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TOJATOK B

JlicTuHT KOy IPOrpaMu

@

ViewBag.Title = "Home Page";
}
<html xmlns="http://www.w3.0rg/1999/xhtml">
<head>
<script src="~/Scripts/Chart.js"></script>
<script src="~/Scripts/jquery-3.3.1.js"></script>
<script src="~/Scripts/bootstrap.min.js"></script>
<link href="~/Content/bootstrap.min.css" rel="stylesheet" />
<style>
#chart_container{
width:800px;
height:800px;
border:1px solid #f{0000;
padding:1px;
border-radius:4px;
margin:0 auto;
margin-top:50px
}
</style>
</head>
<body>

<div id="chart_container" >
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<canvas id="bar_chart"></canvas>

</div>

<script>

var

var

var

var

var

var

var

ages = @Html.Raw(Json.Encode(ViewBag.Dates));
repos = @Html.Raw(Json.Encode(ViewBag.AGES));
prog = @Html.Raw(Json.Encode(ViewBag.Prog));
legs = @Html.Raw(Json.Encode(ViewBag.Legs));

bot

@Html.Raw(Json.Encode(ViewBag.Bot));

ctx = $("#bar_chart");

barChart = new Chart(ctx, {
type: 'line',
data: {
labels: ages,
datasets: [{
label: "Real data",
data: repos,
backgroundColor: ‘'rgba(e, 157, 255, 1)°',
borderColor: 'rgba(@, 157, 255, 1)',
fill:false
}s o
label: "Forecast”,
data: prog,
backgroundColor: 'rgba(250, 0, 50, 1)',
borderColor: 'rgba(250, 0, 50, 1)',

fill: false
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b A

label: "Top",
data: legs,
backgroundColor: 'rgba(175, 13, 224, 1)',

borderColor: 'rgba(175, 13, 224, 1)°',

fill:false

}s

{
label: "Bot",
data: bot,
backgroundColor: 'rgba(175, 13, 224, 1)',
borderColor: 'rgba(175, 13, 224, 1)°',
fill:false

}

¥
options: {
maintainAspectRatio: false,

legend: { display: true }

1
</script>
</body>

function __embind_register_smart_ptr(rawType, rawPointeeType, name,
sharingPolicy, getPointeeSignature, rawGetPointee, constructorSignature,
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rawConstructor, shareSignature, rawShare, destructorSignature,
rawDestructor) {
name = readlLatinlString(name);
rawGetPointee = requireFunction(getPointeeSignature, rawGetPointee);
rawConstructor = requireFunction(constructorSignature, rawConstructor);
rawShare = requireFunction(shareSignature, rawShare);
rawDestructor = requireFunction(destructorSignature, rawDestructor);
whenDependentTypesAreResolved([rawType], [rawPointeeType],
(function(pointeeType) {
pointeeType = pointeeType[©0];
var registeredPointer = new RegisteredPointer(name,
pointeeType.registeredClass, false, false, true, pointeeType,
sharingPolicy, rawGetPointee, rawConstructor, rawShare, rawDestructor);
return [registeredPointer]

1)
}

function _1lvm_exp2 f32(x) {
return Math.pow(2, x)

}

function _1lvm_exp2 f64() {
return _1lvm_exp2 f32.apply(null, arguments)
}

Module[" pthread cond broadcast"] = _pthread_cond_broadcast;

function new_(constructor, argumentList) {

if (!(constructor instanceof Function)) {

throw new TypeError("new_ called with constructor type

constructor + " which is not a function")

}

var dummy = createNamedFunction(constructor.name ||
"unknownFunctionName", (function() {}));

dummy.prototype = constructor.prototype;

var obj = new dummy;

var r = constructor.apply(obj, argumentList);

return r instanceof Object ? r : obj

+ typeof

}

function craftInvokerFunction(humanName, argTypes, classType,
cppInvokerFunc, cppTargetFunc) {
var argCount = argTypes.length;
if (argCount < 2) {
throwBindingError("argTypes array size mismatch! Must at least get
return value and 'this' types!")

}
var isClassMethodFunc = argTypes[1l] !== null && classType !== null;

var argsList = "";
var argsListWired = "";
for (var i = @; i < argCount - 2; ++i) {

argsList += (i l==0 2 ", " : "") + "arg" + i;
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argsListWired += (i == 0 ? ", " ""Y + "arg" + i + "Wired"
}
var invokerFnBody = "return function " +
makeLegalFunctionName(humanName) + "(" + argsList + ") {\n" + "if
(arguments.length !== " + (argCount - 2) + ") {\n" +

"throwBindingError('function " + humanName + " called with ' +
arguments.length + ' arguments, expected " + (argCount - 2) +
+ "}\n";
var needsDestructorStack = false;
for (var i = 1; i < argTypes.length; ++i) {
if (argTypes[i] !== null && argTypes[i].destructorFunction ===
undefined) {
needsDestructorStack = true;
break

args!');\n"

}
}
if (needsDestructorStack) {
invokerFnBody += "var destructors = [];\n"
}
var dtorStack = needsDestructorStack ? "destructors™ : "null";
var argsl = ["throwBindingError", "invoker", "fn", "runDestructors",
"retType", "classParam"];
var args2 = [throwBindingError, cppInvokerFunc, cppTargetFunc,
runDestructors, argTypes[©@], argTypes[1]];
if (isClassMethodFunc) {
invokerFnBody += "var thisWired = classParam.toWireType(" +
dtorStack + ", this);\n"
}
for (var i = @9; i < argCount - 2; ++i) {
invokerFnBody += "var arg" + i + "Wired = argType" + i +
".toWireType(" + dtorStack + ", arg" + i + "); // " + argTypes[i + 2].name
+ "\n";
argsl.push("argType" + i);
args2.push(argTypes[i + 2])
}
if (isClassMethodFunc) {
argsListWired = "thisWired" + (argsListWired.length > @ ? ",
) + argsListWired

}

var returns = argTypes[@].name !== "void";

invokerFnBody += (returns ? "var rv = " "") + "invoker(fn" +
(argsListWired.length > @ ? ", " : "") + argsListWired + ");\n";

if (needsDestructorStack) {
invokerFnBody += "runDestructors(destructors);\n"

} else {
for (var i = isClassMethodFunc ? 1 : 2; i < argTypes.length; ++i) {
var paramName = i === 1 ? "thisWired" : "arg" + (i - 2) +
"Wired";
if (argTypes[i].destructorFunction !== null) {

invokerFnBody += paramName + " _dtor(" + paramName + "); //
+ argTypes[i].name + "\n";
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argsl.push(paramName + " _dtor");
args2.push(argTypes[i].destructorFunction)

}
}
if (returns) {
invokerFnBody += "var ret = retType.fromWireType(rv);\n" + "return
ret;\n"
} else {}
invokerFnBody += "}\n";
argsl.push(invokerFnBody);

var invokerFunction = new_(Function, argsl).apply(null, args2);
return invokerFunction

}

function ensureOverloadTable(proto, methodName, humanName) {
if (undefined === proto[methodName].overloadTable) {
var prevFunc = proto[methodName];
proto[methodName] = (function() {
if
(!proto[methodName].overloadTable.hasOwnProperty(arguments.length)) {
throwBindingError("Function '" + humanName + "' called with
an invalid number of arguments (" + arguments.length + ") - expects one of
(" + proto[methodName].overloadTable + ")!")
}
return
proto[methodName].overloadTable[arguments.length].apply(this, arguments)
3
proto[methodName].overloadTable = [];
proto[methodName].overloadTable[prevFunc.argCount] = prevFunc

}

function heap32VectorToArray(count, firstElement) {
var array = [];
for (var i = @; i < count; i++) {
array.push(HEAP32[ (firstElement >> 2) + i])
}

return array

}

var UnboundTypeError = undefined;

function throwUnboundTypeError(message, types) {
var unboundTypes = [];
var seen = {};

function visit(type) {
if (seen[type]) {
return
¥

if (registeredTypes[type]) {
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return
}
if (typeDependencies[type]) {
typeDependencies[type].forEach(visit);
return
}
unboundTypes.push(type);
seen[type] = true
}
types.forEach(visit);
throw new UnboundTypeError(message +
unboundTypes.map(getTypeName).join([", "]))

}

+

function _ _embind register_class_class_function(rawClassType, methodName,
argCount, rawArgTypesAddr, invokerSignature, rawInvoker, fn) {
var rawArgTypes = heap32VectorToArray(argCount, rawArgTypesAddr);
methodName = readlLatinlString(methodName);
rawInvoker = requireFunction(invokerSignature, rawInvoker);
whenDependentTypesAreResolved([], [rawClassType], (function(classType)

classType = classType[@];
var humanName = classType.name +

+ methodName;

function unboundTypesHandler() {
throwUnboundTypeError("Cannot call " + humanName + " due to
unbound types", rawArgTypes)

}
var proto = classType.registeredClass.constructor;
if (undefined === proto[methodName]) {

unboundTypesHandler.argCount = argCount - 1;
proto[methodName] = unboundTypesHandler
} else {
ensureOverloadTable(proto, methodName, humanName);
proto[methodName].overloadTable[argCount - 1] =
unboundTypesHandler

}
whenDependentTypesAreResolved([], rawArgTypes, (function(argTypes)

{
var invokerArgsArray = [argTypes[©@],
null].concat(argTypes.slice(1));
var func = craftInvokerFunction(humanName, invokerArgsArray,
null, rawInvoker, fn);
if (undefined === proto[methodName].overloadTable) {
func.argCount = argCount - 1;
proto[methodName] = func
} else {
proto[methodName].overloadTable[argCount - 1] = func
}

return []

);



public static double[] forecast(long[] y, double alpha, double beta,
double gamma, int period, int m, boolean debug) {
validateArguments(y, alpha, beta, gamma, period, m);
int seasons = y.length / period;

double a@

calculateInitiallLevel(y);

double bo

calculateInitialTrend(y, period);

double[] initialSeasonallndices = calculateSeasonallIndices(y,
period,seasons);

if (debug) {
result+=String.format(

"Total observations: %d, Seasons %d, Periods %d",
y.length,seasons, period));

result+=String.Format("Initial level value a@: " + a@);
result+=String.Format("Initial trend value b@: " + bO);

printArray("Seasonal Indices: ", initialSeasonallIndices);

}

double[] forecast = calculateHoltWinters(y, a@, bo@, alpha, beta,
gamma,initialSeasonalIndices, period, m, debug);

if (debug) {
printArray("Forecast", forecast);

}

return forecast;
}
public static double[] forecast(long[] y, double alpha, double beta,
double gamma, int period, int m) {

return forecast(y, alpha, beta, gamma, period, m, false);
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private static void validateArguments(long[] y, double alpha, double
beta,double gamma, int period, int m) {

if (y == null) {

throw new Exception("Value of y should be not null");

}
if(m <= 0){

throw new Exception("Value of m must be greater than 0.");
}

if(m > period){

throw new Exception("Value of m must be <= period.");
}
if((alpha < 0.9) || (alpha > 1.0)){

throw new Exception("Value of Alpha should satisfy 0.0 <= alpha
<= 1.0");

}
if((beta < 0.0) || (beta > 1.0)){

throw new Exception("Value of Beta should satisfy 0.0 <= beta
<= 1.0");

}
if((gamma < @©.0) || (gamma > 1.0)){

throw new Exception("Value of Gamma should satisfy 0.0 <= gamma
<= 1.0");

}
}

private static double[] calculateHoltWinters(long[] y, double a®,
double b@,double alpha, double beta, double gamma,double[]
initialSeasonalIndices, int period, int m, boolean debug) {

double[] St = new double[y.length];

double[] Bt = new double[y.length];
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period];
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double[] It = new double[y.length];

double[] Ft = new double[y.length + m];

// Initialize base values

St[1] ao;

Bt[1] = bo;

for (int i = @; i < period; i++) {
It[i] = initialSeasonalIndices[i];

}

// Start calculations

for (int i = 2; i < y.length; i++) {
// Calculate overall smoothing

if ((i - period) >= 0) {

St[i] = alpha * y[i] / It[i - period] + (1.0 - alpha)
* (St[i - 1] + Bt[i - 1]);
} else {
St[i] = alpha * y[i] + (1.8 - alpha) * (St[i - 1] + Bt[i -

}

// Calculate trend smoothing

Bt[i] = gamma * (St[i] - St[i - 1]) + (1 - gamma) * Bt[i - 1];
// Calculate seasonal smoothing

if ((i - period) >= 0) {

It[i] = beta * y[i] / St[i] + (1.0 - beta) * It[i -

// Calculate forecast
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if (((i + m) >= period)) {

Ft[i + m] = (St[i] + (m * Bt[i])) * It[i - period + m];
}
if (debug) {

result+=String.format(

"i=%d, y =%, S =%f, Bt = %f, It = %f, F = %f",
i,y[i], st[i], Bt[i], Tt[i], Ft[i]));

}
}

return Ft;
private static double calculateInitialTrend(long[] y, int period) {

double sum = ©;

for (int 1 = @; i < period; i++) {
sum += (y[period + i] - y[i]);
}
return sum / (period * period);
}
private static double[] calculateSeasonallndices(long[] y, int period,

int seasons) {

double[] seasonalAverage

new double[seasons];

double[] seasonallIndices

new double[period];
double[] averagedObservations = new double[y.length];
for (int 1 = @; i < seasons; i++) {

for (int j = @; j < period; j++) {

seasonalAverage[i] += y[(i * period) + j];



seasonalAverage[i] /= period;

}

for (int 1 = @; i < seasons; i++) {
for (int j = @; j < period; j++) {

averagedObservations[(i * period) + j] = y[(i * period) +
j]/ seasonalAverage[i];

}
for (int i = @; i < period; i++) {
for (int j = @; j < seasons; j++) {

seasonalIndices[i] += averagedObservations[(j * period) +
il;

}

seasonallndices[i] /= seasons;

}

return seasonalIndices;
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TIOJATOK B

Haykogi my6umikarii

B.1 Tesicu Ha koHpepenuiro MicroCAD-2019 B XIII.

ISSN 2222-2944. Indopmaniitii TCXHOJIOrIT: HayKa, TCXHIKa, TCXHOJIOrs, OCBITa, 310pos‘s. 2019. Y. |

JIOCJIJUKEHHSI MOJIEJIEN TA 3ACOBIB JUISI AHAJII3Y TA
INPOI'HO3YBAHHSA BAJIIOTHUX KOTYBAHb
Yymenxo C.L, €poxin AJL
XapkiecoKuit HayioHanbHUIl yHigepcumem padioeneKmpoHiKu,

M. Xapkie

PoGora mnpucBsiueHa po3pobui edekTHBHOT Mojem IS NPOrHO3YBaHHS
BATIOTHHUX KoTyBaHb. [lepenbaueHns noaanbioi noBeiHKH (PIHAHCOBHX PHHKIB Ma€e
BCJIMKC 3HAYCHHA JUIS MUANPHEMHHMLBKOT JISJIBHOCTI, TaK SK  JIa€ KOJOCAIbHI
MOKJTHBOCTI JUISt ONTHMI3aLli1 (PIHAHCOBHX BTpAT.

Mera JocniKeHHS — Ha OCHOBI aHali3y ICHIOYOTO MAaCHBY METOJIB
MPOrHO3YBaHHS CTBOPHTH BJOCKOHAICHHH METOJA Ta MOJCAb MPOrHO3yBaHHS
3MIHIOBAaHOCTI BAJlOT, a TakoX MoOyayBaTH iH(popMaliiiHy cucTeMy 3 rpadidHo.
Bizyanizauieio gaHux. Tak $K Ha NMPOrHO3YBaHHS BIUIMBAIOTH O€3/1i4 €KOHOMIYHHX
($akTopiB, TO JIOBrOCTPOKOBE INepeidaucHHs NMPAKTHYHO HeMOXaHBo. Tomy s
JAocaukeHHs Oyno oOpano HaiOUIbII TOYHHI KOPOTKOCTPOKOBHI anroput™. Jlns
MPOrHO3y JAHHAMIKH Oy/b-SKOi BaIIOTHOI MapH B MailOyTHLOMY BHKOPHCTOBYETHCS
MHOKHHA pO3po0JICHHX METOAHK. YCl BOHH 3aCHOBaHI Ha BpaxyBaHHI (akTopiB, fKi
(GopMyIOTh BaIIOTHHI MOMMT 1 MPOMO3HIIIO HA CBITOBOMY PHHKY. ToX mnpeaMerom
JOCTUKCHHS € MIJAXOJH Ta TeXHIYHI 3aXO/H, LIO JO3BOJAIOCH CTBOPHTH CHCTEMY
NPOrHO3YBaHHA KYpCIB BaJIOT BHKOPHCTOBYIOYH creumdiyHi TeXHomorii Ta
MOB’SA3aHI 3 HHMH CTaHJAApTH, IO YMOXJIHMBIIOIOTH B3a€MO3B’S30K CHCTEM, iX
NOJANBLIHIT PO3BHTOK Ta BJOCKOHAJICHHS.

Xoua NporHo3yBaHHs HE € MOBHICTIO TOYHOKO HAYKOIO Ta YacTO MPOTHO3H HE
MOKHA BBaXaTH JOCTaTHLO HAAIHHHMH, OJIHAK 3arajJbHe PO3YMIHHSA TOroO, $Ki
CKOHOMIYHI CHIM BIUIMBalOTh Ha (OPMYBaHHS BalIIOTHHX KYPCIB, J03BOJISE
IHBECTOpaM CBOEYACHO pearyBaTH Ha OYIKYBaHI 3MIHH MaiOyTHBOI iX JMHAMIKH.
Pesynbrar odiuifiHuX IHTEpBEHLIN Ha BaJIOTHOMY PHHKY 3alCKHTh BUI peakuii
CMEKYISAHTIB. JSIKIIO OCTaHHI NEPeKOHaHl, IO LEHTPaJbHHII OaHK MNOBHHCH
cTabini3yBaTH TOH YM IHIIHH BAIIOTHHUIT Kype, TO BOHH OYAyTh CIPHATH MiATPHMII
KypCy L€l BaJIOTH.

CyTb 3anpornoHOBaHOIO BJIOCKOHAICHOTO METO/A MOJATae Y KOMILICKCHOMY
BpaxyBaHHI (paKTOpIB BIUIMBY, fIKi HAJAXOAATh SK BiJl PHHKY, TaK 1 LLICCIPAMOBAHHX
AU ypsay Ta CTBOPCHHS MPOTHO3Yy Ha OCHOBI  MOJAH(IKOBAHOTO METOJY KOB3HOI
Cepe/iHbOl, 10 J03BOJISE 3aCTOCOBYBATH THYYKHMil perpeciiinmii ananis. Takox B
poboTi 3anmponoHOBaHa MOJE/b MOOYAOBH MPOTrHO3y Ta iH(OpMaLliHa CHCTeMa Ul
MPOrHO3YBaHHS BATIOTHHX KOTYBaHb, IO CKJIAJA€TBCS 3 HACTYMHHX MOJYIIB:
MOJ1YJIb 300pYy AaHHX, 3HAXOKCHHS TPEH/IY Ta MOJY/Ib IIPOrHO3YBaHHS.
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