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● Find an optimal diet for our group members with maximum happiness

○ Food dataset from Public Health England’s governmental website

○ Based on preference of different categories of food

○ Constraints: fulfilling nutrient requirements

● Method: linear programming

● Modeled as a modified knapsack problem

Problem



  

  Related diet problem:  

Stifler Diet (1939): wanted to find the amount of each of 77 items of food to be 
eaten per day in order to at least meet the requirements of dietary allowances 
suggested by National Research Council with minimal cost. 

Background
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Value of objective function: 1794.33880959
Actual values of the variables:
Food Name                                                                     Group Name      Variable       100g of food to consume daily (opt value)
Chicory, pale variety, boiled in unsalted water                   DG                x_716                            30                            
Cranberries                                                                              FA                 x_853                            30                            
Duck, raw, meat only, weighed with fat, skin and bone     MCC            x_1049                         2.94369                       
Fennel, Florence, boiled in unsalted water                          DG                x_1089                      8.29889                       
Fruit juice drink/squash, no sugar added, diluted              PCC             x_1162                         30                            
Gourd, ridge, raw                                                                     DG                x_1199                       21.6347                       
Jackfish, raw                                                                           JC                 x_1316                      0.46012                       
Jelly, sugar free, made with water                                       BR                 x_1327                      30                            
Lemon juice, fresh, weighed as whole fruit                        FC                x_1492           30                            
Lime juice, fresh                                                                     FC                x_1520                      15.6523                       
Marrow, boiled in unsalted water                                        DG                x_1575                       30                            
Mushrooms, white, raw                                                        DG                x_1699                      3.7122                        
Orange juice, ambient, UHT                                                 FC                 x_1760                      0.0189024                     
Passion fruit, flesh and pips, weighed with skin               FA                x_1817                      30                            
Rock Salmon/Dogfish, raw                                                  JA                 x_2346                          0.990351                      

Solution: Male



Value of objective function: 1639.81681676
Actual values of the variables:
Food Name                                                                Group Name     Variable        100g of food to consume daily (opt value)
Chicory, pale variety, boiled in unsalted water             DG                x_716                    30                            
Cranberries                                                                         FA                x_853                    30                            
Fennel, Florence, boiled in unsalted water                   DG                x_1089                  9.78434                       
Gourd, ridge, raw                                                               DG               x_1199                  2.39609                       
Jackfish, raw                                                                      JC               x_1316                  0.809946                      
Jelly, sugar free, made with water                                  BR               x_1327                  30                            
Lemon juice, fresh, weighed as whole fruit                   FC               x_1492                  30                            
Limes, flesh only, weighed with peel and pips              FA               x_1522                  20.8073                       
Marrow, boiled in unsalted water                                    DG              x_1575                  30                            
Mushrooms, white, raw                                                    DG               x_1699                  3.72073                       
Nutmeg, ground                                                                 H                 x_1731                  0.269869                      
Orange juice, ambient, UHT                                             FC               x_1760                  0.0146341                     
Passion fruit, flesh and pips, weighed with skin           FA              x_1817                  25.8045                       
Rock Salmon/Dogfish, raw                                              JA               x_2346                  0.490755                      
Tea, black, infusion, average                                           PAA            x_2647                  30          

Solution: Female



● Unhappy case: minimize our satisfaction but in a healthy way
○ Try to minimize our happiness and keep enough daily nutrition 

○ the value of objective functions for male (8.33620465) and female (15.27183148) both 

decrease sharply

○ the numbers of food in the optimal food list for male and female are less than original 

model

○ Male: seven kinds of food (originally fifteen)

○ Female: nine kinds of food (originally fifteen)

Variations



● Vegetarian case: maximize our preference with a vegetarian diet

○ We modify our model and add some constraints that set the amount of all the food that 

made with meat and fish to zero 

○ optimal happiness scores Hmax= 1454.78168382 for male, 

     Hmax= 1296.64981001 for female

○ substituting meat and fish will reduce our happiness when we have the same nutrient 

constraints as before

○ consume more cereals and dairy to fulfill the nutrient need

Variations



● Diversity case: maximize our happiness with plenty of diversity of food 
items

○ We modify the original model to enlarge our possibility to getting more different types of 
food

○ we bound each group with an upper limit so that we cannot eat more than 1000 grams of 
any food for a single day

○ The maximum happiness score drop from 1794.33880959 to 618.16189370 for male and 
from 1639.81681676 to 558.85880275 for female

○ male can consume food from 14 kind of groups,
female can consume food from 13 different groups, 
originally both male and female eat food from 8 different groups

Variations



From original study
● To maximize our happiness, a daily diet should consist of mostly fruits and vegetables. 
● For non-vegetarians, fish seems to be the most nutritious meat type.
● Debatably, from our results, male seem to be more easily satisfied than female.  

From variation studies
● To make oneself unhappy, breakfast cereal and milk/cheese might be good choices for 

male and female respectively. 
● For vegetarians, with vegetables and fruits they could never be alone and sick. 
● Having a diverse diet → a more balanced diet + a lower happiness level.

Conclusions



Limitations:
● Preference scores based on the small survey within our group (n=4), not representative
● The survey was inevitably focused on each food group, instead of individual food.
● Based on the dataset by Public Health England, cannot cover all U.S. foods

Further studies:
● Preference scores based on bigger survey randomly sampled from different populations.
● Survey focusing on individual food.
● Based on the dataset by U.S. Department of Agriculture
● Personal diet based on individuals

Conclusions
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Questions?


