Code Editor Debugging Breakpoints
|C0de Blocks B x 1. boxplot(
= ; Code Blacks 2 Speed N Expt,
& 1: Display Code 3 data=MichelsonData,
& 2:Display Graphic 4 main="Speed of Light Data",
& 3 Code Block 5 xlab="Experiment Ho.™,
6 col="yellow"
7 )
Code Blods | Code Snippets
|References 3 x
€2 2 | 5 check
xtable

Properties||References

Code Block
Display ...

Text  Figs,  This,

ﬁS: Code Block ks

Code Results| Code Line Debugger| Debug Console

$stats Figure 1

2

[.2] [,2] [
[1,] 7486 768
[2,] 850 800

[D4]
720
765

[ P5]
740
8es

23]
840
810

pasd ot Ligh tinh

[3,] 910 845
[4,] 98¢ s9e
[5.] 1670 960
attr(,"class™)

855
pitiis]
ale

815
87e
9Qe

8le
870

1 S H
"integer" §

=

B —_

$n £
[1] 20 20 20 20 20
$conf

[,1] [-2]  [,3] [.4] [.5]

[1,] 894.0712 §13.2031 840.868 777.9036 787.0356
[2,] 985.9288 876.7969 §69.132 §52.0964 832.9644
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« Excel can be used to manage data frames
« Data frame object: R, .NET and SDML instances

inference data integration

©2009 Blue Reference, Inc. All rights reserved. 22
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Dataframe container w/ dictionar I
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fromBlue Reference s /ke 4 E =8
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= wigld (numeric-real)
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34 27 26 B3 10 6 1.17 22 25 92.99
selected Column Info 35 28 20 B3 12 G 1.17 28 25 94.38
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Dataframe objects: R .NET SDML
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R Code Inference in Excel
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h 4

Inference in Word
Export Results

Inference in Excel
Export Results

Inference in Excel

[DF Container only] Output
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Test Driven Development

inference applications
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TeSt‘Dr|Ven Development: Workﬂow from Blue Reference ‘

Specify
Requirements

Developer/Analyst

Business Systems

DOCUMENT

Domain Expert

Customers
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Test-Driven Development: benefits from Blue Reference |

B Benefits from integration

B Involves directed workflow and deliverables
B Collect requirements and test data

Define test scripts

Specify code and run test scripts

Collect and report test verdicts (pass or fail)

Document entire process

B Support collaboration among stakeholders

B Deliverables are basis for validation and verification

©2009 Blue Reference, Inc. All rights reserved.
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1. Requirements and Test Data I

= = ) Eff Hormal M A = INFO3 Test-Driven Data-Analylsis Development Adocx - Microsoft Word - =2 X
] =
Home Insert Page Layout References Mailings Review View Developer Add-Ins Inference @
p = a
b9 X 2y » D B= @& b 2?23
" " s : SR [ e S H
Add Parts Remove Parts Show Run  Clear To Results To Results To Object To Up-Convert Down-Convert Tools Inference Getting
Container Container Task Pane Now Results || Document View ~ Document File~  Filew  Service || to Office 2007 to Office 2003 = Online  Started
Parts Container View Run-in-Place Execute Document Convert Office Document Help and Support
Inference in Word Task Pane v X

.
i inference
inference

from Blue Reference
B-BE-2-3-B-h-®-

= @ Parts Container
= Data Sets

Data Analysis Method Development

4 TestDataset Business User Developer/Analyst Business Systems
= Objects Bill Murray John Smith Paul van Eikeren
[ Code Blacks Biclogy Assays Non-clinical Statistics Quality Assurance

E‘-!] Expressions

New Function Requirements

Application Requirements

Many biological targets are enzymes. Screening studies involve examining the effect of
treatments on the kinetic behavior of such enzymes where the behavior is characterized by
changes in the reaction velocity as a function of increasing substrate concentration.
Changes in behavior are analyzed in term of the Michealis-Menten relationship reflected in
the estimated value of the maximum velocity (vm) and Michealis-Menten constant (K) for
the untreated and treated cases.

s

=+
e ts

In order to properly interpret changes in behavior it is valuable to obtain an outline of the
approximate pairwise confidence region (Vm vs K) for the nonlinear model fit, using nls in
R, for the untreated and treated cases on the same plot.

Function and Interface Requirements

Meed a function that outputs the a single plot showing the ellipsoidal confidence region for
the Wm and K pair estimated for the nonlinear fit of enzyme initial rate versus substrate
concentration for in the absence and presence of treatment. The function interface needs to
consist of the following:
o fitl and fit2 corresponding to nonlinear model objects corresponding to the untreated
and treated cases, respectively.
» |eve| corresponding to the confidence level of the region.

Data Set Properties

Functional Test Specifications

Label: ‘Tele ataset |

TestDataset contains the results of a typical treatment study. Fit the untreated and treated
data to the Michaelis-Menten model using nonlinear least squares. Use the models in
conjunction with the new function to display a plot of the confidence regions.

Filename: ‘INFDB Enzyme Kinetics galactosyltra |

Farmat: ‘Infalenca in Excel 2007 DataFrame |

Page:1of1 | Words: 262 | <& | B | HE"@‘E
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2. Define/Run Functional Tests I
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Add Parts Remove Parts Show Run  Clear To Results To Results To Object  To Up-Convert Down-Convert Tools Inference Getting
Container Container Task Pane Now Results || Document View ~ Document File~  File=  Service ~ || to Office 2007 to Office 2003 = Online  Started
Parts Container View Run-in-Place Execute Document Convert Office Document Help and Support

Inference in Word Task Pane ¥ X

inference

from Blue Reference

-B-5-0-B- F
Parts Container
=[] Data Sets

modell <- nls|
rate ~ vm*conc/ (K + conc},
data = Testataset,
subset = state=z="untreated”,

Data Analysis Method Development

Business User Developer/Analyst Business Systems start = list(k = 8.85, Vn = 290)
< TestDataset BIll Murray John Smith Paul van Eikeren el
= Objects Biology Assays Non-clinical Statistics Quality Assurance veammary(madell) el

= Code Blocks
4 1t modell
<k 2t modelz
4 3! FunctionalTest
E‘-ﬂ Expressions

Formula: rate ~ wm = conc/(K + conc)

Parameters:

Estimate Std. Error t value Pr{s[t])
K 6.412e-82 5§.281e-83 7.743 1.57e-85 *°°
Wm 2.127e+@82 65.047e+80 30.615 3.24e-11 "°%

New Function Requirements

Application Requirements

signif. codes: @ "% @.gel Y7 @.81 77 8.85 T.0 8.1 1

Many biclogical targats are enzymes. Screening studies involve examining the effect of
treatments on the kinetic behavior of such enzymes where the behavioris characterized by
changes in the reaction velocity as a function of increasing substrate concentration.
Changes in behavior are analyzad in term of the Michealis:Menten relationship reflected in
the estimated value of the maximum velocity (M) and Michsalis:Menten constant (K) for
the untreated and treated cases.

Residual standard error: 18.93 on 18 degrees of freedom

Mumber of iterations to convergence: 5
Achieved convergence tolerance: 5.524e-86

Calculate medel for the treated data:

1 model; {
| rate ~ vmconc/{k + conc},
data = TestDataset

In order to properly interpret changes in behavier it is valuable to obtain an cutline of the
approximate paingise confidence region (Vm s K) for the nenlinear model fit, using pls in
R, for the untreated and treated cases on the same plot.

Function and Interface Requirements

Need a function that cutputs the a single plot shawing the ellipscidal confidence region for
the Y. and K pair estimated for the nonlinear fit of enzyme initial rate versus substrate
concentration for in the absence and presence of treatment. The function interface needs to
consist of the follawring:
«  fit3.and fit2 corresponding to nonlinear medal objects corraspending to the untreated
and treated cases, respectively.
» laysl carresponding to the canfidence level of the ragion.

Formula: rate ~ vm * conc/{K + conc)

Paraneters:

Estimate std. Error t value Pr{>[t])
K 4.77le-@82 7.782e-83 §.131 8.888173 ~°°
Vm 1.683e+92 65.458e+89 24.734 1.38e-80 %

signif. codes: @ "% @.gel Y7 @.81 77 8.85 T.0 8.1 1

Functional Test Specifications

residual standard error: 9.773 on 9 degrees of freedom

TastDatasst contains the results of a typical trestment study. Fit the untrested and treated
data to the . modal using nanlinear least squares. Use the madels in
conjunction with the new function to display 2 plot of the confidence regions.

Functional Test

Step 1: Fit Test Data to Michaelis-Menten Models

uumber of iterations to comvergence: &
red convergence tolerance: 1.5662-85

Step 2: Create Plot Comparing Confidence Regions of Models

Parts Container Properties

Flatform:
References: @ ' |ﬁcheck

ellipse

Calculate model for the untreated data:

Page:1 of 3 | Words: 464 Qb =
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|.‘C!§' [l @ - 5 [ Heading1 A A )+

Home Insert Page Layout References Mailings Review

INFO3 Test-Driven Data-Analylsis Development C.docx - Microsoft Word

View Developer Add-Ins Inference @
= = 7
X [Brd = & B n (A ? 3
" = ¥ % ESJ 'EFU —J 3 =
Add Parts Remowe Parts Show Run  Clear To Results To Results To Object  To Up-Convert Down-Convert Tools Inference Getting
Container Container Task Pane Mow Results || Document View ~ Document File~  File~  Semrice~ | to Office 2007 to Office 2003 ~ Online  Started
Parts Container WView Run-in-Place Execute Document Convert Office Document Help and Support
Inference in Word Task Pane v X

inference
from Blue Reference
B-E-2- 9 -B-h-2

= L;J Parts Container
=] ﬁ Data Sets

Approach

inference

New Function Development and Documentation

# TestDataset
= Ohbjects

Statistician 50, 178-180.
O Code Blocks

The approachis based anthe ellipse R-package comprised of various routines for drawing
ellipses and ellipse-like canfidence regions. Implementation based on plots described in
Murdech and Chow (1996), "4 graphical display oflarge carrelation matrices,” The American

4% 5! ExecubeFunchionalTest

fit2 correspandingto the n
E‘—'_rl Expressions

paramsl ¢- F
params2 ¢- T

# plot Fitl ellipse
plot(

=llipse(fizl,

2 :or Fitl e plet
Vm'1,paramsi]
flet of Fit ellipse

it2, which=c( Vm', "

Parts Container Properties

Platform
References: € ¢ | B check

ellipse

http://weaen.inference.us

Page:3of4 | Words: 667 | o |

1: modell CR.compare Function

4 2 madel2 The function (R.compare. produces ellipsoidal outlines of the approximate painsiss
. i cnnﬁdanca regions for the twa nnnhnaarﬁts It takes three arguments:
3+ PunclionalTest fit1 carrespanding ta the nanlinear least squares abject far the Michaglishisntsn
4: CR.compare

model ofthe enzyme kinetics without treatment

onlinear least squares abject farthe Michaelis:Menten

model ofthe enzyme kinetics inthe presence of treatment
Jewel correspanding to the confidence level for the two regions expressed asa
fraction (default equals 35%)

Vm', KD, Levelslavel),

K1, pch=l3, cex=2, col="Zarkgresn”)

level=level),

http: /)

wwwinference.us

inference
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Study Management

inference application




DRI, inference
Preclinical Study Management ffl

B Test safety and efficacy of new drug
candidates in animals before testing in
humans

B Scientists rely on paper and Excel

B Paper and Excel inefficiencies:

ack of easy-to-use tools for study design
ack of collaboration support

need to transcribe and merge data

data not accessible in real time

manual creation of reports
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take-home message




R inference
inference for R value ffl

Obtain increased returns on your
iInvestments in R training

Extend R data-analysis capability to non-
expert users

Manage R data-analysis development,
execution, collaboration and publication as a
document-based business process

Provide R data-analysis service as software

Deploy “one-button” R data-analysis
solutions

Reuse R data-analysis solutions
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For additional information contact:
Paul van Eikeren, Ph.D.
Paul.van.Eikeren@BlueReference.com

www.InferenceforR.com
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