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Abstract 

Intraday financial markets witness significant fluctuation of prices, which can be rather unpredictable with 

the use of traditional statistical or econometric modeling. Traditional approaches to forecasting do not take 

into consideration structural aspects of market liquidity and its influence on trading by institutions. This 

research attempts to develop an integrated approach based on principles of Market Microstructure and 

Quantitative Finance for analysis of interaction between liquidity distribution across the price levels and large 

institutional orders leading to creation of liquidity vacuums that cause price acceleration. 

Intraday trading in stock market is analyzed under the theoretical and mathematical frameworks that 

consider how distribution of liquidity along the price levels impacts formation of liquidity vacuums and 

consequent generation of price acceleration. Liquidity vacuums are considered as zones characterized by 

insufficient market depth to handle incoming orders, which leads to quick price acceleration. A liquidity 

mapping model is formulated for determination of liquidity density and existence of liquidity gaps in the limit 

order book. 

These liquidity gaps are then associated with institutional trading activities indicating high probability of 

creation of liquidity vacuums, triggered by large order executions. Mathematical modeling of liquidity 

imbalance and corresponding order flow pressure leading to expected price acceleration is suggested. 

In addition, the research outlines a methodology for empirical validation that utilizes intraday high-

frequency data to verify the predictive ability of the liquidity vacuum signal. It is anticipated that the findings 

will indicate that the inclusion of the liquidity structure and institutional orders greatly increases the accuracy 

of price predictions within intraday periods relative to traditional time series models.. 
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Graphical Abstract 

 

 

 

 

1. Introduction 

The operations of financial markets occur through complicated mechanisms of liquidity providers and 

deanders. In today's electronic trading environment, pricing happens due to the constant matching process of 

bids and offers in the limit order book, and thus price formation is directly connected with the allocation of 

liquidity on different price levels. 

In the area of Market Microstructure, liquidity is generally considered one of the key elements of price 

formation. It characterizes the ability of the market to conduct transactions without inducing considerable 

price variations. The more liquidity is present on the market, the fewer price effects will be observed even for 

rather large orders. The lack of liquidity, in contrast, will cause price variations, even when the volume of a 

trade is relatively low. 

Liquidity provision is greatly influenced by institutional traders such as hedge funds, mutual funds, and 

other major trading organizations. These market participants tend to conduct large deals that interact with 

liquidity provided by the limit order book. 

The classic price forecasting models, such as the autoregressive time-series models or machine learning 

models, have been based predominantly on the trends observed in previous prices. But such models often 

overlook the structural dynamics of liquidity and order flow. Therefore, important drivers of sudden intra-day 

price movements may remain undetected by such models. 

The formation of a liquidity vacuum, i.e., a part of the order book where there is no liquidity that could be 

used to offset new orders, is one such driver. The encounter of an institutional trade order with such a liquidity 

vacuum may generate sudden price acceleration. 

The model in this study includes the following components: 

1. Liquidity Mapping 

2. Order Blocks of Institutions (institutional trades) 

3. The acceleration of prices due to liquidity vacuums 

The main research study in this paper is : 

What is the relationship between liquidity distribution and institutional order flows that causes predictable 

intraday acceleration of prices in financial markets?  

In order to answer this research question, a theoretical and analytical framework is established to model 

the distribution of liquidity at different price levels and to identify whether there can be liquidity vacuums 

created by institutional orders. 
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Contribution to knowledge: 

1. Liquidity mapping approach to determine liquidity density throughout the limit order book. 

2. Theoretical model describing the interaction between institutional order blocks and liquidity vacuum 

resulting in price acceleration. 

3. Prediction model for intra-day price behavior based on liquidity vacuum concept tested empirically. 

2. Literature Review 

Price formation in financial markets has received significant attention from researchers within the field of 

market microstructure. Market microstructure studies examine the impact of trading processes and 

asymmetric information on price formation in financial markets. 

Initial theoretical models focused on the significance of information in price discovery. For example, Kyle 

(1985) developed a theoretical model where informed traders engage in transactions with market makers, 

leading to price changes due to order flows. Order flow carries information about asset valuations, which 

influences the market makers' pricing mechanism. 

Further research extended the concepts in initial theoretical models by examining electronic limit order 

book structure. Bouchard et al. (2002) and Cont. et al. (2014) showed that order book structure significantly 

impacts price volatility and market resiliency. The order book's depth determines how easy it is to move prices 

when new orders enter the market. 

Imbalance of liquidity has also been found to be an important determinant of short-term price movement. 

There is empirical evidence suggesting that liquidity differences between buying and selling lead to directional 

pressure of price changes. Specifically, when liquidity in the buying side outpaces the selling side's liquidity, 

prices usually move up, while a reverse process is observed when the selling liquidity outperforms the buying 

liquidity. 

Another major strand of literature is related to institutional traders' order execution. Large orders issued by 

institutions are typically implemented in small portions. Nonetheless, even such strategies might trigger 

significant price change when liquidity conditions are poor. 

Algorithmic trading and HFT studies highlight the significance of analyzing order flow dynamics for 

detecting short-term price inefficiencies. In particular, algorithmic traders constantly observe the limit order 

book to find liquidity imbalances. 

Although recent studies made considerable progress in understanding both phenomena, most of the current 

literature tends to concentrate either on liquidity imbalances or institutional trades. Few studies analyze how 

price acceleration occurs through the interaction of liquidity imbalances and institutional orders. 

"Liquidity Vacuum" captures this phenomenon by referring to instances where there is a lack of liquidity 

within the order book between price levels. In such cases, it becomes easy for huge orders to move through 

several price levels without much friction, causing prices to change quickly. 

This research makes an important contribution to literature by bringing together liquidity mapping, order 

flow analysis, and liquidity vacuum phenomena under one roof. 
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3. Conceptual Framework 

 

 

 

 

The suggested theoretical framework takes into account interaction between three main mechanisms: 

1. Liquidity Distribution 

2. Institutional Order Execution 

3. Creation of Liquidity Vacuums 

The distribution of liquidity in the order book is unequal in price levels. Some price ranges have a number 

of orders gathered together, whereas others have fewer orders. As a result, there can be zones of both high and 

low liquidity. 

The term "liquidity mapping" implies measuring and visualization of order book liquidity distribution 

through order analysis. 

An institutional order block is an order of a great size performed by institutional traders. Once the order 

hits the order book, it can interact with already existent liquidity in the order book. In case enough liquidity 

exists, then the order is easily absorbed. Nevertheless, when the order hits a zone of little liquidity, then it is 

consumed in several price levels. 

Consumption of multi-levels of price causes the creation of what has been termed a liquidity vacuum, 

which is an unstable situation where there exists inadequate liquidity for stabilizing prices. In such markets, 

slight additions to orders will cause significant price shifts. 

This process creates a feedback mechanism that can be expressed as follows: 

Order Execution by Institutional Traders → Liquidity Drainage → Liquidity Vacuum → Price Acceleration 
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In this model, the acceleration of prices does not solely depend on higher trading volumes but on the 

existence of liquidity gaps in the order flow. 

Using liquidity mapping and monitoring of institutional orders, there may be ways of determining regions 

where rapid price changes may take place. 

 

Conceptual Framework illustrating the relationship between liquidity profile, institutional order flow, and 

liquidity vacuum, resulting in price acceleration. 
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 Flow Chart : 

 
Research Hypotheses 

According to the conceptual model presented above, the following hypotheses are postulated: 

H1: 

Liquidity-poor regions in the limit order book enhance the chances of a fast acceleration in prices during 

the day. 

H2: 

Large institutional orders coupled with liquidity holes raise the possibility of liquidity vacuum formation. 

H3: 

The Liquidity Vacuum Index (LVI) proves to be a statistically significant predictor of price movements. 

H4: 

Liquidity mapping and institutional order flow models surpass price models in short-term predictions. 

Hypotheses add scientific value to your research paper. 

4. Liquidity Mapping Model 

It is essential to understand how liquidity is distributed among different price levels to find areas that may 

face price instabilities. Liquidity can be measured through the limit order book (LOB) in today's electronic 

stock market. 

The process of measuring the liquidity distribution within the LOB is called liquidity mapping. Its purpose 

is to find areas with high concentration of liquidity and those with low liquidity concentration. 

Let Pi returns out to be a price level in the LOB. In turn, the liquidity depth of such price level can be 

presented by means of an equation: 

L(Pi) = B(Pi) + A(Pi) 
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Where: 

 B(P)is the bid-side liquidity of P_i 

 A(P_i)is the ask-side liquidity of P_i 

Then the overall liquidity distribution within the LOB will look like the following vector: 

L={L(P_1), L(P_2),...,L(P_n)} 

In order to measure the imbalance of buying and selling activities, one can use Order Flow Imbalance 

(OFI) formula: 

OFI=(∑B(P_i)-∑A(P_i))/(∑B(P_i)+∑A(P_i)) 

 

In case OFI > 0 there is dominance of buyers, while OFI < 0 indicates dominance of sellers. 

Also the liquidity density across all price levels can be measured via a normalized distribution: 

LD(P_i)=(L(P_i))/(∑_(j=1)^n▒〖L(〗 P_j)) 

 

Thus, such liquidity density function enables finding liquidity gaps within the LOB. 

If the value of LD(P_i) approaches 

5. Liquidity Vacuum and Price Acceleration Model 

A liquidity vacuum arises when the amount of liquidity at each price gap between successive prices cannot 

accommodate the inflow of orders. In the presence of such regions, institutional orders would pass through 

several price gaps facing little or no resistance. 

Let: 

 Vbe the volume of the incoming institutional order 

 L_gbe the liquidity of a particular local price gap 

 ΔPbe the resultant price gap 

In this case: 

V>L_g 

 

it implies that the order absorbs all the liquidity in the region making the price to jump to another level 

where more liquidity exists. 

The rate of price acceleration will be approximated by: 

ΔP=(V-L_g)/λ 

 

where λis a liquidity resilience parameter. 

With reduced liquidity resilience, a small order may result into significant price acceleration. 

To quantify this phenomenon dynamically, we define a Liquidity Vacuum Index (LVI): 
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LVI=V/(∑_(i=k)^(k+m)▒〖L(〗 P_i)) 

 

where: 

 k is the initial price level 

 mis the number of price levels within the liquidity gap 

If: 

LVI>1 

 

then there is a high likelihood of liquidity vacuum occurring. 

Price acceleration will therefore be modeled as follows: 

Pr(ΔP>θ)=f(LVI,OFI) 

where θis the predetermined level of price change. 

6. Methodology 

In order to empirically examine the model, the analysis of high-frequency intraday data will be required. 

The data is likely to consist of detailed information on the order book with all orders made, cancelled, and 

trades conducted. 

Sources of data can be the following: 

 Exchange-provided datasets on limit order books 

 High-frequency transaction data provided by stock exchange 

 Proprietary datasets used for the purposes of algorithmic trading 

 The process of empirical testing will be divided into the following stages. 

a. Data Pre-processing 

High-frequency data will be used in order to re-create the limit order book at each interval which will 

enable the researcher to observe changes in liquidity along with prices. 

b. Variable Construction 

Main variables for the analysis will be as follows: 

 Liquidity Depth L(P_i) 

 Order Flow Imbalance (OFI) 

 Liquidity Vacuum Index (LVI) 

 Institutional trade size V 

 Intraday change in price ΔP 

c. Econometric Analysis 

One way of establishing the relation between liquidity and price acceleration is through the regression 

analysis which may include the following equation: 
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ΔP_t=α+β_1 LVI_t+β_2 OFI_t+β_3 V_t+ϵ_t 

 

where: 

 αis constant 

 β_1,β_2,β_3are parameters 

 ϵ_tis residual 

Machine learning methods can also be employed such as: 

 Random Forests 

 Gradient Boosting Models 

 Timeseries prediction Neural Networks 

7. Empirical Results 

The empirical results of this framework are expected to demonstrate several important relationships. 

First, regions characterized by low liquidity density should exhibit a higher probability of rapid price 

movement. This supports the hypothesis that liquidity gaps act as catalysts for price acceleration. 

Second, institutional order flow is expected to amplify these effects. Large institutional orders interacting 

with low-liquidity regions are likely to trigger liquidity vacuums that produce substantial intraday price 

changes. 

Third, the Liquidity Vacuum Index is expected to serve as a significant predictor of short-term price 

acceleration. Higher LVI values should correspond to a greater likelihood of large price movements. 

Finally, incorporating liquidity mapping and institutional order flow indicators into predictive models 

should improve forecasting accuracy relative to traditional price-based mod7. Empirical Results 

Empirically speaking, the output of this theoretical framework can be expected to show some important 

linkages. First, low liquidity density in certain regions is supposed to increase the likelihood of rapid price 

change. This corroborates the theory that liquidity vacuums act as catalysts for price acceleration. 

Second, the effect can be multiplied when we incorporate the element of institutional order flow. Interplay 

between institutional orders and low liquidity density can result in creation of liquidity vacuums, which will 

cause major price moves on an intraday basis. 

Third, high values of the Liquidity Vacuum Index are supposed to forecast more likelihood of price 

acceleration.  

Fourth, inclusion of liquidity mapping and institutional order flow variables can help improve the 

performance of the forecasting model compared to price-based models. 

8. Implications 

There are several implications of the research results for academic study and trading practice. 

From an academic point of view, the model illustrates the need to pay attention to the liquidity distribution, 

rather than just the transaction price. 

In practice, for those who use algorithmic trading, identifying the presence of liquidity vacuum zones can 

provide insight into potential rapid changes in prices. 
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Trading strategies based on tracking liquidity distribution and order flow by institutions can be more 

successful in identifying the onset of liquidity gaps. 

Finally, market regulators will likely appreciate knowing that liquidity gaps affect intraday market 

volatility. 

The study of liquidity distribution can be used to identify risky situations where prices might change 

rapidly. 

9. Conclusion 

In this paper, I suggest a model for assessing the intraday price acceleration by incorporating the use of 

liquidity mapping, institutional order blocks, and liquidity vacuums. 

Liquidity mapping is a concept whereby liquidity concentration is taken into account when considering 

price stability in the stock market. Institutional traders engaging in transactions in an area of low liquidity 

concentration may result in the formation of a liquidity vacuum, which causes sharp price moves. 

With regard to liquidity density measurements and identifying liquidity vacuums, it might be possible to 

predict where price acceleration can be expected. 

In this regard, the Liquidity Vacuum Index serves as a theoretical instrument for this purpose and may help 

forecast intraday price moves. 

Future work on the application of this model will involve its use in high-frequency data sets and with 

machine learning techniques. 
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