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ДОДАТОК А 

Лістинг програми 

 

 

const axios = require('axios'); 

const yahooFinance = require('yahoo-finance2').default; 

const ss = require('simple-statistics'); 

const { API_KEY } = require('../config/apiConfig'); 

 

// Аналіз зміни ціни за день 

async function analyzeDailyStockChange(symbol, threshold = 5) { 

  const url = 

`https://www.alphavantage.co/query?function=TIME_SERIES_DAILY&symbol=

${symbol}&apikey=${API_KEY}`; 

  try { 

    const response = await axios.get(url); 

    const data = response.data["Time Series (Daily)"]; 

 

    if (!data || response.data["Error Message"]) { 

      return `Error: Invalid stock symbol ${symbol}.`; 

    } 

 

    const dates = Object.keys(data); 

    if (dates.length < 2) { 

      return `Not enough data for ${symbol}.`; 

    } 

 

    const latestDate = dates[0]; 

    const previousDate = dates[1]; 
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    const latestClose = parseFloat(data[latestDate]["4. close"]); 

    const previousClose = parseFloat(data[previousDate]["4. close"]); 

 

    const changePercentage = ((latestClose - previousClose) / previousClose) 

* 100; 

 

    if (Math.abs(changePercentage) > threshold) { 

      return `Alert! The stock price for ${symbol} changed by 

${changePercentage.toFixed(2)}% on ${latestDate}.`; 

    } else { 

      return `No significant change for ${symbol}.`; 

    } 

  } catch (error) { 

    console.error('Error fetching stock data:', error); 

    return `Error fetching stock data for ${symbol}. Please try again later.`; 

  } 

} 

 

// Аналіз середньої ціни протягом тижня 

async function analyzeWeeklyAverage(symbol) { 

  const url = 

`https://www.alphavantage.co/query?function=TIME_SERIES_DAILY&symbol=

${symbol}&apikey=${API_KEY}`; 

  try { 

    const response = await axios.get(url); 

    const data = response.data["Time Series (Daily)"]; 

 

    if (!data || response.data["Error Message"]) { 

      return `Error: Invalid stock symbol ${symbol}.`; 
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    } 

 

    const dates = Object.keys(data); 

    let sum = 0; 

    const days = Math.min(7, dates.length); // Якщо даних менше 7 днів, 

беремо стільки, скільки є 

 

    for (let i = 0; i < days; i++) { 

      const closePrice = parseFloat(data[dates[i]]["4. close"]); 

      sum += closePrice; 

    } 

 

    const average = sum / days; 

    return `The 7-day average closing price for ${symbol} is 

${average.toFixed(2)} USD.`; 

  } catch (error) { 

    console.error('Error fetching stock data:', error); 

    return `Error fetching stock data for ${symbol}. Please try again later.`; 

  } 

} 

 

// Аналіз місячних максимумів та мінімумів 

async function analyzeMonthlyHighLow(symbol) { 

  const url = 

`https://www.alphavantage.co/query?function=TIME_SERIES_DAILY&symbol=

${symbol}&apikey=${API_KEY}`; 

  try { 

    const response = await axios.get(url); 

    const data = response.data["Time Series (Daily)"]; 
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    if (!data || response.data["Error Message"]) { 

      return `Error: Invalid stock symbol ${symbol}.`; 

    } 

 

    const dates = Object.keys(data); 

    let maxPrice = -Infinity; 

    let minPrice = Infinity; 

    const days = Math.min(30, dates.length); // Беремо останні 30 днів 

 

    for (let i = 0; i < days; i++) { 

      const closePrice = parseFloat(data[dates[i]]["4. close"]); 

      if (closePrice > maxPrice) { 

        maxPrice = closePrice; 

      } 

      if (closePrice < minPrice) { 

        minPrice = closePrice; 

      } 

    } 

 

    return `The highest closing price for ${symbol} in the last 30 days was 

${maxPrice.toFixed(2)} USD, and the lowest was ${minPrice.toFixed(2)} USD.`; 

  } catch (error) { 

    console.error('Error fetching stock data:', error); 

    return `Error fetching stock data for ${symbol}. Please try again later.`; 

  } 

} 

 

// Перевірка зростаючого тренду 

async function checkRisingTrend(symbol, days = 3) { 
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  const url = 

`https://www.alphavantage.co/query?function=TIME_SERIES_DAILY&symbol=

${symbol}&apikey=${API_KEY}`; 

  try { 

    const response = await axios.get(url); 

    const data = response.data["Time Series (Daily)"]; 

 

    if (!data || response.data["Error Message"]) { 

      return `Error: Invalid stock symbol ${symbol}.`; 

    } 

 

    const dates = Object.keys(data); 

    if (dates.length < days) { 

      return `Not enough data for ${symbol}.`; 

    } 

 

    let isRising = true; 

    for (let i = 0; i < days; i++) { 

      const currentClose = parseFloat(data[dates[i]]["4. close"]); 

      const previousClose = parseFloat(data[dates[i + 1]]["4. close"]); 

 

      if (currentClose <= previousClose) { 

        isRising = false; 

        break; 

      } 

    } 

 

    if (isRising) { 
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      return `The stock price for ${symbol} has been rising for the last 

${days} days.`; 

    } else { 

      return `The stock price for ${symbol} is not showing a rising trend.`; 

    } 

  } catch (error) { 

    console.error('Error fetching stock data:', error); 

    return `Error fetching stock data for ${symbol}. Please try again later.`; 

  } 

} 

 

// Аналіз зміни ціни протягом місяця 

async function analyzeMonthlyStockChange(symbol) { 

  const url = 

`https://www.alphavantage.co/query?function=TIME_SERIES_DAILY&symbol=

${symbol}&apikey=${API_KEY}`; 

  try { 

    const response = await axios.get(url); 

    const data = response.data["Time Series (Daily)"]; 

 

    if (!data || response.data["Error Message"]) { 

      return `Error: Invalid stock symbol ${symbol}.`; 

    } 

 

    const dates = Object.keys(data); 

    if (dates.length < 30) { 

      return `Not enough data for ${symbol}.`; 

    } 
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    const latestDate = dates[0]; 

    const monthAgoDate = dates[29]; 

 

    const latestClose = parseFloat(data[latestDate]["4. close"]); 

    const monthAgoClose = parseFloat(data[monthAgoDate]["4. close"]); 

 

    const changePercentage = ((latestClose - monthAgoClose) / 

monthAgoClose) * 100; 

 

    return `The stock price for ${symbol} changed by 

${changePercentage.toFixed(2)}% over the last month.`; 

  } catch (error) { 

    console.error('Error fetching stock data:', error); 

    return `Error fetching stock data for ${symbol}. Please try again later.`; 

  } 

} 

 

// Перевірка волатильності за останні 10 днів 

async function analyzeVolatility(symbol) { 

  const url = 

`https://www.alphavantage.co/query?function=TIME_SERIES_DAILY&symbol=

${symbol}&apikey=${API_KEY}`; 

  try { 

    const response = await axios.get(url); 

    const data = response.data["Time Series (Daily)"]; 

 

    if (!data || response.data["Error Message"]) { 

      return `Error: Invalid stock symbol ${symbol}.`; 

    } 
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    const dates = Object.keys(data); 

    let totalVolatility = 0; 

    const days = Math.min(10, dates.length); 

 

    for (let i = 0; i < days - 1; i++) { 

      const closeToday = parseFloat(data[dates[i]]["4. close"]); 

      const closeYesterday = parseFloat(data[dates[i + 1]]["4. close"]); 

      totalVolatility += Math.abs(closeToday - closeYesterday); 

    } 

 

    const averageVolatility = totalVolatility / (days - 1); 

    return `The average daily volatility for ${symbol} over the last 10 days is 

${averageVolatility.toFixed(2)} USD.`; 

  } catch (error) { 

    console.error('Error fetching stock data:', error); 

    return `Error fetching stock data for ${symbol}. Please try again later.`; 

  } 

} 

 

// Аналіз найбільших коливань за 2 тижні 

async function analyzeBiggestSwings(symbol) { 

  const url = 

`https://www.alphavantage.co/query?function=TIME_SERIES_DAILY&symbol=

${symbol}&apikey=${API_KEY}`; 

  try { 

    const response = await axios.get(url); 

    const data = response.data["Time Series (Daily)"]; 

 

    if (!data || response.data["Error Message"]) { 
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      return `Error: Invalid stock symbol ${symbol}.`; 

    } 

 

    const dates = Object.keys(data); 

    let maxSwing = 0; 

    const days = Math.min(14, dates.length); 

 

    for (let i = 0; i < days - 1; i++) { 

      const closeToday = parseFloat(data[dates[i]]["4. close"]); 

      const closeYesterday = parseFloat(data[dates[i + 1]]["4. close"]); 

      const swing = Math.abs(closeToday - closeYesterday); 

      if (swing > maxSwing) { 

        maxSwing = swing; 

      } 

    } 

 

    return `The biggest daily price swing for ${symbol} over the last 14 days 

was ${maxSwing.toFixed(2)} USD.`; 

  } catch (error) { 

    console.error('Error fetching stock data:', error); 

    return `Error fetching stock data for ${symbol}. Please try again later.`; 

  } 

} 

 

// Аналіз тижневого зростання 

async function analyzeWeeklyGrowth(symbol) { 

  const url = 

`https://www.alphavantage.co/query?function=TIME_SERIES_DAILY&symbol=

${symbol}&apikey=${API_KEY}`; 
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  try { 

    const response = await axios.get(url); 

    const data = response.data["Time Series (Daily)"]; 

 

    if (!data || response.data["Error Message"]) { 

      return `Error: Invalid stock symbol ${symbol}.`; 

    } 

 

    const dates = Object.keys(data); 

    if (dates.length < 7) { 

      return `Not enough data for ${symbol}.`; 

    } 

 

    const latestDate = dates[0]; 

    const weekAgoDate = dates[6]; 

 

    const latestClose = parseFloat(data[latestDate]["4. close"]); 

    const weekAgoClose = parseFloat(data[weekAgoDate]["4. close"]); 

 

    const growthPercentage = ((latestClose - weekAgoClose) / 

weekAgoClose) * 100; 

 

    return `The stock price for ${symbol} grew by 

${growthPercentage.toFixed(2)}% over the last week.`; 

  } catch (error) { 

    console.error('Error fetching stock data:', error); 

    return `Error fetching stock data for ${symbol}. Please try again later.`; 

  } 

} 
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// Перевірка збільшення обсягів торгів протягом останніх 5 днів 

async function analyzeVolumeSpike(symbol) { 

  const url = 

`https://www.alphavantage.co/query?function=TIME_SERIES_DAILY&symbol=

${symbol}&apikey=${API_KEY}`; 

  try { 

    const response = await axios.get(url); 

    const data = response.data["Time Series (Daily)"]; 

 

    if (!data || response.data["Error Message"]) { 

      return `Error: Invalid stock symbol ${symbol}.`; 

    } 

 

    const dates = Object.keys(data); 

    let maxVolume = 0; 

    const days = Math.min(5, dates.length); 

 

    for (let i = 0; i < days; i++) { 

      const volume = parseFloat(data[dates[i]]["5. volume"]); 

      if (volume > maxVolume) { 

        maxVolume = volume; 

      } 

    } 

 

    return `The highest trading volume for ${symbol} in the last 5 days was 

${maxVolume.toFixed(0)}.`; 

  } catch (error) { 

    console.error('Error fetching stock data:', error); 

    return `Error fetching stock data for ${symbol}. Please try again later.`; 
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  } 

} 

 

// Аналіз денної волатильності протягом місяця 

async function analyzeDailyVolatility(symbol) { 

  const url = 

`https://www.alphavantage.co/query?function=TIME_SERIES_DAILY&symbol=

${symbol}&apikey=${API_KEY}`; 

  try { 

    const response = await axios.get(url); 

    const data = response.data["Time Series (Daily)"]; 

 

    if (!data || response.data["Error Message"]) { 

      return `Error: Invalid stock symbol ${symbol}.`; 

    } 

 

    const dates = Object.keys(data); 

    let totalVolatility = 0; 

    const days = Math.min(30, dates.length); 

 

    for (let i = 0; i < days - 1; i++) { 

      const closeToday = parseFloat(data[dates[i]]["4. close"]); 

      const closeYesterday = parseFloat(data[dates[i + 1]]["4. close"]); 

      totalVolatility += Math.abs(closeToday - closeYesterday); 

    } 

 

    const averageVolatility = totalVolatility / (days - 1); 

    return `The average daily volatility for ${symbol} over the last 30 days is 

${averageVolatility.toFixed(2)} USD.`; 
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  } catch (error) { 

    console.error('Error fetching stock data:', error); 

    return `Error fetching stock data for ${symbol}. Please try again later.`; 

  } 

} 

 

// Функція отримання історичних даних 

async function getHistoricalData(symbol) { 

  try { 

    const queryOptions = { period1: '2020-01-01', interval: '1d' }; 

    const data = await yahooFinance.historical(symbol, queryOptions); 

    return data; 

  } catch (error) { 

    console.error('Помилка отримання даних:', error); 

    return null; 

  } 

} 

 

// Прогнозування на тиждень уперед за допомогою лінійної регресії 

function predictNextWeekPrices(data, weeksAhead = 52) { 

  const prices = data.map((day, index) => [index, day.close]); 

  const regression = ss.linearRegression(prices); 

  const regressionLine = ss.linearRegressionLine(regression); 

 

  const predictions = []; 

  const lastDate = new Date(data[data.length - 1].date); // Остання відома 

дата 

  let lastPrice = data[data.length - 1].close; // Остання відома ціна 
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  // Розраховуємо волатильність та обмежуємо її діапазон 

  const historicalStdDev = Math.sqrt( 

    ss.variance(data.map(day => day.close)) || 1 

  ) * 0.05; // Мінімальний вплив волатильності 

 

  for (let i = 1; i <= weeksAhead; i++) { 

    // Прогнозована ціна з урахуванням мінімального тренду 

    const trendAdjustment = (regressionLine(data.length + i * 7) - 

regressionLine(data.length)) * 0.05; // Слабый тренд 

    const volatilityAdjustment = (Math.random() - 0.5) * 2 * historicalStdDev 

* 0.5; // Ще менше коливань 

 

    // Прогнозована ціна з додаванням тренду та волатильності до 

останньої відомої ціни 

    lastPrice = lastPrice + trendAdjustment + volatilityAdjustment; 

 

    predictions.push({ 

      date: new Date(lastDate).setDate(lastDate.getDate() + i * 7), // 

Зрушуємо дату на тиждень 

      close: lastPrice, 

    }); 

  } 

 

  return predictions; 

} 

 

module.exports = { 

  analyzeDailyStockChange, 

  analyzeWeeklyAverage, 
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  analyzeMonthlyHighLow, 

  checkRisingTrend, 

  analyzeMonthlyStockChange, 

  analyzeVolatility, 

  analyzeBiggestSwings, 

  analyzeWeeklyGrowth, 

  analyzeVolumeSpike, 

  analyzeDailyVolatility, 

  getHistoricalData, 

  predictNextWeekPrices, 

}; 
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ДОДАТОК Б 

Апробація результатів наукових досліджень 
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ДОДАТОК В 

Демонстраційний матеріал 
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