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import csv
import numpy as np
from sklearn.linear_model import LinearRegression
from sklearn.neural_network import MLPRegressor
from sklearn.svm import SVR
from sklearn.model_selection import train_test_split
from sklearn.neighbors import KNeighborsRegressor
import matplotlib.pyplot as plt
import matplotlib.dates as pltdates
import pandas as pd

dataFrame = pd.read_csv('NSE 30 DataSet.csv', delimiter= ',')
secondaryDataFrame = pd.read_csv('NSE 30 DataSet.csv', delimiter= ',')
print("NSE 30 DataFrame", end='\n')
print(dataFrame.head())

dataFrame = dataFrame[['Date', 'Open']].set_index('Date')
dataFrame.index = pd.to_datetime(dataFrame.index, format='%Y-%m-%d')
secondaryDataFrame = secondaryDataFrame[['Date', 'Open']].set_index('Date')
secondaryDataFrame.index = pd.to_datetime(secondaryDataFrame.index, format='%Y-%m-%d')
print(dataFrame.head())

plt.figure(figsize=(16,8))
plt.plot(dataFrame['Open'], label='Open Price History')

forecast_out = 7
dataFrame["Prediction"] = dataFrame[["Open"]].shift(-forecast_out)

print(dataFrame.tail())


x = np.array(dataFrame.drop(['Prediction'],1))
x = x[:-forecast_out]
print(x)
y = np.array(dataFrame['Prediction'])
y = y[:-forecast_out]
print(y)

x_train, x_test, y_train, y_test = train_test_split(x, y, test_size=0.2)

svr_rbf = SVR(kernel='rbf', C=1e3, gamma=0.1)
svr_rbf.fit(x_train,y_train)

svr_rbf_confidence = svr_rbf.score(x_test, y_test)
print("SVM RBF Confidence NSE 30:", svr_rbf_confidence, end='\n')

lr = LinearRegression()
lr.fit(x_train, y_train)

lr_confidence = lr.score(x_test, y_test)
print("LR Confidence for NSE 30 :", lr_confidence, end='\n')

knnr = KNeighborsRegressor()
knnr.fit(x_train, y_train)

nnr = MLPRegressor(hidden_layer_sizes=(25,10,5))
nnr.fit(x_train, y_train)
nnr_confidence = nnr.score(x_test, y_test)
print("NNR Confidence NSE 30 :", nnr_confidence)

dates = list(range(1, forecast_out + 1))
print(dates)

lr_prediction = lr.predict(x_forecast)
print(lr_prediction)

svr_rbf_prediction = svr_rbf.predict(x_forecast)
print(svr_rbf_prediction)
nnr_prediction = nnr.predict(x_forecast)
print(nnr_prediction)
knnr_prediction = knnr.predict(x_forecast)
print(knnr_prediction)

plt.figure(figsize=(16,8))
#plt.plot(dates, x_forecast, color='black', label='Data')
plt.scatter(dates, x_forecast, color='black', label='Data')
#plt.plot(secondaryDataFrame['Close'], label='Open Price History')
plt.plot(dates, lr_prediction, color='red', label='Linear Regression model')
plt.plot(dates, svr_rbf_prediction, color='green', label='Support Vector Regression RBF Regression')
# plt.plot(dates, svr_poly_prediction, color='brown', label='Support Vector Machine Polynomial Regression')
# plt.plot(dates, svr_lin_prediction, color='gray', label='Support Vector Machine Linear Regression')
plt.plot(dates, nnr_prediction, color='blue', label='Neural Network Regression')
plt.plot(dates, knnr_prediction, color='yellow', label='K Nearest Neighbour Regression')
plt.xlabel('Date')
plt.ylabel('Price')
plt.title('Regression Graph')
plt.legend()
plt.show()

plt.figure(figsize=(16,8))
plt.plot(secondaryDataFrame['Open'], label='Original Open Price', color='black')
secondaryDataFrame["Prediction"] = secondaryDataFrame[["Open"]].shift(-forecast_out)
secondaryDataFrame.Prediction[-forecast_out:] = nnr_prediction
plt.plot(secondaryDataFrame['Prediction'], label='Predicted nnr Open Price', color='blue')

plt.figure(figsize=(16,8))
plt.plot(secondaryDataFrame['Open'], label='Original Open Price', color='black')
secondaryDataFrame.Prediction[-forecast_out:] = lr_prediction
plt.plot(secondaryDataFrame['Prediction'], label='Predicted lr Open Price', color='red')

plt.figure(figsize=(16,8))
plt.plot(secondaryDataFrame['Open'], label='Original Open Price', color='black')
secondaryDataFrame.Prediction[-forecast_out:] = svr_rbf_prediction
plt.plot(secondaryDataFrame['Prediction'], label='Predicted svr Open Price', color='green')

plt.figure(figsize=(16,8))
plt.plot(secondaryDataFrame['Open'], label='Original Close Price', color='black')
secondaryDataFrame.Prediction[-forecast_out:] = knnr_prediction
plt.plot(secondaryDataFrame['Prediction'], label='Predicted k-nnr Open Price', color='yellow')



static void Main(string[] args)
        {
            var dataSet = LoadFile("csvjson.csv");
            WriteDataToCsv(dataSet, "NSE All Share");
            WriteDataToCsv(dataSet, "NSE 30");
        }

        private static void WriteDataToCsv(List<OldCsvPOCO> oldDataSet, string index)
        {
            var columnNames = new[] { "Date", "Open", "High", "Low", "Close", "Volume", "Change" };
            var newDataSet = new List<string[]>();
            foreach(var data in oldDataSet)
            {
                if(newDataSet.Count == 0 || !newDataSet.Exists(d => d[0] == data.Time))
                {
                    var time = data.Time;
                    var open = oldDataSet.SingleOrDefault(d => d.Indicator == "Open" && d.Time == time && d.Index == index).Value;
                    var high = oldDataSet.SingleOrDefault(d => d.Indicator == "High" && d.Time == time && d.Index == index).Value;
                    var low = oldDataSet.SingleOrDefault(d => d.Indicator == "Low" && d.Time == time && d.Index == index).Value;
                    var close = oldDataSet.SingleOrDefault(d => d.Indicator == "Close" && d.Time == time && d.Index == index).Value;
                    var volume = oldDataSet.SingleOrDefault(d => d.Indicator == "Volume" && d.Time == time && d.Index == index).Value;
                    var change = oldDataSet.SingleOrDefault(d => d.Indicator == "Change %" && d.Time == time && d.Index == index).Value;
                    if (open != "null" && high != "null" && low != "null" && close != "null")
                        newDataSet.Add(new[] { time, open, high, low, close, volume, change });
                    else
                        newDataSet.Any();
                }
            }
            var csv = CsvWriter.WriteToText(columnNames, newDataSet);
            File.WriteAllText($"{index} DataSet.csv", csv);
        }

        private static List<OldCsvPOCO> LoadFile(string fileName)
        {
            List<OldCsvPOCO> dataSet = new List<OldCsvPOCO>();
            var csv = File.ReadAllText(fileName);
            foreach(var line in CsvReader.ReadFromText(csv))
            {
                dataSet.Add(new OldCsvPOCO
                {
                    Time = DateTime.Parse(line[0]).ToString("yyyy-MM-dd"),
                    Indicator = line[1],
                    Index = line[2],
                    Value = line[6]
                });
            }
            return dataSet;
        }

public class NewCsvPOCO
    {
        public string Date { get; set; }

        public string Open { get; set; }

        public string High { get; set; }

        public string Low { get; set; }

        public string Close { get; set; }

        public string Volume { get; set; }

        public string Change { get; set; }
    }

public class OldCsvPOCO
    {
        public string Time { get; set; }

        public string Indicator { get; set; }

        public string Index { get; set; }

        public string Value { get; set; }

    }

