
Challenge July 2024 
Smart Investment    
 
A solution with watsonx Llama3 405B that was released yesterday 
and CPLEX  by Alex Fleischer afleischer@fr.ibm.com 
 
2 comments: 
 

1) With these values, a human can find the optimal solution 
quickly. LMM is the best stock so let’s have as much as we 
can in LMM, 5000. 1000 for the 2 worst stocks XYZ and TTT 
and the 3000 remaining in the second best share, ABC. 
 

2) 40+ banks rely on IBM CPLEX to optimize portfolios as I wrote 
in 
 

 



AI is wider than generative AI as Gartner wrote. In IBM AI 
platform watsonx we have both generative AI and decision 
optimization. 
 

 
 
 
Anyway, let me share how to solve this puzzle in IBM  
watsonx with Llama3 and CPLEX. 
 
Let me use this prompt: 
 
A client of an investment firm has $10000 available for investment. He has instructed that 
his money be invested in particular stocks, so that no more than $5000 is invested in any 



one stock but at least $1000 be invested in each stock. He has further instructed the firm 
to use its current data and invest in the manner that maximizes his overall gain during a 
one-year period. The stocks, the current price per share and the firm’s predicted stock 
price a year from now are summarized below. ABC $25 $35 XYZ $50 $60 TTT $100 $125 
LMN $25 $40 Write a docplex CPLEX python decision model that can be used to make a 
smart investment while satisfying the client requirements for different combinations of 
stocks. 
 
And then choose the LLM (Large Language Model) 
 

 
 

It looks like 
 

 
 
And the output is 
 
from docplex.mp.model import Model 
 
# Create a model 
model = Model("Investment") 
 
# Define the decision variables 
X_ABC = model.continuous_var(name="X_ABC", lb=1000, 
ub=5000) 
X_XYZ = model.continuous_var(name="X_XYZ", lb=1000, 
ub=5000) 



X_TTT = model.continuous_var(name="X_TTT", lb=1000, 
ub=5000) 
X_LMN = model.continuous_var(name="X_LMN", lb=1000, 
ub=5000) 
 
# Define the objective function 
model.maximize(0.4 * X_ABC + 0.2 * X_XYZ + 0.25 * X_TTT + 0.6 
* X_LMN) 
 
# Define the constraints 
model.add_constraint(X_ABC + X_XYZ + X_TTT + X_LMN <= 
10000) 
 
# Solve the model 
solution = model.solve() 
 
# Print the solution 
print("Optimal investment strategy:") 
print(f"ABC: {solution[X_ABC]}") 
print(f"XYZ: {solution[X_XYZ]}") 
print(f"TTT: {solution[X_TTT]}") 
print(f"LMN: {solution[X_LMN]}") 
print(f"Total gain: {0.4 * solution[X_ABC] + 0.2 * solution[X_XYZ] + 
0.25 * solution[X_TTT] + 0.6 * solution[X_LMN]}") 
 
which I can directly run within watsonx.AI through a python 
notebook 
 

 
 



 
 
And I see 
 
Optimal investment strategy: 
ABC: $3000.00 
XYZ: $1000.00 
TTT: $1000.00 
LMN: $5000.00 
Total gain: $4650.00 
 
 

Mixing generative AI and optimization … that’s hybrid AI! 


