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2/25/2026 update



Was missing 7/13 data because of issues with datetime inequality 
in my code 
-> resolved by converting to datetime objects
->verified now have 7/13 data + most orders are present 
->mismatch between # rows when merging rider tiers is because 
of presence of more cities (beyond 30 cities) in data that we don’t 
have rider info for
->reran all algorithms + uploaded to drive 

-> also merged region group (swing/win/lose) + updated 
incentives names in the following folders: 

->./progress_metrics/results_updated_2 (all 
incentives_progress data)

-> 
./progress_metircs/daily_guarantee/daily_gaurantee_results_2 

->has all the order level data w/ metrics (e.g minutes 
per order, total minutes worked, # orders completed, etc. for 
analysis) 

Shows # cities in orders 
dataset, not in riders 
dataset



Updated graphs w/ 7/13 data

**need to come up with better visualization…







Week 1 graphs
Grouped by region status/driver tier



Observations 
- Daily hours 

performs the worst 
across 
win/lose/swing 

- Especially 
among top/mid 

- Daily orders/streak 
orders seem to 
improve the most 



Observations 
- Daily orders + 

streak orders 
seem to improve 
the most 
(especially among 
top riders) 

- Likely 
because 
these 
incentives 
have to do 
with orders



Observations: 
- Bottom 

acceptance rate 
the most variable 

- Win regions have 
most consistent 
acceptance rate 

- No incentive/daily 
hours perform the 
works 

- Streak orders 
seem to improve 
acceptance rate 
the most/is the 
most consistent



Week 0 VS Week 1 graphs
Grouped by region status/driver tier

**Verifies observations from prev slides**









Overall Findings

Daily hours consistently worsens performance (in terms of orders + hours worked) 

- Especially among top/mid drivers + win/lose regions 

Streak hours + streak orders seems to improve acceptance rate slightly (less 
variable compared to other incentive types) 

- Streak orders increases acceptance rate among bottom tier + swing 



Statistical Tests



To evaluate earnings compared to baseline based on 
paydowns vs payups when rotating incentives

Used ordinary least squares as a starting point 

- Unbiased coefficient estimates compares difference with baseline 



Calculated pay up vs pay down by comparing baseline (overall per region per 
driver tier) wage with mean wage earned by the driver each day 

- Pay up = more than baseline 
- Pay down = less than baseline 

Post: baseline = 0; week 1 = 1

Formula: outcome ~ post + C(region) + C(Q(‘Rider Group’)) + avg_rain
- Compares each driver against the mean for the region + rider group  

Outcomes = orders_completed, acceptance_rate, hours_worked, total_wage

Clustered same driver ids together (same driver) 

Calculating the correlation between direction of pay (pay up vs pay 
down) + driver behavior 



Results
Paydown (relative to baseline)

- On avg drivers completed ~1.2 fewer 
order per shift compared to baseline 

- Acceptance rate rose approx 3.1%
-  Worked ~0.25 fewer hours than baseline 
- Total wages dropped ~$56.63 

Payup (relative to baseline) 

- On avg drivers completed roughly ~0.5 
less order 

- Acceptance rate rose approx 4.73%
- Worked ~0.13 fewer hours 
- Total wage dropped approx ~$97.21



--- Results for orders_completed ---
Top 5 Group Responses (Post-Incentive Change):
post:C(region_tier)[TRAT_Top]             1.449518
post:C(region_tier)[KRABI_Bottom]         1.207307
post:C(region_tier)[TAK_Maesot_Bottom]    1.127851
post:C(region_tier)[TRAT_Bottom]          0.486085
post:C(region_tier)[TRAT_Mid]             0.403490
dtype: float64

--- Results for acceptance_rate ---
Top 5 Group Responses (Post-Incentive Change):
post:C(region_tier)[UDONTHANI_Bottom]     0.145198
post:C(region_tier)[TAK_Maesot_Top]       0.141109
post:C(region_tier)[TAK_Maesot_Bottom]    0.132555
post:C(region_tier)[KHONKAEN_Bottom]      0.128188
post:C(region_tier)[UDONTHANI_Top]        0.117777
dtype: float64

--- Results for hours_worked ---
Top 5 Group Responses (Post-Incentive Change):
post:C(region_tier)[KRABI_Bottom]     0.283022
post:C(region_tier)[TRAT_Mid]         0.196105
post:C(region_tier)[CHIANGRAI_Mid]    0.129170
post:C(region_tier)[TRAT_Top]         0.127487
post:C(region_tier)[KHONKAEN_Top]     0.109974
dtype: float64

--- Results for total_wage ---
Top 5 Group Responses (Post-Incentive Change):
post:C(region_tier)[KRABI_Bottom]          22.223276
post:C(region_tier)[TRAT_Top]              20.332848
post:C(region_tier)[NONGKHAI_Bottom]       -2.397272
post:C(region_tier)[TRAT_Mid]              -5.086741
post:C(region_tier)[NAKHONSAWAN_Bottom]    -6.117600

Gets the regions_tiers most affected by 
payup/paydown in different categories 

- Acceptance rate, orders completed, 
hours worked, total wage 

Formula = outcome ~ post : 
C(region_tier) + avg_rain + 
C(region_tier) 

- C(region_tier) -> baseline 
performance of each group + region 

- Post : C(region_tier) = asymmetry 
test (measure specific change in 
performance after event for each 
unique group) 



3/2/2026 update pt. 2



Week 1 graphs
Grouped by region status/driver tier

**with confidence intervals**
**Need to come up with better visualization -> will group by incentive types and see overall 

trend + other ideas









Overall idea from the paper

● Want to see impact on different incentive types on acceptance intensity
● throughout week persistence
● surges near streak completion/completion of incentives
● acceptance rate change based on participation from previous week (if it 

carries over to the next week)
● pay up vs pay down participation affects 



Statistics brainstorm
● Overall 30 cities summary of statistics (mean, median, std, quartiles) for week 0

○ Driver type/region type/individual cities 
● For each incentive type, graph so we can see overall trend throughout the week (effect of individual 

incentive types) 
● Compare prior week with current week 

○ Especially see if increase in acceptance rate in previous week -> increase in participation this week also (probability a driver works 
in Week t grouped by incentive types in week t - 1) 

● Pay ups versus pay downs 
○ Compare # orders increased on average or decreased when going from a lower paying incentive to a higher one 
○ OLS from before and see if same trend 

● Distribution of work 
○ Historiography for drivers over the week for orders (can see if there is a surge towards certain days of the week (e.g hunting days), 

see if workers stop completing orders once they reach their goal (e.g if max to get incentive is 40 orders, is that the max they ever 
reach each day) 

● Ratio of acceptance rate during “hunting hours” for incentive
○ Get individual acceptance rate per driver per hour, then aggregate to get overall acceptance rate within hunting hours and outside 

hunting hours (influence of incentives on participation, especially the streak ones)
● Gap to threshold column 

○ Number of orders or hours left needed in order to reach bonus 
● Day 1 vs Day 7 of the week comparison 

○ On average how much does it increase/decrease over the week (orders, hours worked, acceptance rate)  



3/2/26 Update pt. 3



30 cities overview
Basic statistics



Regions: Swing/Win/Lose



Rider Group: Bottom, Mid, Top



30 cities









Idea: Group together regions that follow the same 
incentive pattern and see if trend differs

Observation: For each incentive pattern, there are 3 regions that follow the same 
pattern (one win, one lose, one swing) 

Hypothesis: all three regions will follow the same pattern of behavior considering 
the fake that they have the same pattern of incentives 

- Otherwise we can see how different rider groups/different regions behave 
different when faced with the same incentives

**by design**

E.g: City Week 1 Week 2 Week 3 Week 4 Week 5 Region Tier Groupings
CHANTHABURI Daily Hours Streak Orders No incentive Streak Hours No Incentive Lose 1
NAKHONSRITH
AMMARAT Daily Hours Streak Orders No incentive Streak Hours No Incentive Swing 1
SARABURI_Phr
aphutthabat Daily Hours Streak Orders No incentive Streak Hours No Incentive Win 1



3/4/26 update
Week 1 VS Week 2 (Sequencing analysis) 



Acceptance Rate













Hours Worked













Orders Completed













Total Wage













Sequencing attempt

















Trends graphs (W1-W2)
Averages regions that share the same incentive 

**still separated by driver tier**



Linear regression through W2 data points to estimate slope (increase/decrease each day throughout week) 
R = correlation coefficient 

P = Is the slope statistically different from zero (i.e. is the trend real or noise) (p-value) 
slope = change per day



Daily Order Count





**linear regression to get slope change 
per day (avg)



















Wage























Time Worked (Hrs)
**note: forgot to update naming to reflect Hrs instead of Secs 

(need to clean) 























Acceptance Rate























Overall Analysis
https://docs.google.com/spreadsheets/d/1rO8QX8B0Mov1A-jHTGu

OwY11E3T1S1EsDvM7JIHPvDY/edit?usp=sharing -> data

https://docs.google.com/spreadsheets/d/1rO8QX8B0Mov1A-jHTGuOwY11E3T1S1EsDvM7JIHPvDY/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1rO8QX8B0Mov1A-jHTGuOwY11E3T1S1EsDvM7JIHPvDY/edit?usp=sharing


Streak Orders -> No incentive: Worst sequence (strongest negative signal) 

● Acceptance Rate: bottom tier dropped from 84.1% -> 68.7%; mid tier dropped 
from 89.6% -> 74.8%; top tier dropped from 92.4% -> 79.3% 

○ Throughout W2, acceptance rate declined roughly 2.1-2.4% per day 
● Orders completed: No significant change (completed the same number of 

orders, but since more orders came in throughout the week, acceptance rate 
dropped -> allowed drivers to be more selective with which orders to 
complete) 















Daily Orders -> Daily Hours: hurt Mid/Top tiers

● Orders completed fell significantly for Mid (-24.1%) and Top (-29.1%) from W1 
to W2 (average) 

○ Continued declining throughout W2 (Mid: ~-0.69/day; Top: ~-0.93/day) 
● Time worked followed same pattern -> Mid dropped 18.2% and Top dropped 

25.4% with the decline continuing throughout W2 

**Daily Orders -> Daily Hours caused top-performing drivers to work less, 
complete fewer orders, and thus also earn less 















Daily Hours -> Streak Orders/Streak Hours

Bottom tier: orders fall significantly for Streak Orders (-24%), and time worked also dropped (27.7%) 

● Started W2 very low, but recovered by end (10 orders on beginning of W2 -> 16.8 orders at end of 
W2) 

Mid and Top Tiers: Both Streak Hours and Streak Orders saw significant increase in orders + time worked 
+ wages 

● Mid +24.4% (SH), +14.5% (SO)
● Top +37.8% (SH), +35.2% (SO)

Acceptance Rate unaffected across all tiers for these transitions (changes small and not significant) 

Overall: Daily Hours good leading incentive to more intense incentives like Streak Orders/Streak Hours, 
with mid and top adapting quickly, and bottom tiers taking some time to recover (better than if we started 
off directly with SO/SH)







**linear regression to get slope change 
per day (avg)











Streak Hours -> Daily Orders/Streak Orders

Very neutral + flat -> drivers maintain behavior across streak hours to whichever 
incentive comes next



















Overall table analysis 

https://docs.google.com/spreadsheets/d/1rO8QX8B0Mov1
A-jHTGuOwY11E3T1S1EsDvM7JIHPvDY/edit?usp=sharin
g

https://docs.google.com/spreadsheets/d/1rO8QX8B0Mov1A-jHTGuOwY11E3T1S1EsDvM7JIHPvDY/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1rO8QX8B0Mov1A-jHTGuOwY11E3T1S1EsDvM7JIHPvDY/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1rO8QX8B0Mov1A-jHTGuOwY11E3T1S1EsDvM7JIHPvDY/edit?usp=sharing


Incentive Sequencing
Holding one week constant, seeing different prev incentives to see if different incentives before one will have greater affect or not 

- Graphed according to beginning of previous week as baseline (to see change between previous week incentive and this 
week’s incentive)



Orders Completed



Daily Hours



Daily Orders



No Incentive



Streak Hours



Streak Orders





Hours Worked



Daily Hours



Daily Orders



No incentive



Streak Hours



Streak Orders



Acceptance Rate



Daily Hours



Daily Orders



No Incentive



Streak Hours



Streak Orders



effect_size from measures how big the change is 
between the prev week and the curr week 
(mean(curr-prev) / std(curr - prev))

- Tukey HSD statistical test ((used to figure out 
which specific groups differ from each other after 
you’ve found that some difference exists among 
multiple groups by calculating a minimum gap 
between two groups and sees if it differs by 
more than that threshold) aka tells if differences 
are real 

- Note: because only 6 regions per 
incentive pair (small sample size) -> 
calculated non-significant p-val -> used 
classification instead to see which 
incentive the best (aka looking at 
n_large_effects, n_improved instead of 
purely at numbers across all metrics for 
each pair of incentives)

- Cohen’s d is then calculated for each pair to get 
effect size (measurement)

Rankings of which incentive goes best before each 
incentive (over all driver tiers + regions that had that 
incentive bc driver tiers tend to behave the same as 
each other, regardless of tier (for the most part))





Trend lines































4/31 updates



No significant change in orders 
per hour or orders per day past 
goal

Order per day is calculated as 
average orders per day for those 
whos day ended within that 
progress bucket





More orders per day, similar 
order rate, longer hours, earlier 
start

More orders per day, less 
orders per hour, significantly 
more hours, earlier start



Increased orders 
per day, same 
order/hour, daily 
incentives have 
higher quit rate 
after target as 
threshold 
increases, streak 
has lower quit rate 
after goal as 
threshold increases

rate = quit within 3 orders

Lower goals are set too 
low (streak orders is 
weird because all are set 
too low)

Threshold level relates 
almost directly to reward 
level so there may be 
confounding effects






