n77= makeList[list_, w_] :=
Table[{i, Take[list, {i, i+w-1}]}, {i, 1, Length[list] -w+1}]

getKnnPosition[list_, v_, n_, distance_] := Flatten[Position[list[[All, 2]], #] & /@
Nearest[list[[All, 2]], v, n, DistanceFunction - distance], 2]

(*» non-weighted avergage of Nearest neighbour values =*)
(*» the value is the base(first element) nearest-
position + n in the original data =*)

knnReg[data_, list_, v_, w_, distance_, n_] :=

Mean [data[[getKnnPosition[list, v, w, distance] +n]]]

metric = {EuclideanDistance, SquaredEuclideanDistance,
ManhattanDistance, ChessboardDistance, BrayCurtisDistance,
CanberraDistance, CosineDistance, CorrelationDistance};

PlotKNN[knn_, sym_] := Column[Table[{sym<> ": " <> ToString[metric[[]j]]];
mean = Mean[Abs [knn[[j]][[All, 2]] -knn[[j]][[All, 1]]1]1];
st = Sqrt[Variance[Abs[knn[[j]][[All, 2]] -knn[[j]][[All, 1]1]11];
max = Max [Abs [knn[[j]][[All, 2]] -knn[[j]1][[ALlLl, 1]11]11;
min = Min[Abs [knn[[j]][[All, 2]] - knn[[§]1][[A11, 1]]1]11;
Legended [
ListLinePlot[{Take[knn[[j]] [[All, 2]], -200], Take[knn[[j]][[All, 1]], -200]},
PlotStyle -> {RGBColor[128 / 255, 165 / 255, 42 / 255],
RGBColor[216 / 255, 139 / 255, 28 / 255]}, PlotStyle -> {Blue, Red},
PlotLabel -» sym, ImageSize » 500, PlotRange - All],
{Row[{LineLegend[{Directive [Thick, RGBColor[128 / 255, 165/ 255, 42 / 255]]},
{"Actual:{}"}1}1,
Row [ {LineLegend[{Directive[Thick, RGBColor[216 / 255, 139 / 255, 28 / 255]]},
{"Forecast:k-NN:{}"}]1}], Row[{"Ugrror=", TOString[mean] <> ""}],
Row [ {"Ogrror=", ToString[st] <> ""}], Row[{"Max=", ToString[max] <>""}],
Row[{"Min=", ToString[min, TraditionalForm] <> ""}1}1,
Mean[Abs [knn[[j]1][[All, 2]] - knn[[j]][[All, 1]]1]], metric[[j]1]1},

{j, 1, Length[metric]}]

2= nino34 = Drop [Import [

"/Users/darashaydalxfer/Desktop/Weather/SOI/anom forecast/anomaly6m.csv",
"esv"], 1];

nino34 = Flatten[nino34[[All, 7 ;; 8]1]1;

nino340 = Table[If[EvenQ[i] == True, 0, nino34[[i]]], {i, 1, Length[nino34]}];

nino341 = Table[If[EvenQ[i] == True, 1, nino34[[i]]], {i, 1, Length[nino34]}];

Length[nino34]

Length[nino340]

Length[nino341]

outsel= 1524
outs7= 1524

outsgl= 1524
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o= delay = 1;
delta0 = Drop[Drop[-Join[ConstantArray[0, delay], nino340] +
Join[nino340, ConstantArray[0, delay]], 1], -1];

delay = 1;
deltal = Drop[Drop[-Join[ConstantArray[0, delay], nino341] +
Join[nino341, ConstantArray[0, delay]], 1], -1];

delay =1;
delta = Drop[Drop[-Join[ConstantArray[0, delay], nino34] +
Join[nino34, ConstantArray[0, delay]], 1], -1];

O-Interlace

nos)= M = 63

listd = makeList[delta0O, m];

n=0; («starts from 0 to 5 for next 6 months =)

metric = {EuclideanDistance, SquaredEuclideanDistance,
ManhattanDistance, ChessboardDistance, BrayCurtisDistance,
CanberraDistance, CosineDistance, CorrelationDistance};

knn = Table[
Table|[

(*» at i we go back to m-1 previous values =)
v = Take[deltaO, {-(m-1), 0} +1i];
(* 1-2m to assure all candidate nearest are from the past #)
{nino340[[i]] +
knnReg[delta0O, Take[listd, {1, i-2%m}], v, 20, metric[[j]], n+m+1],
nino340[[i+1]], metric[[j]1]},

{i, 100, Length[delta0O] -m, 2}

1,

{j, 1, Length[metric]}];

In[103]:=
PlotKNN[knn, "k-NN El Nino 3.4 (0, Anomalies)"]



k-NN EI Nino 3.4 (0, Anomalies)

2?

1?
I 1 1 1 /\N\ A 1 | L |
100 00

-1+

2

-~ k-NN EI Nino 3.4 (0, Anomalies)

2+

1+
I 11 L L L | A //\N\ A L | L L | 1Al
00

dIviaRAnll
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0.133913, SquaredEuclideanDistance}

knn2.nb | 3

—— Actual:{}

—— Forecast:k—NN:{

Ugrror=0.133931
Okrror=0.155424
Max=1.1525
Min=0.

—— Actual:{}

—— Forecast:k—NN:{

Uerror=0.133913
Ogkrror=0.155404
Max=1.1525

Min=0.
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k-NN EI Nino 3.4 (0, Anomalies)

B — Actual:{}
r —— Forecast:k—-NN:{
I Uprror=0.147177

L L L | A L A L | L L L | L L | L oError:0-l63966

-2

0.

50 ‘V v 100 5 0 a1
: Min=0.0005

147177, ManhattanDistance}

k-NN EI Nino 3.4 (0, Anomalies)

-2

ouf103= .

B —— Actual:{}
- —— Forecast:k—NN:{
I Ugrror=0.123889

1 1 1 | A 1 A 1 | 1 1 | 1 1 1 L | OError:0-145242

\v AV v 10 ° ® Max-1.0855
I Min=0.

123889, ChessboardDistance}
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k-NN EI Nino 3.4 (0, Anomalies)

—— Actual:{}

r —— Forecast:k—-NN:{

i Q Ugrror=0.141709
L L L | L A L | L L L | L L L L | oError:0-l63915

%0 V V 100 ° % Max-1.1935
[ Min=0.0005

141709, BrayCurtisDistance}

k-NN EI Nino 3.4 (0, Anomalies)

-2

R —— Actual:{}
I —— Forecast:k—-NN:{
: Ugrror=0.161511

| | 100 1 4 Omrror=0.177617

Max=1.21
Min=0.0005
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k-NN EI Nino 3.4 (0, Anomalies)

—— Actual:{}

—— Forecast:k—NN:{

Ugrror=0.302274
Oerror=0.255583
Max=1.464
Min=0.

k=NN EI Nino 3.4 (0, Anomalies)

—— Actual:{}

L —— Forecast:k—NN:{

{ I Ugrror=0.294875
e b 5 20.254319

! ! | n ! 1 ! | I ! ! |
50 v 100 5 0 ool 464
: Min=0.001
-1

2=

0.294875, CorrelationDistance}

| -Interlace



In[104]:= M =

6;

listd = makeList[deltal, m];

n=

0;

(#starts from 0 to 5 for next 6 months =*)

metric = {EuclideanDistance, SquaredEuclideanDistance,
ManhattanDistance, ChessboardDistance, BrayCurtisDistance,
CanberraDistance, CosineDistance, CorrelationDistance};

knn = Table|[
Table[

(» at i we go back to m-1 previous values =)

v = Take[deltal, {-(m-1), 0} +1i];

(* 1-2m to assure all candidate nearest are from the past =)
{nino341[[i]] +

nino341[[i+1]], metric[[j]1]1},

{i, 100, Length[deltal] -m, 2}

1,

{3,

1, Length[metric]}];

niios= plotKNN[knn, "k-NN E1 Nino 3.4 (1, Anomalies)"]

k—=NN EI Nino 3.4 (1, Anomalies)

1 /\W\/\A

-2

kit

o

knn2.nb | 7

knnReg[deltal, Take[listd, {1, i-2%m}], v, 20, metric[[j]], n+m+1],

—— Actual:{}

—— Forecast:k—NN:{

Ugrror=0.14042
Ogrror=0.157325
Max=1.2095

Min=8.67362 x 1071
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k—-NN EI Nino 3.4 (1, Anomalies)

I —— Actual:{}

- —— Forecast:k-NN:{

{ I Ugrror=0.140396
Il Il Il L | O'Error:0.157339

| L L |
\,\/ %0 V V 100 5 % Max-1.2095
i Min=8.67362 x 10 *
-1+

0.140396, SquaredEuclideanDistance}

k—-NN EI Nino 3.4 (1, Anomalies)

2 =
1; —— Actual:{}

- —— Forecast:k—NN:{

{ I Ugrror=0.15553
PR S e J L Opror=0.163278
= % Max-1.2345

I Min=0.
-1+
-2

0.15553, ManhattanDistance}



k—-NN EI Nino 3.4 (1, Anomalies)

Out[108]=

l /\W\

\'\/ 00
_1 =
oL
0.126942, ChessboardDistance}
) k—-NN EI Nino 3.4 (1, Anomalies)
2 =
1 =
I 1 1 1 AM A 1
100 00

-2

0.

155402, BrayCurtisDistance}

knn2.nb | 9

—— Actual:{}

—— Forecast:k—NN:{

Ugrror=0.126942
Okrror=0.149698
Max=1.2055
Min=0.0005

—— Actual:{}

—— Forecast:k—NN:{

Ugrror=0.155402
Ogrror=0.162095
Max=1.256

Min=4.44089 x 101
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k—-NN EI Nino 3.4 (1, Anomalies)

—— Actual:{}

- —— Forecast:k-NN:{
{ I Uprror=0.164152
! ! ! ! | A ! 1 1 | 1 1 1 | 1 1 | I | OError:0°172585

\'\/ %0 V v 100 ° % Max-1.2345
i Min=9.36751x 10 "
_1W

2L

0.164152, CanberraDistance}

k-NN EI Nino 3.4 (1, Anomalies)

—— Actual:{}

—— Forecast:k—NN:{

Ugrror=0.388088
Orrror=0.302744
Max=1.778

Min=1.11022 x 10~ 1¢
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k-NN EI Nino 3.4 (1, Anomalies)

—— Actual:{}

—— Forecast:k—NN:{

Ugrror=0.392276
Oprror=0.306148
Max=1.7785
Min=0.001

0.392276, CorrelationDistance}

(Link, Anom) Interlace

n[15]= M = 6}

listd = makeList [delta, m];

n=0; (xstarts from 0 to 5 for next 6 months =*)

metric = {EuclideanDistance, SquaredEuclideanDistance,
ManhattanDistance, ChessboardDistance, BrayCurtisDistance,
CanberraDistance, CosineDistance, CorrelationDistance};

knn = Table]|
Table[

(*» at i we go back to m-1 previous values %)

v = Take[delta, {-(m-1), 0} +1i];
(*# 1-2m to assure all candidate nearest are from the past =)

{nino34[[i]] +
knnReg[delta, Take[listd, {1, i-2*m}], v, 20, metric[[j]], n+m+1],
nino34[[i+1]], metric[[j]]},

{i, 100, Length[delta] -m, 2}

1,

{j, 1, Length[metric]}];

in120)= plotKNN[knn, "k-NN El Nino 3.4 (Link, Anomalies)"]
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k—-NN EI Nino 3.4 (Link, Anomalies)

2 =
1 =
I 1 A ﬂ\m A 1 1 A 1 1
50 V v 100 v \'\/\7 00
_1 =
2L
-~ k—NN EI Nino 3.4 (Link, Anomalies)
2 =
1=
I | A AM A ! | A ! |
50 V v 100 v \/\7 00
-1+
2=

0.129856, SquaredEuclideanDistance}

—— Actual:{}

—— Forecast:k—NN:{

Ugrror=0.129856
Okrror=0.166211
Max=1.33923
Min=0.000479226

—— Actual:{}

—— Forecast:k—NN:{

Uerror=0.129856
Okrror=0.166211
Max=1.33923

Min=0.000479226
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k—-NN EI Nino 3.4 (Link, Anomalies)

2 =
1
I | L L L | 1N L A L | ! L L | |
50 V v 100 v \'\/\7 00
-1+
oL
-~ k-NN EI Nino 3.4 (Link, Anomalies)
2
1+
I L L L L | A L \ L | ! L L | |
‘;\/ 50 V v 100 \/ \/\7 00
-1+
2=

0.127975, ChessboardDistance}
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—— Actual:{}

—— Forecast:k—NN:{

Ugrror=0.14077
Okrror=0.173743
Max=1.37251
Min=0.0000341838

—— Actual:{}

—— Forecast:k—NN:{

Uprror=0.127975
Omrror=0.156402
Max=1.24812

Min=0.00017848
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wuieuj—

k—-NN EI Nino 3.4 (Link, Anomalies)

2 =
1+
I L L L | A Am A L | A L |
50 ‘V “ 100 \/ \\/\7 00
-1+
2=
0.140134, BrayCurtisDistance}
-~ k—-NN EI Nino 3.4 (Link, Anomalies)
2 =
1 =
I ! ! ! 1 A /\N\ A ! 1 A 1
00

2=

—— Actual:{}

—— Forecast:k—NN:{

Ugrror=0.140134
Okrror=0.174522
Max=1.37251
Min=0.0000557122

—— Actual:{}

—— Forecast:k—NN:{

Ugrror=0.150289
Ogrror=0.18353
Max=1.38512

Min=9.58023 x 107



k=NN EI Nino 3.4 (Link, Anomalies)

L L | N L A L

o

! A | ! ! ! /
50 v 100 V
-1

-2+

k-NN EI Nino 3.4 (Link, Anomalies)

0.308342, CorrelationDistance}

knn2.nb | 15

—— Actual:{}

—— Forecast:k-NN:{

Ugrror=0.307103
Okrror=0.26677
Max=1.44121
Min=0.00195099

—— Actual:{}

—— Forecast:k-NN:{

Ugrror=0.308342
Okrror=0.263525
Max=1.44493
Min=0.000177291



