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◆ Question 1 (25 Points) 

Classical data science emphasizes statistical applications. Industrial manufacturing has evolved from 

sampling inspection to full-sample analysis. If all data were to be collected, the speed of data collection 

would far exceed that of data analysis. Moreover, storing data incurs costs. From the perspective of 

industrial data science, please explain how to manage the influx of large volumes of data appropriately. 

◆ Question 2 (25 Points) 

The confusion matrix is used in the supervised learning of artificial intelligence. After the model is 

generated, there are four result, as shown in Table 1. Based on the distinction between predicted and 

actual states, which variables (i.e., A, B, C, D) must be strengthened to enhance accuracy and precision? 

Why? 

Predict 

Actual 
TRUE FALSE 

TRUE A B 

FALSE C D 

Table 1: Confusion Matrix 



2 
 

◆ Question 3 (25 Points) 

Describe the concepts of forward and backward propagation in neural networks. Clearly explain the 

mathematical formulas involved in each process. Then, use a simple two-layer neural network with 

ReLU activation to manually demonstrate the detailed calculations for both forward and backward 

propagation. Consider a simple two-layer neural network with the following parameters: 
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Activation function: ReLU 

 Second layer (output layer): 

Weight matrix:  2 1 1w   

Bias: b2=0 

Assume the loss function is Mean Square Error (MSE): 
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predict trueL y y  where ytrue=5 

 

◆ Question 4 (25 Points) 

Given an image dataset, please design an analysis framework to perform image classification. For 

example, image preprocessing may be necessary if the figures require enhancement. In addition, please 

describe each step in detail and explain the reasoning behind each decision.   


