
Random item pools are a staple in many game genres, from roguelikes to gacha games. They add excitement,
unpredictability, and replayability. But designing a balanced item pool or drop table is harder than just tossing
items into a hat and pulling them out at random.

In this post, I’ll share best practices drawn from years of experience as a systems designer and gameplay writer,
combined with insights from voices like Scientific American, the Association for Computing Machinery (ACM), and
examples from companies such as MrQ that specialize in chance-based gaming systems. We'll examine how to
strike a satisfying balance between predictability and variety, harness procedural generation responsibly, and
avoid common pitfalls like misunderstanding streaks and pattern-seeking in drop outcomes.

Understanding the Core Challenge: Balance in Item Pool Design
At its heart, a random item pool (or drop table) is about creating experiences that feel rewarding without being
frustrating or predictable. Players want enough variety to keep things fresh, but not so much random chaos that
their choices feel irrelevant.

Balance here means:

Ensuring drop rates align with item value and player expectation

Allowing skill to influence outcomes even within chance-based systems

Using randomness within well-defined boundaries to prevent extreme streaks

Failing this balance leads to common complaints: “The RNG is broken!”, “I got stuck on a losing streak,” or worse,
players quitting altogether.

Predictability vs Variety: Walking the Tightrope
Players crave variety. A diverse set of items keeps gameplay engaging. But too much randomness or an
unbounded item pool can make the game feel unfair or directionless.

In contrast, too much predictability or sameness makes progression feel stale. Players quickly learn the patterns
and the excitement of discovery fades.



This tension between variety and predictability has been recognized even in research published by the Association
for Computing Machinery (ACM), which often covers procedural generation techniques. Their studies encourage
designers to embed constraints into randomness to preserve player agency and maintain engagement.

How to Balance Predictability and Variety

1. Define clear item tiers: Organize your pool by rarity or value. For example, common, uncommon, rare, and
legendary items. This helps manage player expectations and the impact of each drop.

2. Control drop rates: Assign probabilities to each tier/item thoughtfully. Avoid placing ultra-rare items with
near-zero chances that feel impossible to get.

3. Use soft caps and pity timers: If a player hasn’t received a rare drop after many attempts, increase their
chance slightly to prevent frustration.

4. Cycle or weight pools: Introduce rotation or varying weights for items over time to keep things fresh
without losing structure.

Procedural Generation with Boundaries: Not All RNG is Created Equal
Procedural generation is a buzzword often packed into item pools, but there’s a subtle art to using it well. Without
boundaries, procedural generation can produce extreme outliers or meaningless results.

MrQ, a company well-known for their gaming systems relying on chance-based outcomes, emphasizes the
importance of “designing randomness with limits.” Instead of pure chance, their systems incorporate algorithmic
boundaries that enforce fair play and prevent streak abuse.

Scientific American also explains how properly bounded randomness is strategy game random events crucial to
improve player perception of fairness. Players quickly notice if something "feels off," even without understanding
the technical details.

Strategies for Applying Procedural Boundaries

Limit maximum frequency: Prevent the same rare item from dropping too many times in a short period.

Disallow impossible combinations: For example, don’t let two top-tier items appear together to maintain
challenge balance.

Use pseudo-random number generation (PRNG): Not just pure randomness, but systems designed to
approximate fairness over time.

Track player history: Reward players proportionally based on previous drops to smooth variance.

Chance-Based Outcomes vs Skill-Based Responses
One of the biggest design challenges is ensuring that skill still matters even when outcomes include randomness.
If dropping an item is all luck, players may feel powerless.

Great systems give players tools to influence or respond to randomness:
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Risk-reward choices: Players decide when to chase rare drops or safely progress with common ones.

Meaningful decision points: Choices like which items to equip or combine that change success chances.

Feedback loops: Letting players detect patterns or probabilities through gameplay, enabling informed
strategies.

Failing here results in players blaming “RNG” blindly — without clarity on how to improve or adapt. This frustration
was documented in my playtests, where I literally keep a notebook of “player quotes” like, “It’s just luck, nothing I
can do.”

Pattern-Seeking and Streak Misconceptions: Why Players Are Tricked
by Randomness
Humans are natural pattern-seekers. We want to find meaning even in pure chance. This leads to common
misconceptions about streaks: players believe “losing an item drop 5 times means it’s ‘due’” or that it’s “impossible
to get a drop twice quickly.”

Scientific American and ACM publications highlight these cognitive biases and warn against designing systems
that encourage or appear to confirm false patterns.

Here are some key points about streaks and randomness:

Random events are independent. Past results don’t influence future drops unless your design explicitly
implements it.

Streaks naturally occur in any random system. They don’t indicate “broken RNG” but normal variance.

Players need tools or information to understand randomness, or they will lose trust in the system.

Designers should avoid “blind randomness” and instead incorporate transparency or partial control to help players
build appropriate expectations.

Item Drop Table Example: Balancing Distribution
Here’s a simple example of a balanced item drop table for a dungeon crawler’s loot chest:

Item Tier Item Examples Drop Probability Design Notes Common Basic sword, healing potion 60% Ensures
consistent progression and resource availability Uncommon Fire arrow, shield upgrade 25% Encourages player



investment and strategy Rare Magic staff, armor set piece 12% Exciting but not game-breaking; soft pity timer in
place Legendary Excalibur sword, phoenix feather 3% High impact and prestige, shown in drop animations

The table uses controlled probabilities and tiered design to balance excitement with fairness. Incorporating a soft
pity timer for the rare and legendary tiers reduces player frustration over long dry spells.

Sharing Your Work and Learning From Others
Designing balanced random item pools benefits massively from community feedback and iteration. Social
platforms like Twitter and Facebook are great places to share your drop table design and collect player insights.

If you found this post useful, please share it via:

Twitter share

Facebook share

Final Thoughts
Balanced item pool design is a dance between randomness and control. By defining clear tiers, bounding
procedural generation, and respecting the player’s need for skillful interaction, you can craft drop systems that feel
fair, engaging, and rewarding.

Remember the lessons from companies like MrQ, research from Scientific American, and ACM’s procedural
generation insights. Avoid blaming RNG unfairly and design your systems to communicate rules clearly. Players
may love chasing rare drops, but they also want to feel the game respects their time and efforts.

Happy designing!


