
ROE, ROA, REVENUE, BASIC AND        

DILUTED EPS FORECASTING USING LSTM 

(Time Series Forecasting) 

Description: 

 I have a data for past 10 years of 244 companies, data consist of ROE, ROA, REVENUE 

and w.r.t per year and same as BASIC and DILUTED EPS but both EPS are from 2015 to 2019. 

As we can see the nature of data is similar to time series forecasting for this purpose, I will use 

LSTM models for forecasting ROE, ROA, REVENUE and BASIC, DILUTED EPS. After 

forecasting I am classifying the companies in 3 categories Good, Worst and Neutral for example 

if a company ROE increase by 5% then its current ROE then it will be considered as Good if it 

drops then 5% then it will consider as Worst otherwise it lies in the neutral category. For each 

company I made two models in one model I use univariate approach and in other multivariate. I 

train the model using 2010 to 2019 data and the predict 2019 to 2025. 

Steps: 

1. Separate data for individual company. 

2. Split data into train and test. 

3. Transform data into required format, which can be given as input to our model for 

training and testing. 

4. Build and save model. 

5. Load and Predict model. 

6. Classify model. 

7. Save results in excel file. 

8. Visualize Results. 

Separate for individual company: 

First let’s look how was the original data. 

 



We need to convert this data into individual companies’ data, like each company have its own 

file so we can use it to train our model because I am building a separate model for each company 

because we cannot predict a revenue of one company based on any other company. 

So, we converted data into this shape. 

 

code for converting data is given bellow, also provided in the source code. 

 



Split data into train and test: 

Now our data is converted in the required format, so let’s split data into train and test to build 

and train our models. I used 80% data for training and 20% data for testing. 

After splitting data, we need to transform data into required format which our model needs for 

training and testing 

 Data transformation is one of the major tasks because in time series data we need to 

prepare data using walk-forward validation 

Input               -> predict 

Year1                   Year2 

Year1+Year2                  Year3 

Year1+Year2+Year3       Year4 

For this purpose, I use to functions split_dataset () and to_supervised () 

Code for this data transformation is given bellow as well as in the source code. 

 

 

Build and save model. 

Our data preprocessing is done and our data is ready for training a model so let’s not train and 

save our models into hard disk, why we are saving models in hard disk? We are saving models in 



hard disk after training them because we cannot train them again and again because it is very 

time and computational expensive task. Code for training and saving model is given bellow. 

 

First, I am extracting all the available companies’ names and then remove the extension from the 

end so we can have only company names, now in bellow code I am training and saving our 

models 

 

 

Ok now we can see above code for all files (companies) we are training and saving models but 

wait where model is training and saving all models? Actually, for ROA, ROE, REVENUE and 

both EPS I have two sperate functions one for ROE, ROA and Revenue and one for both EPS. 

Why I am using sperate function for EPS from ROA, ROE, REVENUE, because for EPS we 

have data set from 2015 to 2019 and for   ROA, ROE, REVENUE I have data set from 2010 to 

2019, yes I can also make a single function instead of two by applying some changes but I am 

going this way because it makes more sense and read able. Now let’s see those function in 

bellow code. 



 

We can see the above code for Training and save model, both functions first loads dataset then 

split into train and test then pass it through to_supervised function which transform the data and 

then we build and train our model after that we are saving our model using save function which 

stores the train model with .hs extension 

Load and Predict model. 

Now our models are trained and all we need to do now is to load model from hard disk into ram 

and use it for predictions. I am sharing the code in which I am loading a model and use it for 

Forecasting but first I am taking all those companies which are available in all categories by 

category I mean ROA, ROE, Revenue, Both EPS, let’s see how I am getting similar companies 

and then forecasting. 

 

 



 We have similar companies now we will load models and forecast results. Here I am taking a 

ROE as sample and I will show you code of forecasting ROE, for others also work same so I am 

not showing here but if you want to see it please refer to source code file.  

 

 

 

In above code, we can see I am setting up a file path where my ROE files are stored and also 

path where ROE model has been stored then I am using list comprehension where I am using all 

same companies one by one and pass it to function names as forecast_ROE_ROA_REVENUE 

Which loads the data and model and the forecast and return the results of forecast using list 

variable named as history which will store all companies results in list named as 

performance_of_companies. Now we can use these results for classification and then store them 

in a file which we will do bellow. 

 

 

 



Classify model 

We have already done predictions now we can use these predictions to Classify a company 

performance weather it is Good, worst or neutral. For classification what we are doing is we have 

true data from 2010 to 2019 and then we have prediction results from 2020 to 2025, so our 

classification formula is if predicted value of a company is increased by 5% of its current value 

then it is consider as Good and it drops by 5% then worst other wise neutral, for performing this 

task I am using 2019 value as a current value and taking average of 2020 to 2025 values as a 

expected value and by using these values I am classifying a company performance, now let us 

see of it works in a code. 

  

 

In this above code first, I am classifying the companies and then making dictionary using this 

data and then making a data frame using dictionary and after that I stored the Performance base 

classification results as well as forecasting results in excel file. We can see in above code for 

performing this task I am using three functions one for finding the average ok why I am finding 

the average and average of whom. As I mention above for classification we need two ROE 

current and expected so we have 2010 to 2019 true ROE and 2020 to 2025 predicted ROE so I 

am taking 2019 ROE as current ROE and then finding the average of 2020 to 2025 ROE and 

considering it as expected ROE, so now I can use current ROE and Expected ROE for finding 

the class of company for this purpose I am using function named as find_class which take current 

and new ROE and return its class by computing the formula you will see below in the code and 

third function for just arranging the data in required format so I can store into excel file function 

name is make_result_dataframe. Let’s see the code bellow 

 

 



 

 

 

Visualize Results 

As we seen above, we train models then get forecasting results and on bases of them we classify 

companies and also store results in excel format, now in this phase we will visualize the results 

and get some interesting information so let’s start.  

 The approach I am using for visualize results is first I will generate and interesting question and 

then we will see the answer of that question in the form of Graph. I have generated similar 

question for ROE, ROA, Revenue and Both Eps, so here in this report I will show you all 

answers for Revenue if you want to see answers for others ROE, ROE and both EPS you can see 

it in source code.  

 



Q no 1: How many companies lies in Good, Worst or Neutral class according 

to Revenue? 

 

 

 

 

 

 



Q no 2: Which company have highest Revenue now and who will have Highest 

Revenue in future? 

 

Q no 3:  Tell me Top 3 companies whose Revenue will most increase. 

 

 

 



Q no 4: Tell me Top 3 companies whose Revenue will most decrease. 

 

 

 

ROE and EPS Prediction Using LSTM 

(Time Series Forecasting) 

Description: 

 I have a data for past 10 years of 244 companies in which I have ROE and 

w.r.t per year and same as BASIC and DILUTED EPS. I made LSTM models for 

predicting ROE and EPS, for each I made two models in one model I use 

univariate approach and in other multivariate. I train the model using 2010 to 2019 

data and the predict 2019 to 2025 and predict the ROE and EPS. 

Steps: 

9. Separate data for individual company. 

10. Split data into train and test. 



11. Transform data into required format in which our model needs for 

training and testing. 

12. Build model 

13. Predict model 

14. Visualize Results  

 

Separate for individual company: 

 Data was in this format 

 

We converted into this format for each company 

 

 



Source Code for conversion is given in the source code folder 

 

Split data into train and test: 

 Then I split data into train and test, for training I used 80-70% data and  

20-30% data for testing 

Transform data into required format in which our model needs for training and 

testing 

 Data transformation is one of the major task because in time series data we 

need to prepare data using walk-forward validation 

Input               -> predict 

Year1                   Year2 

Year1+Year2        Year3 

Year1+Year2+Year3     Year4 

For this purpose I use to functions split_dataset () and to_supervised () 

Build Model 

 I am attaching some of the screen shorts of building model. 

 



 

 

 

In the pic shows ho model is tearing and reducing the loss on each epoch and in the 

end graphical representation of training neural network. 

 

 

Predict mode: 

 In predicting model first I predict the test set in which I have samples of 

2018 and 2019 year and after that I took dummy data for years 2020 to 2025 and 

give to model for prediction and then in visualization part visualized some results 

in the form of graph and some in printed text output. 

 

Visualization: 

 



 

 

 

This figure shows that I took 6 random companies data and give it to the model 

and model gave the prediction then I graph the actual and predicted results. One y-

axis we have EPS and in x-axis we have Years. 2017, 2018 and 2019 

Then same did for ROE 

 

  



After that I predict EPS and ROE for 2020 to 2025 for random taken a company 

named as Target Crop and we got these results. 

 

After that I plot the 2020 to 2025 prediction with the past 5 year so we can get 

clear picture

 

 

 



 

Some results related to better, worst or neutral performance. 

I took the average of all predict performance and find the increase or decrees w.r.t 

to 2019 year performance. 

 

Code Explanation: 

 

In this code I am extracting each individual company data from over all data set 

And storing into csv file 

 



 

In this code I am converting data into Time series shape data were date and time 

Is stored as index and values of that time are store in that row so we in our case we 

have index suppose 2010 and store all 2010 ROE or EPS recorders in that row 

who’s index is 2010 

 



  

Ok now after our data has been converted according to Time series format then 

before training our model we need to split data into train and test and then we need 

to convert the shape, the shape is required by our model, here shape of data means 

our data dimension for example 2d, 3d. Then after training model we need our 

model to predict so for these 3 task we have 3 functions.  

First function named as split_dataset is used for first task splitting the data into 

train and test and return it. I am using 80% data for training and 20% data for 

testing. 

Second function to_supervised is used for 2nd task it will do two thing first it split x 

and y and then make it like our model need to be given as input for if I take 

example related to year and ROE for univariate then data will be like this 

Train X (ROE) Train Y (ROE) 

2010 2011 

2010, 2011 2012 

2010, 2011, 2012 2013 



Third forecast function take model and history and change the shape of data and 

give model to predict and the values and return the predicted values. 

Ok now we know what these three function do but one this is really important to 

understand that meaning and motive of these function is same for ROE and EPS or 

Univariate ROE or multivariate ROE or EPS. (In univariate we use single value 

like train on prior ROE as input and Predict next ROE and in multivariate we are 

using multiple columns for training and we can predict one for more value) 

So motive is same but for each of above mentioned model we need to change these 

function and adjust according to the needed data. 

 

 

So now when everything is ready as our algorithms need we need to build model 

and train it on train x and train y and after training we are also printing the graph 

how our model change values and reduce the loss and train on each epochs(you 

can say as step or iteration). Here I am also sharing some pic while training model 

and graph of it while training how neural networks change the weights and reduce 

the loss. 

 

Shows reducing the loss against each epoch 



 

Visualize the training procedure. 

 

 

After model is trained we need to do predictions so we are doing prediction using 

forecast function and appending the prediction and actual values and storing then 

in required format so we can use them to make graphs and visualize the results. 

As visualization the result I have already explain above. 

 

ROA and Revenue Prediction Using LSTM 

 (Time Series Forecasting) 

Description: 

 I have a data for past 10 years of 244 companies in which I have ROA and 

revenue. I made LSTM models for predicting ROA and revenue, for each I made 

model in which I use univariate approach. I train the model using 2010 to 2019 

data and the predict 2019 to 2025 and predict the ROA and revenue. 

Steps: 



1. Separate data for individual company. 

2. Split data into train and test. 

3. Transform data into required format in which our model needs for 

training and testing. 

4. This step is only for Revenue, in this step I normalize the revenue so 

we can build our model more efficient. We will discuss this in detail 

later  

5. Build model 

6. Predict model 

7. Visualize Results  

Separate for individual company: 

 Data was in this format 

 
 

 

We converted into this format for each company 

 



 

 

Source Code for conversion is given in the source code folder 

 

Split data into train and test: 

 Then I split data into train and test, for training I used 80-70% data and  

20-30% data for testing 

Transform data into required format in which our model needs for training and 

testing 

 Data transformation is one of the major task because in time series data we 

need to prepare data using walk-forward validation 

 

Input               -> predict 

Year1                   Year2 

Year1+Year2        Year3 

Year1+Year2+Year3     Year4 

For this purpose I use to functions split_dataset () and to_supervised () 

Build Model 

 I am attaching some of the screen shorts of building model. 



 

Here we can see in staring loss is high but on each epoch it reduce the loss this 

shows that our model is training and getting better after each epoch. Here I have 

attached some snapshots of model training. 

 

 



 

Finally when model is train if we plot the training graph we can see how model has 

been train after each epoch. 

 

Predict mode: 

 In predicting model first I predict the test set in which I have samples of 

2018 and 2019 year and after that I took dummy data for years 2020 to 2025 and 

give to model for prediction and then in visualization part visualized some results 

in the form of graph and some in printed text output. 

 

Visualization: 

 

Revenue 



 

ROA 

 

 

These figures shows that I took 6 random companies data and give it to the model 

and model gave the prediction then I graph the actual and predicted results. On 

Y-axis we have ROA, Revenue and in x-axis we have Years. 2017, 2018 and 2019. 

 

 

After that I predict ROA and Revenue for 2020 to 2025 for random taken a 

company named as Target Crop and we got these results. 



 

 

 

 

After that I plot the 2020 to 2025 prediction with the past 5 year so we can get 

clear picture 

 

 

 

 

ROA Graph: 

 



 

 

Revenue Graph: 

 

 

 

Now Let’s Talk about Data Normalization which I used for 

Revenue 



As we see the revenue data was in high numbers. 

 

So, it is better we can normalize it and bring data into common scale, without 

distorting differences in the ranges of values. So, it’s easy to train our model so I 

use this formula for normalization. 

 

 

 

 

 

 

 

Thanks 
 


