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Analysis of Reliability of the Total Alda Score

Table 1 Summarizing the Average Total Scores Across the Sites

wd = "path/to/directory/here/";
SetDirectory [wd];

n4=  irrds = Import["S1_File.csv", "Dataset", HeaderLines-1];
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nsi-  summary =Dataset[JoinAcross[Dataset[KeyValueMap[<|"Site"-»#,"N Raters"-u2]|>&,
irrds[Counts, "Site"]]],
Dataset [KeyValueMap[<|
"Site"->#1,"Case 1"-»#2[[1]], "Case 2"-#2[[2]],
"Case 3"->#2[[3]],"Case 4"-»12[[4]],"Case 5"-#2[[5]],
"Case 6"-»#2[[6]],"Case 7"->#H2[[7]],"Case 8"->#2[[8]],
"Case 9"-»#2[[9]],"Case 10"-#2[[10]],"Case 11"-»u2[[11]],
"Case 12"->#2[[12]]|>&,irrds[GroupBy["site"],

Round [NeMean[#],0.1]&, Table["Case "<>ToString[i], {i, 12}]]]],
"site"]];

summary = TextGrid[Flatten|

Catenate[{{{Normal@Keys[summaryj}},{List@@@Normal@summary}}],1],
Frame-All]
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Site N Case [Case [Case |Case |Case |[Case |Case |Case |[Case |Case |Case |[Case
Rater |1 2 3 4 5 6 7 8 9 10 11 12
s

Cons |1 8. 9. 6. 7. 9. 3. 5. 9. 3. 9. 5. 1.

ensu

s

Centr |9 8.4 8.6 6.6 6.9 9.2 3. 3.9 8.8 3.1 9.1 4.7 1.2

e1

Centr |4 7.8 8.2 6.2 7. 8.8 3.2 4. 8.5 2.2 8.5 3.2 1.8

e2

Centr |2 9. 8.5 6.5 5.5 9. 4. 7.5 9. 5. 8. 4.5 4.5

el

Centr |2 8.5 7.5 6. 5. 8.5 15 6. 9. 3.5 8.5 4. 1.5

e4d

Centr |4 8. 8.2 4.8 6.5 8.5 2. 3. 8.5 1. 8.2 4.5 1.5

eb

Centr |2 7.5 7.5 4, 6.5 8. 15 3. 9. 0. 7. 3. 0.5

eb

Centr |3 7.7 9. 4.3 7. 5.7 4. 1.3 9. 0.7 7.3 4. 2.

e’

Centr |2 7.5 8.5 7.5 7. 9. 5. 7.5 8.5 3.5 8.5 6. 3.5
Out[6]= e8

Centr |2 8.5 8.5 6. 7. 9. 3. 3.5 8.5 1.5 9. 4. 1.

e9

Centr |2 9.5 9. 4, 6. 9. 1. 1. 9. 1.5 9. 4. 3.

e 10

Centr |1 7. 9. 4, 6. 9. 2. 3. 8. 0. 7. 0. 2.

e 11

Centr |1 8. 8. 5. 8. 9. 5. 6. 9. 4. 9. 8. 1.

e12

Centr |1 7. 9. 4, 8. 9. 3. 6. 9. 3. 9. 6. 1.

e13

Centr |7 8. 8.7 53 59 8.3 27 2.4 9.1 2. 8.3 44 1.1

e 14

Centr |6 8. 8.2 6. 8. 9. 4.2 3. 9. 4.2 8.8 3.7 0.3

e 15

Centr |3 8. 8.3 5.3 6.3 8.7 2. 4, 9. 4.3 8. 4.7 0.7

e 16

Centr |4 7.5 9. 55 6.5 5. 25 4. 7.2 4.8 8.8 1.2 2.

e 17

Centr |3 7.7 8.7 6.7 5.3 9.7 5. 6. 8.7 1.3 9. 3.7 0.3

e 18
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Analysis of the Reliability under Noise

In[7]:=

Transpose[ListeeeNormaleirrds[2;;, 4;3]];
Flatten[ListeeeNormaleirrds[{1}, 4;3]];

X[[ordering[yl]];

y[[orderinglyl]];

< X <K X
]
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In[11]:= RatingHistogram := Funct'ion[{X, Y},
Gr'id[
ArrayReshape[{

Table [H'i stogram[

X[[1]]5

PlotLabel- Style["Gold Standard: "<>ToString[y[[i]]], Black, Bold, 1:

ChartStyle-ColorData[63] [{ ;‘ ¥[ [1] ] =7 ] .
rue

PlotRange-{{-1, 11}, Automatic},
Frame-»True, FrameStyle-Di rect'ive[B'Lack, 12] 9
FrameLabel-{"Observed Rating", "Count"},

PlotTheme-"Scientifi c"] ,

{4, Length@y}]}, 3, 4}]]]
totalscorehistfig = RatingHistogram[X, y]
(*Export["total—score—h‘ist—f‘ig.pdf", totalscorehistfig, "AllowRaster‘izat‘ion"—»True];*)
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Estimation of Conditional Distributions

Let n,(-k) € N, denote the number of raters who assigned Alda score i € A, with A={0, 1, ..., 10}, to
an individual whose gold standard score is k € A. The vector of rating counts given gold standard
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In[13]:=

score kis n® = (n{)._4. The probability of n®is multinomial with parameter vector 8% = (6),_,
which is itself Dirichlet distributed 8% & Dir(8 | a), where a are pseudocounts. The posterior of of
6% given n® and ais Dirichlet with parameters a’ ={a; + n{ - 1},,1:0. The MAP estimate of 8% given

a and n can then easily be shown to equal

Bafrt) = { a1

a1 im0

In the following analyses, we take éa(n(k)) to be the conditional distribution over scores A for any
given rater when the gold standard score is k.

The thresholded Alda scores are defined as7 = {1;>7: Vies}, where 1, is an indicator function that
evaluatesto 1 if x is true, and 0 otherwise.

Letting ) = 1,057, ¢V & Multinomial(¢®), and ¢ ~ Dir(¢ | &), then we can estimate conditional

(=

distributions aﬁf(c(k)) analogously to our process in the full score as follows:

A —_ _&—u :
)= {5

Let x. denote a “true” (gold standard) Alda score in A and x, be a single observed rating on that
L

same domain. Given uniform priors on the true classes, Viez p(x. =k) = 17,

the joint distribution

over true and observed (x,) full-scale ratings is

P00, %) =p(Xo | %) P0) = {p(xo = | Xu = K) ple = KNS5 = {55 Ba(n®)} o 1o
Similarly for the binarized classes, we have a prior of p(y.) = {ﬁ, 14—1}, and the joint distribution is
thus

PWos ¥4) = P(o | ) Pe) ={p(o =i | Y = K) p(ye = kYoo = {1 Be(c@), & de(cM)}.

DirMulEstimate[a_]:= Funct'ion[Q,
Module[{A},
A = Flatten@Table[

[[4]] { 0 Flatten[Positi
’ : Tally[Q] [ [Flatten[Position[Tally[Q][[All, 1]], i]], 2]] True

{1, Length@a}] 5
A/Total[2]

1]
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Compute the conditional distribution:

In[14]:= Q[a_z2] := {
DirMulEstimate[Table[a, 11]][Table[Min[{Max[{X[[1]1]1[[i]]-1, ©}], 10}], {i, LengtheX[[
DirMulEstimate[Table[a, 11]][X[[1]1],

Mean[Table[DirMulEstimate[Table[a, 11]][X[[k]]], {k, 1, 3}]],
Mean[Table[DirMulEstimate[Table[a, 11]][X[[k]]], {k, 2, 3}]],
Mean[Table[DirMulEstimate[Table[a, 11]][X[[k]]], {k, 2, 5}]],
Mean|Table[DirMulEstimate[Table[a, 111][X[[k]]], {k, 4, 5}]];

DirMulEstimate[Table[a, 11]][X[[6]11],
DirMulEstimate[Table[a, 11]][X[[7]11],
DirMulEstimate[Table[a, 11]][X[[8]11],
Mean[Table[DirMulEstimate[Table[a, 11]][X[[k]]], {k, 9, 12}]],
Mean[Table[DirMulEstimate[Table[a, 11]][X[[k]]+1], {k, 9, 12}]]
}Y
Thresholded Alda scores and joint distribution function:

In[15]:= ThresholdAlda[X_]:=Tab1e[{ 2 #:Ze’ {x, X}];

Jla_:2]:= {

7
—DirMulEstimate[Table[a, 2]][ThresholdAldaeFlatteneX[[;;6]]1+1],
11

4
—DirMulEstimate[Table[a, 2]][ThresholdAldaeFlatteneX[[7;35]]+1]
11

}
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Joint Distribution over True and Observed Scores

In[17]:=

Out[17]=

Observed Alda Score

1
jointdistribaldascorefig = ArrayPlot[(Q[z] Table[H, {i, 11}, {4, 11}]),

PlotLabelaStyle["Joint Distribution over True and Observed Alda Score", Black, 13],
PlotTheme-"Scientific",

ColorFunction-"ThermometerColors",

PlotLegends—»Automatic,

Frame-True,FrameStyle-Directive[Black, 13],

FrameLabel-{"Observed Alda Score", "True Alda Score"},

FrameT'icks—>{{Range[11], Range|[0, 10]}7, {Range[11], Range]O, 10]}'}, ImageS'ize—>350]

(*Export ["jo1’ ntdistributionaldascore.png", jointdistribaldascorefig, ImageResolution-500,

Joint Distribution over True and Observed Alda Score

0.04

003

True Alda Score

We can compute the mutual information between the observed and gold standard Alda scores
(continuous and thresholded) as follows:

P(Xo=iXs=[)

lalXo || %] = Sieq ZjemP(Xo =, X, = j) Log[ 25t ],

and
lelyo 1yl = S Zerp(yo = i, ¥ = j) Log| 2Ltz ],
respectively. We maintain the hyperparameters a and ¢ in the notation since they control the level of
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In[24]:=

S3 Filenb | 9

uncertainty in the conditional distributions. Higher values of a and ¢ yield conditional distributions
Ba(n®) and $§(c(k)) with higher uncertainty (i.e they are noisier).

1
Pxy[a_]:= (Q[a] Table[H, {i, 11}, {i, 11}]];

Px[a_]:= (TotalePxy[a]);
Py[a_]:= Total[Pxy[a]];
Ixy[a_]:= J[a]l;

Ix[a_]:= (Totaledxy[a]);
Jy[a_]:= Total[Ixy[a]'];

Letting € = 12—1 ain order to provide some equivalence between the priors, we can plot 14[x, || x.] and

I¢lyo || y+] across increasing levels of uncertainty.

AldaMI[a_]:=N@Tota1[Tota1[ny[a] LOg[;—fi?SEﬂ?_;]]]
X[a yla
rtaroryia )]

DiscreteAldaMI[a_]:=N@Tota1[Tota1[ny[a] Log[
Ix[a]l®Iy[a]
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In[26]:=

Out[26]=

In[27]:=

Mutual Information

mitotalaldafig = Plot|
{AldaMI[a], DiscreteAldaMI[a]}, {a, 2, 10},
PlotStyle-63, Frame-True, FrameStyleaDirective[Black,ls],
FrameLabel-{"a", "Mutual Information"},
PlotTheme-"Scientific",
PlotLegends—Placed|{
Style["Raw", Black, 16],
Style["Dichotomized", Black, 16]},
{0.75, 0.75}],
ImageSize-350]
(*Export["~/Desktop/mutualinformationaldascores.png",
mitotalaldafig,
ImageResolution-500,
"AllowRasterization"-True] ;*)
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0.1 ]
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We therefore note a whole set of conditions after approximately a = 3.5 in which discretization is
more informative than the continuous distribution.

But why is this the case? The plots below show that asymmetry may be the culprit.

partA = GraphicsGrid[{{DiscretePlot3D[ny[6.0001][[i,j]],{i,l,ll}, {i,1,11}, ExtentSize-1
PlotLabel-»>Style["Continuous Scale (a = 0)\NI4[X,||X,]="<>ToString[Round|[Re@AldaMI[0.0001]

PlotTheme-"Scientific", ColorFunction-"ThermometerColors", AxesLabel-{"x.", "X,", "pP (Xo,X

AxesStyle-Directive[Black, 13]],
11
D'iscreteP'Lot3D[ny[ — 0.0001][[i,j]],{'i,1,2}, {i,1,2}, ExtentSize-1/2,

PlotLabel-»>Style["Discretized Scale (a = ©)\nI,[yo||y,]="<>ToString[Round[DiscreteAldaMI[©
PlotTheme-"Scientific", ColorFunction-'"ThermometerColors", AxesLabel-{"y.", "yo", "P(Yo,Y
AxesStyle-Directive[Black, 13],

Ticks+{{{1, 2}, {"Li@n, "Li(”"}}T, {{1, 23, {"i@", "Li‘”"}}Y, Automatic}]}}, ImageSize

Printed by Wolfram Mathematica Student Edition



S3 File.nb | 11

partB = GraphicsGrid[{{Discreteplotan[ny[lo][[i,j]],{i,l,ll}, {i,1,11}, ExtentSize-1/2,
PlotLabel-»>Style["Continuous Scale (a = 10)\NI,[X,||X,]="<>ToString[Round[ReeAldaMI[10], ©

PlotTheme-"Scientific", ColorFunction-"ThermometerColors", AxesLabel-{"x.", "X,", "pP (Xo,X
AxesStyle-Directive[Black, 13]],

DiscretePlot3D[ny[ %} 10][[i,j]],{i,1,2}, {i,1,2}, ExtentSize-1/2,

PlotLabel-»>Style["Discretized Scale (a = 10)\nL,[y,||y,]="<>ToString[Round|DiscreteAldaMI|
PlotTheme-"Scientific", ColorFunction-'"ThermometerColors", AxesLabel-{"y.", "yo", "P(Yo,Y
AxesStyle-Directive[Black, 13],

Ticks»{{{1, 2}, {"LiC", "LAO"Y, {1, 2}, {"LiO", "Li©"}), Automatic}]}}, Imagesize

partC = GraphicsGrid[{{DiscretePlot3D[ny[100][[i,j]],{i,l,ll}, {i,1,11}, ExtentSize-1/2,
PlotLabel-»>Style["Continuous Scale (a = 100)\NI,[X,||X,]="<>ToString[Round [ReeAldaMI[100],

PlotTheme-"Scientific", ColorFunction-"ThermometerColors", AxesLabel-{"x,", "X,", "pP (X¢o,X
AxesStyle-Directive[Black, 13]],

DiscretePlot3D|Jxy e 100 il ),{i,1,2}, {j,1,2}, ExtentSize-1/2,
(2] 5

PlotLabel-»>Style["Discretized Scale (a = 100)\nI,[y,||y.]="<>ToString[Round[DiscreteAldaMI
PlotTheme-"Scientific", ColorFunction-"ThermometerColors", AxesLabel-{"y.", "yo", "P(Yo,Y
AxesStyle-Directive[Black, 13],

Ticksa{{{l, 2}, {"Li®", "Li(”"}}T, {11, 23, {"Li¢m, "Li(”"}}T, Automatic}]}}, ImageSize

gridlab[x_] := Style[x, Black, Bold, 28, FontFamily-»"Times New Roman"]
(xtotalscoreasymmetrygrid = Grid[{

gridlab[#]&/@{"A", "B"},

{partA, partB},

gridlab[#]&/e{"C", "D"},

{partC, mitotalaldafig}}];
Export["totalscoreasymmetrygrid.pdf", totalscoreasymmetrygrid, "AllowRasterization"»True]

partA
partB
partC
mitotalaldafig
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Continuous Scale (a = 0) Discretized Scale (@ = 0)
lolxollx]=1.5 Iy[yolly.]=0.34

Out[31]=

Continuous Scale (@ = 10) Discretized Scale (@ = 10)
lo[xol1x.]=0.1 1y [yolly.1=0.3

Out[32]=

Continuous Scale (@ = 100) Discretized Scale (a = 100)
Tl 1. 1=0. Bolly.1=0.14

Out[33]=
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Supplemental Analysis: Mutual Information of the Alda A-
Score

Here we repeat the analyses done for the total score using only the Alda A-scores.

Summary Table

In[35]:=

In[36]:=

irrdsA = Import["S2_File.csv", "Dataset", HeaderLines-1];

summaryA =Dataset[JoinAcross[Dataset[KeyValueMap[<|"Site"-#,"N Raters"-#2|>&,irrdsA[Count
Dataset [KeyValueMap|[<|
"Site"s#l,"Case 1"»>#2[[1]], "Case 2"-»#2[[2]],
"Case 3"-»#2[[3]],"Case 4"»#2[[4]],"Case 5"-»#2[[5]],
"Case 6"-»#2[[6]],"Case 7"->#H2[[7]],"Case 8"->#2[[8]],
"Case 9"-»#2[[9]],"Case 10"-#2[[10]],"Case 11"-»u2[[11]],
"Case 12"-»>#2[[12]]|>&,irrdsA[GroupBy|["site"],Round[NeMean[#],0.1]&, Table["Case "<>ToStr:
"site"]];
summaryA = TextGrid[Flatten|
Catenate[{{{NormaleKeys[summaryA']}}, {ListeeeNormalesummaryA}}],1],
Frame-Al1]
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Out[37]=

Site N Case [Case [Case |Case |Case |[Case |Case |Case |[Case |Case |Case |[Case
Rater |1 2 3 4 5 6 7 8 9 10 11 12
s

Cons |1 9. 9. 7. 7. 10. 4. 7. 9. 5. 9. 6. 3.

ensu

s

Centr |9 9.1 8.6 7.3 71 9.9 4.4 6.9 9. 6.6 9.4 6.9 3.2

e1

Centr |4 8.8 8.8 8. 7.2 9.5 52 7.8 8.5 5.8 8.8 6. 4.8

e2

Centr |2 10. 9.5 6.5 6.5 10. 6. 8.5 9. 8. 8. 6. 7.5

el

Centr |2 9. 8. 6. 5. 9. 25 8. 9. 6.5 8.5 7. 25

e4d

Centr |4 9. 8.5 6. 6.5 9.5 3. 6.2 8.8 3.2 8.5 7. 3.

eb

Centr |2 8.5 7.5 5.5 6.5 9. 3.5 7. 9. 3.5 8. 6.5 2.

eb

Centr |3 9. 9. 6.3 7. 10. 6. 8.3 9. 6.7 8.3 8. 6.3

e’

Centr |2 9. 8.5 8. 7. 10. 7. 9.5 10. 9. 5.5 8.5 7.5

e8

Centr |2 9.5 8.5 8. 7. 10. 4.5 8.5 9. 7. 9.5 7. 3.

e9

Centr |2 10. 9. 6. 6. 10. 25 7. 9. 6.5 9. 8. 7.

e 10

Centr |1 8. 9. 6. 7. 10. 4. 6. 8. 4, 8. 4, 4.

e 11

Centr |1 9. 8. 6. 8. 10. 7. 10. 9. 7. 9. 9. 3.

e12

Centr |1 9. 9. 6. 8. 10. 5. 8. 9. 6. 9. 9. 3.

e13

Centr |7 9. 8.9 7. 6.9 9.7 4.3 6.9 9.1 5.7 8.9 7.4 3.6

e 14

Centr |6 8. 8.2 7. 8. 9. 6.3 7.8 9. 7.2 9. 6.2 1.7

e 15

Centr |3 9. 8.3 7.3 6.7 10. 5. 8.3 9. 7.7 9. 7. 2.3

e 16

Centr |4 8.5 9. 6.8 7. 7.8 5. 6.2 9. 7. 9.5 5. 4.8

e 17

Centr |3 8.7 8.7 7.3 5.7 9.7 5.7 8. 8.7 4.7 9. 6. 3.3

e18
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In[38]:=

Transpose|[ListeeeNormaleirrdsA[2;5, 4;531];
Flatten[ListeeeNormaleirrdsA[{1}, 4;;1];

X[ [ordering[yl]];

y[[ordering[yl]];

<K X K X
1]

Plot the histograms

In[42]:= ascorehistfig = RatingHistogram[X, y]
(*Export["a—score—h'ist—f'ig.pdf", ascorehistfig, "A'L'lowRaster'izat'ion"—>True];*)
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In[43]:= Qa_:2] := {
DirMulEstimate[Table[a, 11]][Table[Min[{Max[{X[[1]11[[i]]-1, ©}], 10}], {i, LengtheX[[
DirMulEstimate[Table[a, 11]][X[[1]1],
DirMulEstimate[Table[a, 11]][X[[1]1],
DirMulEstimate[Table[a, 11]][X[[1]1],
DirMulEstimate[Table[a, 11]][X[[2]1],
DirMulEstimate[Table[a, 11]][X[[3]1],
DirMulEstimate[Table[a, 11]][X[[4]11],
Mean[Table[DirMulEstimate[Table[a, 11]][X[[k]]], {k, 5, 7}]],
(Mean|[Table[DirMulEstimate[Table[a, 11]][X[[k]]], {k, 5, 7}]] +
Mean[Table[DirMulEstimate[Table[a, 11]][X[[k]]], {k, 8, 11}]])/2,
Mean[Table[DirMulEstimate[Table[a, 11]][X[[k]]], {k, 8, 11}]],
DirMulEstimate[Table[a, 11]][X[[12]]]
T
Thresholded Alda scores and joint distribution function:

0 Xx<7

Inf4d]:= ThresholdAlda[X_]:=Tab1e[{1 e

» {X, X]’];
J[a_:2]:= {

7
—DirMulEstimate[Table[a, 2]][ThresholdAldaeFlatteneX[[;;6]]1+1],
11

4
—DirMulEstimate[Table[a, 2]][ThresholdAldaeFlatteneX[[7;35]]+1]
11

J
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Joint Distribution over True and Observed Scores

1
nuel=  jointdistribaldaAscorefig = ArrayPlot[[Q[Z] Table[E, {i, 11}, {4, 11}]],

PlotLabelaStyle["Joint Distribution over True and Observed Alda-A Score", Black, 13],
PlotTheme-»"Scientific",

ColorFunction-"ThermometerColors",

PlotLegends—»Automatic,

Frame-True,FrameStyle-Directive[Black, 13],

FrameLabela{"Observed Alda-A Score", "True Alda-A Score'"t},

FrameT'icks—>{{Range[11], Range|[0, 10]}7, {Range[11], Range]O, 10]}'}, ImageS'ize—>356)]

(*Export ["jo1’ ntdistributionaldascore.png", jointdistribaldaAscorefig, ImageResolution-500

Joint Distribution over True and Observed Alda—A Score

0.04

0.03
Out[46]=

0.02

Observed Alda—A Score

0.01

True Alda—A Score

1
na- Pxy[a_]i= [Q[a] Table[II, {i, 11}, {i, 11}]];

Px[a_]:= (TotalePxy[a]);
Py[a_]:= Total[Pxy[a]];
Ixy[a_]:= J[a]l;

Ix[a_]:= (Totaledxy[a]);
Jyla_]:= Total[dxy[a]];
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In[53]:

]

AldaMI[a_]:=N@Tota1[Tota1[ny[a] Log[;_fi?sgﬂ?_f]]]
Xla yla
DiscreteAldaMI[a_]:=N@Tota1[Tota1[ny[a] Log[ Ixy[a] ]]]

Ix[a]®Iy[a]

miaaldafig = Plot|
{AldaMI[a], DiscreteAldaMI[a]}, {a, 2, 10},
PlotStyle»63, Frame-True, FrameStyle-Directive[Black,15],
FrameLabela{"a", "Mutual Information"},
PlotTheme-"Scientific",
PlotLegends—Placed|{
Style["Raw", Black, 16],
Style["Dichotomized", Black, 16]},
{0.75, 0.75}],
ImageSize-400];
(*Export["~/Desktop/mutualinformationaldascoresA.png",
miaaldafig,
ImageResolution-500,

"AllowRasterization"eTrue];*)

partA = GraphicsGrid[{{DiscreteP10t3D[ny[0.0001][[1,j]],{1,1,11}, {i,1,11}, ExtentSize-1
PlotLabel-»>Style["Continuous Scale (a = 0)\NI[X,||X,]="<>ToString[Round|[Re@AldaMI[0.0001]

PlotTheme-"Scientific", ColorFunction-"ThermometerColors", AxesLabel-{"x.", "Xo", "pP (Xo,X
AxesStyle-Directive[Black, 13]],

D'iscretePlot3D[ny[ 12—1 0.0001][[1',3']],{1',1,2}, {i,1,2}, ExtentSize-1/2,

PlotLabel-»>Style["Discretized Scale (a = ©)\nI,[yo||y,]="<>ToString[Round[DiscreteAldaMI[©
PlotTheme-"Scientific", ColorFunction-"ThermometerColors", AxesLabel-{"y.", "yo", "P(Yo,Y
AxesStyle-Directive[Black, 13],

Tickso{{{1, 2}, {"LiC", "Li@"}), {1, 23, {"LiO", "Li©"}Y, Automatic}]}}, Imagesize

partB = GraphicsGrid[{{DiscretePlot3D[ny[10][[i,j]],{i,l,ll}, {i,1,11}, ExtentSize-1/2,
PlotLabel-»>Style["Continuous Scale (a = 10)\nI,[X,||X,]="<>ToString[Round[ReeAldaMI[10], ©

PlotTheme-'"Scientific", ColorFunction-"ThermometerColors", AxesLabel-{"x.", "X,", "p (Xo,X
AxesStyle-Directive[Black, 13]],

. ll . . . . .
D1scretePlot3D[ny[ — 10][[1,]]],{1,1,2}, {i,1,2}, ExtentSize-1/2,
2
PlotLabel-»>Style["Discretized Scale (a = 10)\nI,[y,||y.]="<>ToString[Round[DiscreteAldaMI|

PlotTheme-"Scientific", ColorFunction-"ThermometerColors", AxesLabel-{"y.", "yo", "P(Yo,Y
AxesStyle-Directive[Black, 13],

Tickso{{{1, 2}, {"LiCO", "LA@"}Y, {1, 23, {"Li©", "Li©"}}, Automatic}]}}, Imagesize
partC = GraphicsGrid[{{DiscretePlot3D[ny[100][[1,j]],{1,1,11}, {i,1,11}, ExtentSize-1/2,

PlotLabel-»>Style["Continuous Scale (a = 100)\NI,[X,||X,]="<>ToString[Round [ReeAldaMI[100],

PlotTheme-"Scientific", ColorFunction-"ThermometerColors", AxesLabel-{"x.", "X,", "pP (Xo,X

Printed by Wolfram Mathematica Student Edition



S3 File.nb | 19

AxesStyle-Directive[Black, 13]],
D'iscreteP'LotBD[ny[ 12—1 100][[1',3‘]],{1‘,1,2}, {i,1,2}, ExtentSize-1/2,

PlotLabel-Style["Discretized Scale (a = 100)\nL,[y,||y.]="<>ToString[Round[DiscreteAldaMI
PlotTheme-"Scientific", ColorFunction-"ThermometerColors", AxesLabel-{"y.", "yo", "P(Yo,Y
AxesStyle-Directive[Black, 13],

Ticks»{{{l, 2}, {"LiO", "Li‘”"}}Y, {{1, 23, {"i@", "Li(”"}]Y, Automatic}]}}, ImageSize

gridlab[x_] := Style[x, Black, Bold, 28, FontFamily-"Times New Roman"]
(xascoreasymmetrygrid = Grid[{

gridlab[#]&/@{"A", "B"},

{partA, partB},

gridlab[#]&/e{"C", "D"},

{partcC, miaaldafig}}];
Export["ascoreasymmetrygrid.pdf", ascoreasymmetrygrid, "AllowRasterization"aTrue];*)

partA
partB
partC
miaaldafig
Continuous Scale (@ = 0) Discretized Scale (o = 0)
lalxolx.]=1.41 1, [yolly:1=0.47

POy )Y

i

Pz ,x%%

Continuous Scale (@ = 10) Discretized Scale (a = 10)
lo[xollx.]=0.11 Iy[yolly«1=0.43

p(xo.,%.)0 .02
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Continuous Scale (a = 100) Discretized Scale (o = 100)
ud[xollx*]:0~ uY[YOlly*]=026

Out[62]=
0.6F ]
g r — Raw
2 05¢F — Dichotomized ]
I r
£ o4l :
k= r 1
Out[63]=  +—y
S 03 ]
j=] L
> :
0.2f ]
0'1 :1 n n n 1 n n n 1 n n n 1 n n n 1:
2 4 6 8 10
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